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Abstract
Tef is the first crop produced in Ethiopia and the main staple food and income generation source. The productivity of the crop is low due to different factors. This
study aimed to identify factors affecting tef market participation decision and the level of market participation of tef producers’. Multi-stage sampling techniques were
used to select appropriate sample households. The descriptive statistic, inferential statistic, and econometrics model were used to analyze the collected data. The result
shows that 72.27% of sampled households sold their tef in the market. The double hurdle model result revealed that tef market participation decision was affected by land
allocated for tef, the volume of tef produced, gender of household head, education level of household head, additional income sources, extension services, and market
information while the intensity of participation was affected by the volume of tef produced, gender, education level, improved variety used, additional income sources, and
extension service. These results suggest that to enhance the flow of tef to market and intensity of tef in participation skills and knowledge through training, advising, and
supervision; capacitate farmers by the additional work atmosphere and empowering women farmers through improved variety and to access working capital are need
attention by respective sectors that contribute in the commodity value chain.

Introduction
Agriculture is the core economy for food security in Ethiopia
[1]. It plays an active role in determining the economic, social,
political systems, and major employers for a high proportion
of the population of Ethiopia [2]. In other words, it is the core
source of food supply for home consumption and marketable
items [3]. The sector is a source of raw input for manufacturing
industries like food processing, textile, and leather sub-sectors
[4]. It shows that agriculture is the main activity of each
economy of Ethiopia.
Smallholder farmers of Ethiopia mostly cultivate cereals,
legumes, vegetables, fruits, and cash crops based on rain-fed
[5]. Among the cereal crops, tef is the first cultivated crop in
case of acreage allocated and several farmers’ participation
and raised as a global crop [6]. The wide-scale farming of
crops is related to their tolerance to different environmental

constraints and nutritious value [7]. It indicates that crop
production is the most important source of livelihood as food
security and well-being status for smallholder farmers in the
country [8] for home consumption and market. The farmers
of Ethiopia sell their products through open markets like local
public markets and roadside markets through direct marketing
and intermediaries [9,10].
In western Oromia, tef is the most cultivated crop for
food security and cash crop next to coffee [11]. Tef is the first
crop among the cultivated crops by farmers in terms of area
coverage and total production contribution in the West Shewa
zone [12]. Tef is the second crop in the East Wollega zone by
area coverage and total production next to maize. Tef is the
first crop grown by farmers in terms of area coverage and
second in cases of crop production next to maize in the Horro
Guduru Wollega zone [13]. It reveals that tef is the basis for all
livelihood activities in case of economic, socially acceptance,
technically feasible, and an environmental friend in the areas.
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The agricultural sector of the study areas mainly focused
on home consumption rather than supply to the market [14].
Farmers in the study areas focused on farming subsistence
system linkage of production and consumption decision are low
[15]. Besides, the agriculture sector in the study sites is still low
productivity because of poor access to inputs, old technology,
and inadequate extension services [16]. The country has
recognized the commercialization of smallholder agriculture
as a strategy for its economic transformation by expanding
agricultural services like extension, credit, and input supply [4].
This adoption of agricultural services influenced the intensity
of input use and agricultural productivity of smallholder
producers [17,18]. Different stakeholders like government
extension, research centers, and other organizations had made
great efforts to increase crop productivity [19]. Productivity of
tef producers can’t be achieved without markets contribution
efficiently incorporating increasingly specialized activities of
widely discrete producers into an integrated national economy
[20].
Though, market contribution owns the discrete and
continuous decision to contribute to the commercial system
as sequential and simultaneous marketing decisions [21].
It indicates that the costs of market participation had been
dependent on different factors like distance to markets,
transport, household demographic change, technologies,
institutions, and their integration [20,22]. These factors
lead to accepting the lower farm gate price of products. It
also affects the volume of product supply to market [3]. This
market contribution occurs on the inputs and output sides [23].
Raised marketed surplus, purchase of high yielder varieties and
product choice based on profit growth, the substitution of nontraded inputs for purchased one, and specialization of products
and output markets and smallholder market contribution in
Ethiopia indicated the average crop output and input market
participation [10].
Tef marketing in Ethiopia and the study areas is inefficient
because of poor linkage to farmers allowing to meet market
standards, low volume of products, a wide scattering of
producers, the existence of brokers, and perceived low prices
informal markets [24]. Farmers in the study areas; find it
difficult to set their products at attractive prices and places of
their choice due to perceived weaknesses in the tef marketing
system [25]. Effective market participation can be a pathway to
raising income in rural areas society [10]. Therefore, identifying
factors affecting tef market participation and volume of tef
among smallholder producers’ in East Wollega, Horro Guduru
Wollega, and West Shewa zones of Western Oromia is the most
important for smallholder tef producers.

