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ABSTRACT

This study aimed to investigate the extent and determinants of vegetable
commercialization among smallholders in the Sebeta Hawas Woreda, Oromia region,
Ethiopia. Data were collected through surveys of 385 farm households. The study results
indicated that vegetable production in the study area is highly commercialized in terms
of vegetable output marketed with an average commercialization extent of 74.2%
although vegetable commercialization extent is at a low level (34.82%) in terms of land
areas allotted to vegetable production. The results of the truncated Tobit regression
model revealed that the extent of vegetable commercialization was significantly and
positively influenced by the gender of the household head, year of schooling, family
size, access to irrigation facilities, cooperative membership, access to credit services,
contact with extension agents, access to improved seeds, access to chemical fertilizers,
and access to market information. Conversely, the age of the household head, livestock
holdings, and participation in off-farm activities significantly and negatively influenced
the extent of vegetable commercialization. The study suggests that vegetable
commercialization can be enhanced by supplying farm inputs such as improved seeds,
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chemical fertilizers, pesticides, and irrigation equipment. In addition, designing
gender-focused intervention programs is essential to promote the equal participation of
both men and women in vegetable production and marketing. Moreover, providing
adequate and relevant market information and strengthening farmers’ cooperatives can
enable smallholder farmers to access the market and increase their market participation
so that they can obtain reasonable returns from the vegetable business.

1. Introduction

Agricultural commercialization refers to an increased supply of agricultural output to the market com-
pared to the output quantity used by farm households for home consumption. This is considered a
major progress toward agricultural transformation (Minot et al, 2021; Olwande et al., 2015). Growing
global market integration, demand for agricultural commodities, and economic growth and development
in agriculture-led low-income countries have driven the process of agricultural commercialization (Braun
& Diaz-Bonilla, 2008; Pingali et al., 2005). The most pressing need is to commercialize subsistence-oriented
smallholder production systems to meet rising demand and contribute to the resulting income-mediated
benefits (Kristen et al., 2012).

Given that 80-85% of Ethiopians work in agriculture, primarily subsistence and rain-fed farming and
livestock production, promoting agricultural commercialization necessitates significant public, private,
and development partner involvement (Mordor Intelligence, 2022). According to Hagos and Geta (2016),
to alleviate poverty and ensure overall national development, Ethiopia must achieve accelerated agricul-
tural development along a sustainable commercialization path. This aspect places a lot of emphasis on
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comprehending marketing behavior and the factors that influence each party’s propensity for commer-
cialization at all levels to assist in developing and implementing the best institutional, policy, and tech-
nological strategies to guarantee that everyone is actively involved in the commercialization process.
Since the Plan for Accelerated and Sustained Development to End Poverty (PASDEP) in 2006, the govern-
ment of Ethiopia has prioritized accelerating agricultural growth through the commercialization of small-
holder production MoFED (2014).

The government of Ethiopia has spent a lot of money over many years commercializing smallholder
farming, but so far neither farmers nor the country’s economy have benefited from this strategy. Farmers
continue to practice subsistence farming and are unable to cope with shocks from climate change and
price instability (Gutu, 2017). In Ethiopia, one of the key economic activities is vegetable production
(Reddy & Kanna, 2016). Its production system includes public and private enterprises as well as home
gardens and smallholder farming (ATA (Agricultural Transformation Agency), 2014). In Ethiopia, the con-
tribution of cereal crop production to total agricultural crop production was 81.46%, whereas the con-
tribution of vegetable crop production was 2.08% (CSA, 2020). This shows that Ethiopia is not as well
off from vegetable production despite its enormous potential to boost the economy, household income
and food security. Ethiopia has a variety of agroecologies that are suitable for growing various types of
vegetables. According to a report by the Ethiopian Horticulture Development Agency (EHDA), (2012),
tropical vegetables are grown in lowlands below 1500 meters above sea level, subtropical vegetables
in the midlands between 1500 and 2200 masl, and temperate vegetables in the highlands above 2200
masl in Ethiopia.

In Ethiopia’s agricultural development strategy, government policy prioritized the development of the
vegetable sub-sector in recognition of the role of vegetables in boosting household income, improving
nutrition, and preventing hidden hunger (also known as micronutrient deficiency), which results in
health issues because of a diet deficient in important vitamins and minerals such as vitamin A, zinc,
iron, and iodine (Adish, 2012). Therefore, the paradigm shift in food security strategy from
production-oriented to market-oriented production paved the way for smallholder farmers to engage in
market-oriented vegetable production (Ministry of Finance and Economic Development (MoFED), 2010).
Despite this initiative, the Ethiopian government has not adequately addressed the needs of the vege-
table sector. To hasten the transition of the sector from subsistence to commercial and market-oriented
vegetable production, the Ethiopian government prioritized intensive vegetable production and com-
mercialization (Chanyalew et al., 2010). Following the initiatives, Ethiopia is showing better progress in
producing vegetables. According to the report by worldpopulationreview.com (2023), Ethiopia was
ranked 12th country among 194 potential vegetable-producing countries of the world following Mexico.
The country contributed 1,652,069 million tonnes to the total production of 1.155 billion tonnes of
vegetables produced in 2021.