Research methodology
Description of the study areas: The study was conducted in
East Wollega, Horro Guduru Wollega, and West Shewa zones. In
these zones, mixed crop-livestock agriculture is the backbone
of the communities. The major crops grown in the areas are
maize, tef, wheat, barley, bean, pea, nug, potato, tomato,
onion, coffee, etc Three districts namely Horror, Guduru, and
Jimma Rare were selected from the Horro Goduru Wollega

zone. Horro district is located 320 km west of Finfinne (the
capital city of Ethiopia) with geographical coordinates of 09034’
N and 3706’ E latitude and longitude, respectively at ranging
altitudes 1540 to 2844 meters above sea level. The agroecology of the district was highland (43%), midland (55%), and
lowland (2%) with an average of 1566 mm annual rainfall. The
monthly average temperature of the district varies from 10 250C [13,26]. Guduru district is located 372km west of Finfinne
(the capital city of the country) with geographical coordinates
of 09030’ N and 37035’ E latitude and longitude, respectively at
an average altitude of 1969 meters above sea level. The agroecology of the district was highland (18%), midland (62%),
and lowland (20%) with the average monthly varies of 14502500 mm annual rainfall. The monthly average temperature
of the district varies from 19 - 220C [27]. Jimma Rare district
is located 243km west of Finfinne (the capital city of Ethiopia)
with geographical coordinates of 09010’ N and 37020’E of
latitude and longitude, respectively at ranging altitudes 1540
- 3047 meters above sea level. The agro-ecology of the district
was highland (45%), midland (52%), and lowland (3%) with
monthly average rainfall varying from 1450 - 2500 mm. The
monthly average temperature of the district varies from 18 250C [28,29].
The two districts were selected from the East Wollega zone
name: Jimma Arjo and Gudeya Bila. Jimma Arjo district is
located 372 km west of Finfinne (the capital city of Ethiopia)
with geographical coordinates of 09030’ N and 37035’E latitude
and longitude, respectively a mean of altitude 1969 meters
above sea level. The agro-ecology of the district was highland
(18%), midland (62%), and lowland (20%) with an average of
2417 mm annual rainfall. The monthly average temperature in
the district varies from 12 - 220C [30]. Gudeya Bila district is
located 274km west of Finfinne (the capital city of the country)
with geographical coordinates of 09017’ N and 37001’46’’ E
latitude and longitude, respectively with ranging of altitude
1100 - 2400 meters above sea level. The agro-ecology of the
district was highland (18%), midland (56%), and lowland
(26%) with the average monthly variation from 1000 - 2200
mm annual rainfall. The monthly average temperature of the
district varies from 19 - 280C [13].
Similarly, two districts were selected from the West Shewa
zone name: Cheliya and Danno. Cheliya district is located
175 km west of Finfinne (the capital city of Ethiopia) with
geographical coordinates of 09000’ N and 37029’ E latitude
and longitude, respectively with a range of altitude 1300 to
2039 meters above sea level. The agro-ecology of the district
was highland (75%), midland (20%), and lowland (5%) with
annual ranges of rainfall 1000 - 2000 mm. The monthly
average temperature of the district varies from 8 - 280C
[31,32]. Danno district is located 260 km west of Finfinne with
geographical coordinates latitude ranges from 08034’ - 08056’,
37008’ - 37029’, and 1600 - 1880 meters above sea level latitude,
longitude, and altitude, respectively. The agro-ecology of the
district was highland (5%), midland (75%), and lowland (20%)
with the average monthly varies from 900 - 2400 mm annual
rainfall. The monthly average temperature of the district varies
from 18 - 300C [33].
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Sampling techniques
The study applied the purposive sampling method and
multi-stage sampling design to select appropriate sample
households. In the first stage, three zones of wester Oromia
which included East Wollega, Horro Guduru Wollega, and West
Shewa were sampled purposively based on their proximity
and existence of tef production and marketing access. In the
second stage, seven districts were sampled randomly from
those potential districts of tef production in selected zones. In
the third stage, two kebeles from each district were sampled
randomly from those potential kebeles of tef production and
have access to market kebeles. Finally, 339 sample households
were sampled randomly based on probability proportional to
size using Yamane sample size determination formula Yamane
[34].

n

N
Where n  sample size, N  tef producers & e  acceptable error (5%)
1  N(e 2 )

Data sources
For the study, both qualitative and quantitative data types
were collected from primary and secondary data sources. The
qualitative data were collected from tef the producers on tef
management practices inputs accessibility, and marketing
situation (the price of tef and inputs). The quantitative data
on households’ characteristics, distances to inputs sources
and tef market, tef production management and inputs used,
amount of tef produced and sold, prices of inputs, institutional
factors (credit, extension, market information, etc.), and tef
grain price were collected from tef producers and other actors.
The secondary data relevant for the study were collected from
published (journals and books) and unpublished (central
statistical agency, lists of farmers, kebeles, districts, input
sources, production status of tef from zones and districts, etc.)
for the rational conclusion.