Different vegetable crops are produced and sold by smallholder farmers in Sebeta Hawas Woreda to
generate income and sustain their way of life. Due to the proximity of the Woreda to Addis Ababa, the
capital city of Ethiopia, and the accessibility of irrigation water, which allows smallholder farmers in the
Woreda to continue vegetable production throughout the year, the production of vegetables assumes a
special significance in this area (Sebeta Hawas Agriculture and Natural Resource Office (SHANRO), 2021).
Despite the production and marketing potential of vegetables in the study area, little to no emphasis
has been given to studying and documenting the extent and determinants of vegetable commercializa-
tion in Ethiopia in general and Sebeta Hawas Woreda in particular. Many studies (Ayele et al.,, 2021;
Gebre et al., 2021; Wassihun et al., 2020; Endalew et al., 2020; Tefera, 2018; Mamo et al., 2017; Eshetu,
2018; Gari, 2017) have focused on cereal crop commercialization, and some of the studies have focused
on oil and legume crop commercialization (Bekele & Alemu, 2015; Ejeta & Masresha, 2020; Tilahun et al.,
2019) while few of them (Senbeta, 2020; Hailu et al.,, 2015; Tufa et al, 2014) have focused on vegetable
crop commercialization in different parts of Ethiopia. This shows that the majorities of studies have over-
looked a comprehensive aspect of vegetable commercialization and its determinants and signifies the
lack of empirical evidence and knowledge gaps in the subject area. Therefore, this study was initiated to
analyze the extent and determinants of vegetable commercialization among smallholders in Sebeta
Hawas Woreda, using both the output commercialization index and land share allocated to vegetable
production.
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2, Methodology
2.1. Description of the study area

Sebeta Hawas Woreda (district) is located 25 km South-West of Addis Ababa city, Oromia National Regional
State, Ethiopia. It has an average elevation of 2592.5 meters above sea level. The study area is situated
between 38° 45’ 8" E, 38° 24’ 34" E, and 9° 1" 17" N, 8° 37’ 5” N. The mean annual rainfall of the Woreda
is approximately1033 mm while the mean annual temperature is about 21.5°C. The Woreda consists of
36 rural kebeles (peasant associations) and 5 urban kebeles. The current total urban and rural population
of Woreda is 189,912, of which 97,150 (51.2%) are males and 92,762 (48.8%) are females (Projection,
2022). Agricultural activity is the dominant means of livelihood for the majority of Sabata Hawas Woreda
residents. Vegetable crops are grown in Woreda both for their consumption and for local and national
markets. The major vegetable crops grown in the area are Onion, Tomato, and Cabbage in the order of
potential production. There are other types of vegetables grown in the Woreda that include Ethiopian
Cabbage/kale, beetroots, carrots, lettuce, pepper, and other root and tuber crops such as Potato, Sweet
potato, and taro, which are produced in small quantities in limited areas of land (Sebeta Hawas Agriculture
and Natural Resource Office (SHANRO), 2021).

2.2. Data source and sampling techniques

Primary and secondary data were used in this study. Face-to-face interviews using structured and
pre-tested questionnaires, and cross-sectional household surveys were used to collect primary data
whereas reports of agriculture and natural resource offices at different levels, CSA, NGOs, the Office of
Trade and Market Development, the office of Woreda administrative and previous research works were
used to collect secondary data. The study employed multi-stage sampling techniques to select the study
area and sample the study population. In the first stage, Sebeta Hawas Woreda was selected from 6
Woredas in the Oromia Special Zones Surrounding Finfine based on vegetable production potential.
Second, 7 vegetables producing kebeles (Gelan Guda, Mogoro Simbiro, Balchi Jimjima, Akale, Kontoma,
Atebela Gudisa, and Awash Belo) were purposively selected from 36 rural kebeles in Woreda based on
the volume of vegetable production (Figure 1). In the third stage, 385 smallholder farm households were
randomly selected based on a probability proportional to their total numbers. For the cross-sectional
household survey, a representative sample size was obtained using Kothari's (2004) sample determination
formula:

2 1.96)*(0.5 )(0.5

N 2
e (0.05)

where n is the required sample size, Z is the inverse of the standard cumulative distribution that corre-
sponds to the level of confidence, e is the desired level of precision, p is the estimated proportion of an
attribute present in the population, and g=1—p. The value of Z is found in a statistical table containing
the area under the normal curve with a 95% confidence level.

2.3. Methods of data analysis

2.3.1. Descriptive analysis

The demographic and socioeconomic characteristics of smallholder vegetable producers were analyzed
using descriptive statistics such as means, standard deviations, and percentages. SPSS version 20 and
STATA version 14 were used for descriptive and econometric analyses respectively.

2.3.2. Measurement of vegetable commercialization

The extent of vegetable commercialization was analyzed using the household commercialization index
(HCI). The household commercialization index (HCI) gives the extent of commercialization as the percent-
age of marketed crop production (Leavy et al.,, 2008; Strasberg et al., 1999). A commercialization index
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Figure 1. Map of the study area. Source: Developed based on ethio-GSI

near zero indicates low commercialization whereas an index value approaching 100 signifies a higher
degree of commercialization. Accordingly, the commercialization index for vegetable output is defined as:

HCl = Total value of vegetable output sold in year j *100 @

Total value of vegetable produced in year j

On the other hand, the commercialization indicator used for this study was the share of land (HCl )
devoted or allocated to vegetables that are produced and sold. According to Leavy and Poulton (2007),
the share of land allocated to crops that are sold provides some insight into the level of commercializa-
tion. Therefore, vegetable commercialization in terms of land share is calculated as:

_ Total land share allocated to vegetable ,
Ls —

HCI 100 @)

Total household land holding size

We selected the Two-limit Tobit model as the appropriate econometric model for this study. This is
the most common censored regression model suitable for analyzing dependent variables with upper or
lower limits (Abu, 2015; Liu et al., 2013; Tobin, 1958). This model was proposed because the value of the
dependent variable (vegetable commercialization index) is between 0 and 1. The two-limit Tobit model
is specified as:

Yi *=ﬂ'(xi+gi (4)

where y* is a latent variable (unobserved for values smaller than 0 and greater than 1) representing
subsistence or fully commercial index; x; is a vector of independent variables, which includes factors
affecting output sold; B8 is a vector of unknown parameters; ¢ is a disturbance term assumed to be
independently and normally distributed with zero mean and constant variance 0% and i=1, 2,...n (n=the
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number of observations). Given the observed dependent variable commercialization index (y), the
two-limit Tobit model can be specified as:

0if yi* <0
y*=<y*ifo< y* <1 (5)
lify* =1

According to McDonald and Moffit (1980), the following approach was followed to decompose mar-
ginal effects and to assess the effect of a change in explanatory variables on the dependent variable.
Therefore, the three steps considered in the Tobit model analysis are as follows. These are:

a. The marginal effect on the latent variable (unconditional expected value)

g2

0x,

b. The marginal effect on the expected value of observations conditional on being uncensored

e R =G I B ”

ox,

Where A(c) is the inverse Mill's ratio
This captures the change in the dependent variable (conditioned on y>0) when changing x.
The marginal effect on the probability that the observations are uncensored

oPr(y>0/x) _(p(ﬁjf_k

8)
0X, GJ)o

The multicollinearity problem was checked before Tobit model analysis. Two techniques have been
suggested FOR analyzing multicollinearity existence among explanatory and dummy variables. The first
technique is the variance inflation factor (VIF) which helps examine the association among continuous
explanatory variables.

VIF is defined as follows based on Gujarat (1995):

1
VIF(Xi)=—— 9
()= ©)

Where: X; is the ith quantitative explanatory variable regressed on the other explanatory variable and
R? is the determination coefficient when the variable X; regressed on the remaining explanatory vari-
ables. Thus, if the VIF value is greater than 10, multicollinearity among the continuous explanatory vari-
ables is strong Gujarati (1995).

The second technique is calculating contingency coefficients to examine the multicollinearity problem
for a pair of dummy variables, calculated as follows:

X2

CC= (10)

1+ x2
where: CC is the contingency coefficient, chi-square is a random variable and n represents the total sample
size used in the study. The contingency coefficient value ranges between 0 and 1 and when the contin-
gency coefficient value is less than 0.75, the association among dummy variables is weak whereas contin-
gency coefficients value above 0.75 shows a strong association among the dummy variables Gujarati (1995).

2.4. Variables selection and related hypothesis

The aim is to analyze the variables that determine the extent of vegetable commercialization in the
study area. Therefore, it is believed that several factors, including socioeconomic, demographic, and insti-
tutional considerations, influenced extent of vegetable commercialization (Amao & Egbetokun, 2018;
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Giziew, 2013; Rabbi et al., 2017). Socioeconomic characteristics, such as education, gender, landholding,
caste/ethnicity, family size, and basic source of income determine the extent of commercialization (Feder
& Umali, 1993; Jensen et al.,, 2014; Mariyono, 2017; Raut et al., 2011). According to Abdullah et al. (2019),
gender is one significant element affecting the commercialization process. Megerssa et al. (2020) reported
that market participation was significantly and negatively determined by the age of household heads,
with a significance level of 1%. With all other variables being constant, a one-year increase in the age of
the head of the household results in a 1.3% decrease in their chances of participating in vegetable mar-
keting. Landholding is also expected to have a positive and significant impact on agriculture’s growth
from subsistence to commercial farming (Ghimire et al., 2015; Mariyono, 2017; Raut et al., 2011). According
to Kyaw et al. (2018), among rice farmers, access to extension services increase the chance of market
participation. Access to credit and the size and income from sources other than the agricultural opera-
tion have an impact on extent of commercialization (Abdullah et al. 2019; Mariyono, 2017; Suvedi et al.,
2017). An irrigation facility (system) helps to maximize production and, consequently, it is critical to pov-
erty alleviation through increased production in rural areas so as to improve food security and rural
livelihoods (Belay & Bewket, 2013). Therefore, it was expected to have positive effects on the extent of
commercialization. Access to improved seed is expected to have positive effect on extent of vegetable
commercialization. Tilahun et al. (2019) reported that when household heads have access to improved
seeds, their probability of selling their produce increases by 17.4%. A study by David-Benz et al. (2016)
examined 582 respondents in Madagascar and found that although very few farmers have cell phones,
they revealed that farmers who have access to market information on their phones are more engaged
in the market. They concluded that market information should be distributed through a variety of com-
munication channels, such as radio, television, and so on.

Thus, based on the literature reviews, the demographic, socioeconomic, institutional, and
production-related factors determining vegetable commercialization were selected and the hypothesized
signs of the variables associated with the dependent variable were projected (Table 1).

3. Results and discussions
3.1. Socioeconomic and demographic characteristics of sample households

The results of the study revealed that 90.6% of the respondents were male producers while 9.4% of the
respondents were female (Table 2). From the results, it can be deduced that vegetable production and
marketing activities are practiced primarily by males with very little involvement from women. Only a
small percentage of respondents (6.3%) in the study area did not use pesticides while 97.7% used pes-
ticides. This demonstrates that pests are common in crop fields and that the use of pesticides is a
requirement when growing vegetables. When asked about access to irrigation facilities, 45.7% of respon-
dents said they had access to them, while the majority of respondents (54.3%) stated that they did not.
The results also revealed that only 14% of respondents engaged in off-farm activities. Furthermore, 47%
of the respondents were identified as members of a cooperative, indicating that the majority of

Table 1. Definition, measurement, and expected signs of variables.

Description of variables Measurement Expected sign
Age of the household head Continuous (years) +/—
Sex of household head Dummy (0=female, 1=male) +
Years of schooling Continuous (years of school) +
Family size Continuous (adult equivalent) —
Landholding size Continuous (ha) +
Pesticide use Dummy (1=yes, 0=No) +
Access to irrigation facilities Dummy (1=yes, 0=No) +
Participation in off-farm activities Dummy (1=yes, 0=No) +/—
Cooperative memberships Dummy (1=yes, 0=No) +
Tropical livestock unit Continuous (TLU) +/—
Access to credit services Dummy (1=yes, 0=No) +
Access to extension services Dummy (1=yes, 0= No) +
Access to improved seed Dummy (1=yes, 0= No) +
Access to chemical fertilizers Dummy (1=yes, 0= No) +
Market information access Dummy (1=yes, 0= No) +




COGENT SOCIAL SCIENCES . 7

Table 2. Summary statistics of the sample households (dummy variables).