Data analysis methods
Before data analysis to ensure accuracy, uniformity, and
completeness were checked. For this study, two statistical
approaches to data analysis were employed. First, descriptive
statistics approaches like means, standard deviation,
frequencies, percentages, and inferential statistics like
independent t-test and chi-squared test were applied for
analysis. The independent t-test was used to determine
statistically
significant
differences
between
market
participants and no-participants with regards to continuous
variables of sampled tef producers. The chi-square test was
applied to determine statistically significant differences
between the subsamples with regards to categorical variables
of sampled tef producers. Second, the econometrics model was
elaborated to examine the market participation decision and
the intensity of market participation. This analysis requires
a situation where at each observation the event may or may
not occur. This occurrence is associated with a continuous
non-negative random variable, while a non-occurrence yields
a variable with zero value [35]. Such a situation presents a
limited dependent variable modeling problem where the lower

bound of the variable, zero value, occurs in a considerable
number of observations [36]. Double-hurdle models are used
with dependent variables that take on the endpoints of an
interval with positive probability and that are continuously
distributed over the inside of the interval and non-participants
are measured as a corner solution in utility-maximizing [37].
The double hurdle model required the joint use of the probit
and the truncated regression models in two stages. In the first
stage probit regression model was used to examine the market
participation decision as follows:

Di*   zi  i ; Di  1 if D*i  0 and Di  0 if D*i  0
Where: Di* is the latent variable for binary dependent
variable taking a value of one for market participation decision
and zero for non-participants, zi ,  & i represent vectors
of explanatory variables, parameter estimates & error terms for
market participation decisions. In the second stage truncated
regression model was used to examine the intensity of market
participation decisions as follows:

Yi *   X i   i ; Yi  1 if D*i  0 and Yi  0 if D*i  0
*

Where: Yi is the latent variable reflecting the volume of
tef sold, X i , ,  i represent vectors of explanatory variables,
parameter estimates & error terms for the level of market
participation.

Results and discussion
Households and farm characteristics for dummy variables
The descriptive comparison of dummy variables based on
frequency counts and the chi-squared test was presented in
Table 1. Statistically significant differences at 1% were shown
concerning off/non-farm income earned, access to credit,
access to extension service, access to market information,
own transport service, and use of improved variety. This result
revealed that, among market participants, 34.81% received off/
non-farm income as compared to 9.44% among non-market
participants. The credit and off/non-farm income are more
important to the farmers; if the farmers reinvested the income
to tef production and marketing activities. This income is
used for input purchase, labor rent for crop production, and
harvesting for better crop production and marketable surplus.
This increased tef production and marketable surplus also
increase the probability of market entry and the intensity of
market participation. This result shows that there is a positive
relation between tef marketing activities and off/non-farm
income.
The results revealed that 61.95% of subsample market
participants were exposed to access credit compared to the
non-market participants (28.02%). This farm credit is a key
for investment in tef production and marketing processes that
promote tef production. Increased tef production increases
tef marketable surplus that turns in, increases the tendency
for market entry and the extent of market participation. This
result suggests that there is a positive relationship between
access to credit and involvement in tef marketing (Table 1).
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Table 1: Comparison of percentages of households between market and non-market participants.
Market participant (n = 243)

Variables (dummy)
Sex of households
Off/non-farm income
Access to credit
Extension service
Access market information
Access own transport
Improved variety

Non-market participant (n = 96)

Overall (n = 339)