Variables Description Number of respondents (N=385) Percent (%)
Sex Female 36 9.40
Male 349 90.60
Pesticide use (0=no;1=yes) Yes 376 97.70
Irrigation facilities (0=no;1=yes) Yes 176 45.70
Off-farm activities (0=no;1=yes) Yes 54 14.00
Cooperative membership (0=no;1=yes) Yes 181 47.00
Intercropping practices (0=no;1=yes) Yes 41 10.60
Access to extension services (0=no;1=yes) Yes 217 56.40
Access to improved seeds (0=no;1=yes) Yes 194 50.40
Access to chemical fertilizers (0=no;1=yes) Yes 168 43.64
Access to market (0=no;1=yes) Yes 184 47.80
Access to market information (0=no;1=yes) Yes 203 52.70

Source: survey result (2022).

producers in the study area did not belong to a cooperative. Additionally, 10.6% of the respondent
households practiced intercropping various vegetables. The producers of vegetables in the study area
intercrop onions with Ethiopian cabbage (kale), tomatoes with Ethiopian cabbage, and potatoes with
Ethiopian cabbage. According to the information gathered during focus group discussions with produc-
ers and the results of the field observations, producers practice intercropping to effectively use land
resources by utilizing the open spaces between planting rows. This is a commendable practice that
assists farmers in increasing crop yield per unit of land area and serving as crop insurance if it fails due
to disease or another natural phenomenon.

The results also indicated that 56.4% of respondents had access to an extension services, compared
to the remaining sample respondents who did not (Table 2). Producers who have access to extension
services are beneficial in that they obtain improved agricultural technology (improved seed, fertilizers,
machinery) and training regarding good agronomic practices for improved yield and postharvest man-
agement. In addition, 50.4 and 43.64% of respondents replied that they had access to improved seed
and chemical fertilizers respectively. Likewise, 47.8% of the respondents had access to the market for
their vegetable output while the remaining (52.2%) lacked market access (Table 2). This shows that pro-
ducers in the study area face difficulties finding a market for their produce although the area is very
close to the capital city’s market. This problem was raised during a focus group discussion with produc-
ers and who claimed that brokers hinder the process of the market where potential buyers (traders) are
not allowed to contact farmers directly. Moreover, 52.7% of the sample households reported having
access to market information, compared to 46.3% who did not (Table 2). The market information pro-
vided by traders and other market participants is not as valid for producers as claimed, and there are
very few reliable sources of market information (i.e. extension agents and trade and market development
office), according to an interview with experts from the trade and market development office and infor-
mation from focus group discussions.

Access to credit services, source of credit, and intent to obtain credit were examined (Table 3). As a result,
Edir (11.9%) and credit and saving institutions (5.5%) were the primary sources of credit services for 27.3%
of respondents who had access to them. Strong Edir among smallholder farmers in the study area enables
smallholders to obtain credit services. The Cooperative Bank of Oromia (COOP Bank) and Oromia Credit and
Saving Association (OCSSCO) are financial institutions that provide small amounts of credit for smallholder
farmers in the study area, according to focus group discussions and household survey data. The study results
also indicated that 13% of the respondents received credit services to purchase fertilizer, 11.7% to purchase
vegetable seeds, and 2.6% to purchase draft animals (Table 3).

The results of the descriptive statistics for continuous variables are presented in Table 4 to draw a set
of conclusions from them. According to the results, the mean age was 45.43 with a standard deviation of
10.72. This result proves that smallholders in the study area are at a productive age, which benefits veg-
etable farming output and productivity. The respondents’ average years of experience were roughly
12years, with the maximum and minimum experiences in vegetable farming being 1year and 50years,
respectively. Vegetable farming has been practiced for a long time, as indicated by 50years of experience;
however, one year of experience reveals that there are new entrants to vegetable production in the
study area.
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Table 3. Credit service access, sources, and the purpose of receiving credit.

Variables Description

Credit services Number of respondents Percent (%)
Yes 105 27.3
Source of credit

Bank 10 26
Friends 12 3.1
Credit and saving institution 21 5.5
Traders 16 42
Edir 46 1.9
Purpose receiving credit

To purchase vegetable seeds 45 11.7
To purchase chemical fertilizer 50 13
To purchase draft animals 10 2.6

Source: survey result (2022).

Table 4. Summary statistics of the sample households (continuous variables).

Variables Min Max Mean Std. deviation
Age of household head (years) 25.00 74.00 4543 10.72
Education status (years of 0 15 4.80 4.64
schooling)
Farming experiences (years) 1.00 50.00 12.42 10.62
Family size (adult equivalent) 2.00 15.00 6.10 2.84
Distance to market (km) 0.40 68.00 13.58 13.48
Distance to the main road (km) 0.04 17.00 3.55 3.54
Livestock holding unit (TLU) 0.00 34.70 7.51 6.26
Total land holding (ha) 0.13 12.00 2.81 2.14
Land allocated to vegetables (ha) 0.13 6.50 0.98 1.02

Source: survey result (2022).

Besides, the sample household’s average number of years spent in school was 4.8, with a standard
deviation of 4.64. To quickly adapt to new technologies, analyze production data, actively participate in
markets and implement better agronomic practices on their farms, educated producers must come from
households with high levels of education (Dassa et al, 2019; Wongnaa et al.,, 2022). Similarly, with a
standard deviation of 2.84, the sample households in the study area had an average family size of
approximately 6. This demonstrates that the sample households in the study area have larger families
than the national average of 4.6 members per household (Martey et al., 2012). On the other hand, it was
discovered that for the respondents, the average distance to the market and the main road was respec-
tively 13.58 and 3.55 kilometres. The result also showed that the average livestock holding size of the
sample households was 7.51, with a standard deviation of 6.26 (Table 4). Additionally, the sample house-
holds’ mean average land holding size in the study area was 2.81 hectares, with a standard deviation of
2.14. This demonstrates that households in the study area had a larger land holding than the 1.17-hectare
national average for a household (CSA, 2014). The results also revealed that the land allocated to vege-
table production was on average 0.98 hectares, which means that about 34.9% of the land owned by
the respondents was allotted to vegetable production.

3.2. Types of vegetables dominantly grown and their share of production

The data has been collected to identify the types of vegetables, which are grown most dominantly, and
the production share of each crop in the area being studied. Consequently, the main crops cultivated in
the study area were onion, garlic, tomato, cabbage, potato, habesha gomen (Kale), beetroots, and carrots
(Table 5). Given the percentage of land used for vegetable cultivation, 3 vegetables accounted for nearly
58% of the total acreage. Accordingly, 25, 19.9, and 13.4%, respectively, of the total area allotted to
vegetable cultivation was devoted to the production of cabbage, onions, and tomatoes. During the
growing season of 2021/22, cabbage, onion, and tomato constituted 67.7% of the total quantity of veg-
etables produced in the study location. Thus, the three vegetables that were most dominant in terms of
cultivation were tomato, onion, and cabbage. According to Schreinemachers et al. (2018), due to their
extensive use, tomatoes, onions, and cabbage are important vegetables for the world economy. According
to Hanadi et al. (2018), farmers are more willing to grow tomatoes than any other vegetable crop because
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of their multiple harvest opportunities and substantial market demand. Due to its ability to enhance
growers’ well-being and economic standing, onion is also preferred for production (Hussain et al., 2012).

3.3. Status of vegetable commercialization

3.3.1. Commercialization indices of major vegetables

Vegetable commercialization indices (Cl) were calculated for each of the vegetables primarily grown in
the study area (Table 6). Accordingly, the potato was the most commercialized vegetable crop (Cl =
84.2%), followed by cabbage (Cl = 83.4% Cl), tomato (Cl = 81.9%), and onion (Cl = 78.7%). The results
revealed that smallholders in the study area sold more potatoes, cabbage, tomatoes, and onions than
other vegetable crops. The vegetable commercialization level was found to be high (Cl = 74.2%) com-
pared to the national average of 64% share of vegetable output marketed (Minot et al., 2022). This may
be attributable to the study area’s climate being conducive to the production of a wide variety of veg-
etables as well as its proximity to the market, producers’ awareness of the profitability of the vegetable
business, and producers’ awareness of production and marketing factors. This result corroborates that of
Hailu et al. (2015) who carried out a study in the Tigray Woredas of Enderta and Kilteawlaelo and
reported high vegetable commercialization of 80% compared to cereal (15%) and pulse (25%) crops.
Similarly, in their study of home-garden commercialization and its effect on food security in Indonesia,
Abdoellah et al. (2020) reported 80.56% of vegetable commercialization.

3.3.2. Level of vegetable commercialization

In Table 7, smallholders’ vegetable commercialization levels in the study area were presented. Different
studies (Abera, 2009; Ayele et al, 2021; Mamo et al., 2017; Musah et al,, 2014), have revealed that the
commercialization level is divided into three categories (0-25%, 25-50%, and >50%) based on the volume
of output supplied to market. However, in this study, household vegetable commercialization levels were
grouped into four categories based on Kissoly et al. (2020). Accordingly, household vegetable commer-
cialization level was categorized into subsistence level if the household sells less than 1/4th (<25%) of
vegetable outputs, low commercialization level if the household sells 1/4th-2/4th (25-50%) of vegetable
outputs, medium commercialization if the household sells 2/4th-3/4th (50-75%) of vegetable outputs
and high commercialization level if the household sells more than 3/4th (>75%) of vegetable outputs.
The result of the study indicated that 74.81, 17.14, and 6.23% of the sample households in the study
area were commercialized at high, medium, and low levels respectively whereas 1.82% of the households
were operating at subsistence level (Table 6). This shows that the majority of households in the study
area conducted market-oriented vegetable production and that more than 3/4th of their vegetable was
supplied to the market. This study supports Senbeta’s (2020) findings that 67% of potato growers in
Ethiopia's Kofele district fell into the category of highly commercialized producers because they sold
74.19% of the total potatoes they produced. The result is also in line with that of Emilola et al. (2016),
who found that 83.91% of households in southwest Nigeria operated at a high commercialization level
with an average of 84% sales of crop output of their total volume of production.

Table 5. Types of vegetable crops dominantly grown and their share of production in the study area.

Land allocated to Total vegetable
S.N Types of vegetables vegetables (ha) Share (%) production (tons) Share (%)
1 Onion 74.90 19.90 1852.55 26.34
2 Garlic 20.30 5.40 84.90 1.21
3 Tomato 50.60 13.40 972.78 13.82
4 Cabbage 94.20 25.00 1934.78 27.50
5 Potato 43.00 11.40 774.49 11.01
6 Lettuce 6.00 1.60 108.60 1.54
7 Habesha gomen (Kale) 29.70 7.90 572.65 8.14
8 Beetroots 47.60 12.60 660.83 9.34
9 Carrots 10.50 2.80 73.55 1.05
Total 376.8 100 7034.63 100

Source: survey result (2022).



10 A.S.GOSAETAL.

Table 6. Commercialization Indices vegetables.

Description Min Max Mean Std. deviation
Onion Cl 0.37 0.95 0.787 0.11
Garlic Cl 0.27 0.89 0.644 0.15
Tomato Cl 0.34 0.97 0.819 0.14
Cabbage Cl 0.51 0.95 0.834 0.08
Lettuce Cl 0.42 091 0.755 0.19
Potato Cl 0.56 0.95 0.842 0.10
Ethiopian Cabbage/kale Cl 0.36 0.94 0.766 0.13
Beetroots Cl 0.34 0.96 0.743 0.15
Carrots Cl 0.31 0.74 0.484 0.11
Aggregate commercial index 0.22 0.97 0.742 0.15

Source: survey result (2022).