N

Percentage

N

Percentage

N

Percentage

Male

218

64.31

87

25.66

305

89.97

Female

25

7.37

9

2.65

34

10.03

Yes

118

34.81

32

9.44

150

44.25

No

125

36.87

64

18.88

189

55.75

Yes

210

61.95

95

28.02

305

89.97

No

33

9.73

1

0.29

34

10.03

Yes

189

55.75

95

28.02

284

83.78

No

54

15.93

1

0.29

55

16.22

Yes

58

17.11

5

1.47

63

18.58

No

185

54.57

91

26.84

276

81.42

Yes

156

46.02

35

10.32

191

56.34

No

87

25.66

61

17.99

148

43.66

Yes

53

15.63

9

2.65

62

18.29

No

190

56.05

87

25.66

277

81.71

The extension service is an important factor in crop
production and marketing through the mastery of skill and
knowledge of the farmers in using recommended input and
management. This service increases tef production through
training and the used recommended technologies. The result
showed that 55.75% of subsample market participants were
exposed to extension services compared to the non-market
participants (28.02%) (Table 1). Thus results suggested a
positive relationship between extension service on farmers’
sales decisions.
The result further revealed that among the market
participant, only 17.11% of sampled households received market
information which is greater than non-market participants
(1.47%) (Table 1). This result reflects trained human resources
for decision-making to increase marketable surplus by seeking
better price information. Access to own transport service also
affected market participation on tef marketing. This reflects
that farmers who own transport services choose better markets
and received better prices. Therefore, this result suggests
that there is a positive relationship between both market
information and transport own on sales decisions.
The result revealed that market participants tend to use
improved tef variety of about 15.63% which is greater than nonmarket participants (2.65%) (Table 1). The result suggested
that there is a positive relationship between improved variety
and market participation even if the majority of farmers used
local variety.

Households and farm characteristics for continuous variables
Table 2 presented a descriptive mean comparison of
continuous variables between market participants and
non-market participants. The education level of household
head; land allocated for tef production; total tef produced,
and livestock holding (TLU) variables showed statistically
significant differences at a 1% level of significance. Age of
household and household size variables were statistically
significant at a 5% level of significance. The result shows that
education and age (as experience) enhance tef productivity
and marketing through the mastery of skills and knowledge

Chi-square
0.064
6.467***
11.989***
22.712***
15.836***
21.526***
7.121***

which increases tef marketing. These results suggested that
there is a positive relationship between these variables and tef
marketing.
The tef farm size variable was revealed as the key factor
required for tef production and marketing activities. The results
suggested that market participants have a larger tef farm size
relatively when compared to non-market participants, thus
indicating the positive effect of this variable on marketing
decisions and intensity of market participation by increasing
the tef production.
Quantity of tef produce variable directly affected market
participation due to surplus marketable tef produce. The
result revealed that market participants have a larger amount
of product when compared to non-market participants, so it
indicates that there is a positive effect of quantity of produce
on marketing decisions and intensity of market participation.
The household size variable was revealed as the availability
of labor required for tef production and marketing activities.
This result suggested that market participants have a larger
household size compared to non-market participants, thus
indicating the positive effect of this variable on marketing
decisions and the intensity of market participation.
Livestock holding (TLU) affected market participation
between participants and non-participants. This result showed
that market participants have larger livestock compared to
non-market participants which are used as key factors tef
production (purchasing inputs) and marketing activities.
This increases the marketable surplus of tef in the market,
which indicates that there is a positive relationship between
livestock on marketing decisions and the intensity of market
participation.

Factors affecting tef market participation decision and
intensity of participation
Farm size of tef had a positive and significantly affected
market participation decision in the tef value chain at a
10% significance level (Table 3). This suggested that as the
household increased the land size allocated for tef by one
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Table 2: Comparison means of sample households between market and non-market participants.
Variables (continuous)

Participants (n = 243)

Non-participants (n = 96)

Overall (n=339)

T-value

Age of household (year)

47.564 (10.824)

44.844 (10.682)

46.794 (10.838)

2.092**

Education level (year)

5 (3.778)

3.125 (2.758)

4.469 (3.616)

4.418***

Land allocated for tef (ha)

1.074 (0.541)

0.488 (0.239)

0.908 (0.543)

10.226***

Total tef produced (Quintal)

11.350 (6.438)

3.641 (2.192)

9.167 (6.567)

11.465***

Household size

6.947 (2.348)

6.323 (2.070)

6.770 (2.287)

2.276**

Livestock holding (TLU)

10.505 (5.550)

7.078 (4.909)

9.534 (5.587)

5.287***

Distance of tef market (min)

47.140 (38.201)

52.677 (36.076)

48.708 (37.641)