Table 7. Household commercialization status.

Commercialization level category Frequency Percent (%)
Subsistence level (<25%) 7 1.82
Low commercialization level (25-50%) 24 6.23
Medium commercialization level (50-75%) 66 17.14
High commercialization level (>75%) 288 74.81
Total 385 100.00

Source: survey result (2022).

Table 8. Vegetable commercialization level by share of land allocation.

Land allocated to Land allocated to
Total household land Share in percentage other food crops Share in percentage  vegetable production  Share in percentage
holding size (ha) (%) (ha) (%) (ha) (%)
1082.07 100 705.27 65.2 376.80 34.82

A household’s level of commercialization can also be measured by the share of land devoted or allo-
cated to a particular crop (Poulton, 2017). According to the study results, out of the total household land
holding size of 1082.07 hectares, the sample households in the study area allotted 376.8 hectares of land
(34.82%) for vegetable production (Table 8). This showed that the vegetable commercialization level in
the study area is low (34.82%) in terms of the share of land allocated to vegetable production, which
was below 2/4th of the total household land holdings. The result shows that vegetable commercializa-
tion in terms of the share of land under vegetable production requires intervention to utilize most of
the available land resources. M'ithibutu et al. (2021) reported that the proportion of land set aside for
vegetable production has a significant impact on the commercialization of vegetables in Kenya. A similar
study by Molla (2022) reported that as land allotted to red peppers increased by one hectare, household
market participation increased by 35.6%.

3.4. Determinants of vegetable commercialization level

Before running the truncated tobit model, a multicollinearity test was conducted for the continuous and
discrete explanatory variables. The results of the multicollinearity test for the continuous variables indi-
cated that the mean variable inflation factor (VIF) was 1.39. Since the value of VIF is below 10, this
confirms that there was no significant multicollinearity problem among the continuous variables. The
contingency coefficient value for discrete explanatory variables was found to be 0.12, indicating that
there was no significant association between the pair variables as the value of the contingency coeffi-
cient was less than 0.75.

The results of the censored Tobit model analysis showed that the level of vegetable commercialization
was positively and significantly influenced by the gender of the household, education level, family size,
use of pesticides, access to irrigation facilities, cooperative membership, access to credit services, contact
with extension agents, access to improved seeds, access to chemical fertilizers, and access to market
information, while it was negatively and significantly influenced by the age of the household head, live-
stock holding size and participation in off-farm activities (Table 8).
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3.4.1. Gender of household head

The results indicated that the gender of the household head significantly and positively influenced the
extent of vegetable commercialization at a 10% significance level (Table 9). The results indicated that
vegetable commercialization extent increases by 3.4% for households headed by male. This result is con-
sistent with Lykun and Jema’s (2014) finding that male-headed households have better access to infor-
mation than female-headed households do, allowing them to manage their farms and supply more
output for the market. Kahenge et al. (2019) also reported that the soybean household commercializa-
tion increased by 13.9% for male-headed households relative to female headed households. The results
of the study also confirm those of Zondi et al. (2022), who identified the household head’s gender as a
key factor in marketing indigenous crops in South Africa. Moreover, the result is consistent with that of
Ayele et al. (2021), who discovered that household head gender had a positive and significant impact
on the degree of cereal crop commercialization among smallholders in Ethiopia’s Guji Zone.

3.4.2. Age of household head

At the 1% significance level, the age of the household head significantly and negatively affected the
household level of vegetable commercialization (Table 9). The result showed that as an additional year
added to the households’ head, the extent of vegetable commercialization decrease by 0.2%. The ability
of households to quickly adopt new agricultural technology declines as their age increases and it
becomes more difficult for them to implement new extension packages (Geoffrey et al., 2014). This result
is consistent with Workineh and Michael (2002) assertion that the efficiency and productivity of the
household tend to decline as family heads get aged. This result is also in line with Bekele and Alemu
(2015) study, which found that the age of the household head had a negative and significant impact on
the level of household haricot bean commercialization.

3.4.3. Household head years of schooling

At a 5% level of significance, the households’ years of schooling had a significant and positive effect on
the commercialization of vegetables (Table 9). The result revealed that level of vegetable commercializa-
tion increases by 1% for every additional year of education attained by household head. This suggests
that the capacity to analyze and plan profitable farming business type’s increases as the education level
of the household head increases (Megerssa et al. 2020). Households with more education are better able
to adapt to new farming techniques and marketing strategies. The results of the study are consistent
with those of Mamo et al. (2017), Addisu (2018), Meleaku et al. (2020), and Wassihun et al. (2020), who
found that the level of formal education increased the level of commercialization of wheat, teff, sorghum,
and maize.

Table 9. Parameter estimates of the two-limit Tobit model for output commercialization determinants.

Explanatory variables Coefficients Std. Err Marginal effects
Sex of household head 0.034* 0.018 0.034
Age of household head —0.002%** 0.001 —0.002
Years schooling 0.010** 0.005 0.010
Family size 0.006*** 0.002 0.006
Landholding size 0.004 0.003 0.004
Pesticide use 0.007 0.033 0.007
Access to irrigation facilities 0.043*** 0.011 0.042
Participation in off-farm activities —0.079*** 0.015 -0.079
Cooperative membership 0.028** 0.012 0.028
Tropical livestock unit (TLU) —0.006*** 0.001 0.006
Access to credit services 0.038%** 0.012 0.038
Access to extension services 0.046*** 0.011 0.046
Access to improved seed 0.037%** 0.013 0.037
Access to chemical fertilizers 0.025** 0.010 0.025
Access to market information 0.060*** 0.013 0.060
Constant 0.695***

Sigma 0.096

Log likelihood = 350.57 LR chi? (14) =351.07 Prob > chi’=0.0000Pseudo R?=-1.003.
Number of observations =385; Note: ***, **, and * indicate that significance at the 1, 5, and 10% levels respectively. Source: model output
based on household survey data, 2022.
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3.4.4. Family size of household

At the 1% level of significance, the sample family size had a significant and positive effect on the level
of commercialization of vegetables (Table 9). This shows that the level of vegetable commercialization
increases by 0.6% for every additional adult member in a household. This demonstrates that having a
large family size enables farmers grow more vegetables and market their yield (Martey et al. 2012). This
result is consistent with the findings of Kahenge et al. (2019) who found that a household's family size
has a positive and significant contribution to the commercialization level at a 5% level of significance.
The results of this analysis, however, are at odds with those of Siziba et al. (2011), who confirmed that
the likelihood of a household selling its outputs for more than it needs for consumption decreases as
the size of the family increases. The result also disagrees with that of Kyaw et al. (2018), who discovered
that household size had a significant and negative effect on the level of commercialization, with larger
families requiring more food for consumption than is available on the market.

3.4.5. Access to irrigation facilities

The results of the study demonstrated that, at a significance level of 1%, having access to irrigation
facilities had significant and a positive impact on the level of vegetable commercialization (Table 9). The
result indicated that for household heads having access to irrigation facilities, level of vegetable commer-
cialization increases by 4.3% than households without such access. This suggests that investing in irriga-
tion infrastructure will help vegetables become more commercially viable. This result concurs with that
of Ater et al. (2021), who discovered that in South Sudan, the level of farmer commercialization rises by
7.82% for every unit increase in access to irrigation facilities. The results also support the findings of Tufa
et al. (2014), who found that access to irrigation facilities had a significant effect on smallholder farmers’
decisions to participate.

3.4.6. Participation in off-farm activities

The results demonstrated that household involvement in off-farm activities significantly and negatively
influenced the commercialization of household vegetables at the 1% level of significance (Table 9). The
result revealed that a unit additional household head income from off-farm activities other than vegeta-
ble farming, extent of vegetable commercialization decreases by 7.9%. This occurs when a household’s
income rises from off-farm income sources, the households are not encouraged to engage in or produce
vegetables. This result is consistent with Gebre et al. (2021) finding that off-farm activities significantly
and negatively affect sorghum commercialization at the 1% level of significance. In contrast with this
study, Wassihun et al. (2020) reported that the participation of households in off-farm activities positively
and significantly influenced maize commercialization levels, which is in contrast with the finding of
this study.

3.4.7. Cooperative membership

At the 5% level of significance, membership in cooperatives had a significant and positive effect on
the level of vegetable commercialization (Table 9). The result showed that, for household heads
those who are member of cooperative, commercialization level raises by 2.8% than those who are
not member of cooperative. Household heads that are member to cooperative have better access to
resources, information, and opportunities for bargaining when selling the vegetables they grow.
According to a 2019 study by Kahenge et al., belonging to a cooperative had a positive effect on
the commercialization of soybeans in Eastern Zambia. The finding of this study are also consistent
with those of Moono (2015) and Agwu et al. (2013), who claim that belonging to an organization
increases a farm household’s bargaining power and gives them access to better inputs and market
information.

3.4.8. Tropical livestock unit (TLU)
At the 1% level of significance, the size of the TLU had a significant and negative influence on the com-
mercialization of vegetables (Table 9). The result revealed that as the TLU increased by one unit, the
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extent of vegetable commercializing decreases by 0.6%. This shows how households with large livestock
holdings allocate their land to raising livestock, which may result in less land being used for vegetable
production. The results of this study corroborate the findings of Wassihun et al. (2020) who found that
the tropical livestock unit (TLU) had a significant and negative effect on maize commercialization in
Northwestern Ethiopia. Incntrast to this finding, livestock holding was also found that having livestock
had a favorable, statistically significant impact on the extent of commercialization of potatoes at the 10%
level. Similarly, Kahenge et al. (2019) found that a unit increase in livestock holding size decreases extent
of commercialization by 12.7%.

3.4.9. Access to credit services

The results revealed that, at the 1% level of significance, access to credit services significantly and posi-
tively influenced the level of commercialization of vegetable output (Table 9). The result indicated that
as access to credit service increases, the extent of vegetable commercialization increases by 3.8% that
who do not have this access. To increase access to inputs such as seeds, fertilizer, and other farming
technologies that help increase production and the quantity of marketable surplus, credit services are
crucial for the commercialization of vegetables. This result is consistent with that of Mbitsemunda and
Karangwa (2017), who found that smallholders’ likelihood of participating in bean marketing in Rwanda'’s
Southern Province was positively impacted by access to credit services.

3.4.10. Access to extension services

At the 1% significance level, extension services had a significant and positive influence on household-level
vegetable commercialization (Table 9). The result showed that as households’ head access to extension
services increases, level of vegetable commercialization increases by 4.6%. Extension services can change
or raise knowledge and awareness levels in smallholder households so they boosting production and
productivity, taking an active role in markets, and commercializing vegetable production. Research by
Ojo and Baiyegunhi (2020) in the South African provinces of Limpopo and Mpumalanga on farmers’
choice to adopt a climate change strategy revealed that extension services enhanced farmers’ under-
standing, led to high production, increased the likelihood of market participation, and commercialized
indigenous crops. Similar results were reported by Endalew et al. (2020), who discovered that the com-
mercialization of wheat in Ethiopia’s Debre Elias Woreda was significantly and positively influenced by
extension services. The study’s findings show that households with access to extension services increased
their level of commercialization by 5.92% compared with households without such access. The findings
of this study are consistent with those of Osmani and Hossain (2015), who claim that extension services
can improve farmers’ market orientation. Another study indicated that the level of Ethiopian smallholder
participation in banana markets was significantly affected by the development of agricultural extensions
(Getahun et al., 2017).

3.4.11. Access to improved seeds

The results revealed that, at a 1% level of significance, access to improved seeds had a significant
and positive effect on the level of vegetable commercialization (Table 9). The findings indicated that
level of vegetable commercialization increases by 3.7% as improved seed access by smallholder
households’ head increases. For smallholder farmers, improved seeds are essential components of
commercialized farms and play a critical role in raising productivity and yield quality. In agreement
with this finding, Kumilachew (2016) found that access to improved seeds had a 10% significant
effect on the commercialization level of potatoes. The author claimed that having access to improved
seeds increased outputs that were sold on the market or used for home consumption while also
increasing productivity and quality. A similar conclusion was reached by Tilahun et al. (2019), who
found that access to improved seeds had a positive and significant influence on the commercializa-
tion level of pulses at the 1% level of significance. The result also corroborates Gurung et al. (2016)
who reported that access to improved vegetable seeds important for adoption of commercial farming
among vegetable growers.
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3.4.12. Access to chemical fertilizers

The findings showed that, at a 5% level of significance, access to chemical fertilizers had significant
and a positive influence on the level of vegetable commercialization (Table 9). The result revealed that
as smallholder households’ head access to chemical fertilizers increases, the extent of vegetable com-
mercialization increases by 2.5%. This result is consistent with that of Sida et al. (2021), who reported
that the application of chemical fertilizers had a significant and positive effect on the level of crop
commercialization at a 1% level of significance. Getachew (2018) also found that teff farming house-
holds that used chemical fertilizer saw a 24% increase in commercialization. Alelign (2018) reported
similar results that the use of chemical fertilizers increased crop commercialization by 2.41% at a sig-
nificance level of 1%. The result conform finding of Shrestha and Karki (2017) who found that access
to chemical fertilizers enhances adoption of commercial vegetable farming among smallholder vege-
table producers.

3.4.13. Access to market information

The results indicated that, at the 1% level of significance, access to market information had a statisti-
cally significant and positive effect on the level of commercialization (Table 9). Compared to house-
holds without access to market information, households with access to market information increase
their level of vegetable commercialization by 6%. Market information is an effective marketing instru-
ment that assists smallholder farmers in having sufficient knowledge about where to sell, at what price
to sell, to whom to sell, the amount needed, and the feasible means of transport for the vegetables
they produce. According to Kyaw et al. (2018), access to market information has a significant and pos-
itive effect on the amount of rice sold at the market. The study’s findings also showed that farmers’
knowledge of the market and their ability to plan sales and the quantity of rice to be sold could both
be improved with access to market information. This result also corroborates Zondi et al. (2022) who
found that access to marketing information has a positive and statistically significant influence on
commercialization among indigenous vegetable farmers in Limpopo and Mpumalanga province of
South Africa. According these authors, farmers require such information to make an appropriate deci-
sion on the quantity of produce to market and the price to charge and also to have an idea of the
market competition.

4, Conclusion and recommendations

Producing vegetables helps to reduce poverty by generating jobs, enhancing food choices, and provid-
ing potentially new career prospects for disadvantaged farmers. Increasing vegetable production and the
extent of commercialization contributes to the rural economy, smallholder farmers’ livelihoods and food
security. This study assessed the extent and determinants of vegetable commercialization among small-
holders in Ethiopia, Sebeta Hawas Woreda. The study results revealed that vegetable production in
Sebeta Hawas Woreda is commercialized in terms of vegetable output sold (74.2%). However, there are
significant differences among smallholder households in terms of vegetable commercialization extent (Cl
from 22 to 97%) and commercialization extent is at a low level in terms of land share (34.82%) allocated
to vegetable production. This shed light on the area of intervention by the government and other con-
cerned stakeholders to encourage households with a low extent of vegetable commercialization so that
they will be empowered to produce and supply more output to the markets.

The results of the truncated Tobit regression model revealed that the extent of vegetable com-
mercialization was positively and significantly influenced by the gender of the household, education
level, family size, access to irrigation facilities, cooperative membership, access to credit services,
contact with extension agents, access to improved seeds, access to chemical fertilizers, and access
to market information. Conversely, the age of the household head, livestock holding size, and par-
ticipation in off-farm activities influenced the extent of vegetable commercialization negatively and
significantly.

Based on the study’s findings, it is suggested that increasing accessibility of farm inputs like improved
vegetable seeds, chemical fertilizers, pesticides, and cost-effective irrigation equipment are the most
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important priority areas as these production variables had a significant and positive effect on the extent
of vegetable commercialization. This can be done by governmental agricultural research institutes and
private seed and agro-input companies. Government policy should consider the continuous upgrading
of skills and motivating extension workers so that they can regularly visit and monitor the improvements
made by farm households regarding extension packages. Besides, emphasizing means of enhancing
credit and saving services, linking the smallholder farmers to financial institutions, and formulating poli-
cies that support them, even in situations where they lack collateral evidence, is the key to the enhanced
extent of vegetable commercialization. Encouraging smallholder farmers to become cooperative mem-
bers can also help them to access credit services, farm inputs and potential markets. The government
might also design gender-oriented training and intervention programs to ensure equal participation of
both men and women in the vegetable business. Moreover, the government can support a higher extent
of vegetable commercialization by providing adequate and pertinent market information for smallholders
using information dissemination alternatives like paper flyers, pamphlets, TV, mobile applications, radios,
and short text messages.

It is alleged that the present study is not free from some limitations. First, some important data
were collected by relying on the opinions and responses of the smallholder farmers which the tech-
nique employed may limit the robustness of the study’s results. Second, in this study, cross-sectional
survey data were used and did not consider the dynamic nature of agricultural commercialization
through time which can be better addressed via longitudinal studies. Therefore, the abovementioned
limitations should be kept in mind when evaluating the conclusion of the study. Furthermore,
researchers are encouraged to investigate factors determining the extent of vegetable commercializa-
tion using various variables and time series data using larger sample sizes covering wider geo-
graphic areas.
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