1.221

Standard deviations in parentheses

hectare, the probability of being a market participant under
tef would increase by 3.57% due to its increase the production
and improvement of market participation. The result was
consistent with the findings of Tarekegn, et al. [38] stated that
plot size has more important for increasing the produce and
market participation.
The quantity of tef produced was positively and statistically
affected on market participation decision at a 1% significance
level (Table 3). This result indicates that a household that
produces more volume of tef had also supplied more tef produce
to the market when the production of tef in a given year was
better, the higher the market supply and the amount of tef that
can be sold in the market. This result is in line with the finding
of Mirie and Zemedu [39], who stated that as increases the
quantity of production and increases market participation.
The gender of the household head was negatively and
statistically affected the probability of household market
participation at a 5% significance level (Table 3). This result
revealed that the male household head was more market
participant than the female household head. The result was in
line with the finding of Gebre, et al. [40] stated that there was
a gender gap in market participation.
The educational level of farmers had a positive and
significantly affected farmers’ decision to participate in the
tef market at a 10% significance level. The marginal effect
showed that an increase in the educational level of the farmers
increases the probability of participating in smallholder
participation of tef marketing by 0.17%, ceteris paribus (Table
3). This implied that as the educational level of the farmer’s
increases, their ability to get information on how to produce
and sell tef produce increases which are in line with Regassa
Megersa, et al. [10] and Mossie, et al. [41], who stated that
more educated farmers they were more likely to produce and
sell more at market price.
Off/non-farm income positively and statistically affected
farmers’ market participation decision at a 5% significance
level (Table 3). This implies that the more amount of off/nonfarm income received by farmers, the more produce tef and
more participation in the market. This was because the farmers
received off/non-farm income, they could purchase much
more inputs that increase the production of tef and sold in the
market. If the off/non-farm income of the sampled household
increased by one birr, the market participation decision would

Table 3: Probit regression estimates for determinants of tef market participation.
Variables

Coeﬃcient Robust Std. Err Marginal Effects

Constant

7.1413***

1.5293

-

Land allocated for tef (ha)

0.8205*

0.5010

0.0357

Total tef produced (quintal)

0.6464***

0.0849

0.0203

Age of household head (year)

0.0044

0.0136

0.0001

Gender of household heads

-0.9847**

0.4917

-0.0408

Education level of household head
(year)

0.0758*

0.0472

0.0017

Variety (improved)

-0.4060

0.4050

-0.0271

Distance of nearest tef market
(minute)

0.0020

0.0036

-0.0001

Total household size

0.0795

0.0676

0.0025

Off/non-farming income obtained

0.6409**

0.2750

0.0219

Access to credit service

0.5829***

0.1130

0.1825

Livestock holding (TLU)

0.0412

0.0304

0.0013

Access to extension service

0.2677***

0.1001

0.0948

Access to market information

0.1612**

0.0664

0.0562

Price of tef

0.0523

0.03742

0.0231

Access to own transport

0.0217

0.0275

0.0017

increase by 2.19%. The result was in line with the finding of
Ademe, et al. [42] stated that off/non-farm income increases
production and market participation.
Access to credit positively and significantly affected the
farmer’s decision to participate in tef marketing at a 1%
significance level. This implies that a farmer who has credit
access increases the probability of participating in the tef
market by 18.25%, ceteris paribus (Table 3). This suggests that
access to credit improves the financial capacity of farmers to
buy improved inputs, thereby increasing production which
is reflected in the marketed surplus of tef. The result is a
consistent result finding of Abate, et al. [43].
The extension contact positively and significantly affected
farmers’ participation decisions in the tef market at a 1%
significance level (Table 3). This result implies that households
who contact extension agents have got better information on
the price to make a decision on the production and marketing
of tef outputs than other farmers which is in line with the
finding of Kyaw, et al. [44] and Giziew & Admas [45] who stated
that as extension contact increases the market participation of
farmers also increased.
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Access to market information was found to affect smallholder
farmers’ decision to sell tef produce positively and significantly
at a 5% significance level (Table 3). The marginal effect showed
that an increase in getting information on time increases the
probability of farmers’ participation in the marketing of tef
in the output market by 5.62%, ceteris paribus (Table 3). This
indicated that farmers need to be able to get their products to
market and receive equitable price treatment to make the right
decision. This result is similar to the argument that Kassahun,
et al. [46] and Tarekegn, et al. [38] indicated that better access
to market information significantly increased the probability
of production and market participation of households.

Factors affecting the intensity of tef market participation
The result indicated that tef quantity produced had positively
and significantly influenced the extent of market participants
at a 1% significance level (Table 4). The result showed that the
increase in tef output by one quintal increases the volume of
tef supplied to the market by 0.052. This result was ultimately
expected since households who have high production have
more surpluses that can be sold to the market. This study is
in line with that of Alphonse, et al. [47] that households with
a higher volume of crop produced sell a higher proportion of
their produce.
Gender of the household head was negatively and
statistically affected the volumes of tef sold in the market at
a 1% significance level (Table 4). This result revealed that the
male household head was dominated in the selling tef to the
market because male farmers have more contacts that were
social with buyers while female farmers lack such contacts and
are in most cases omitted from direct transactional negotiations
with buyers. The result was in line with the finding of Dibaba
[48] stated that the male gender of the farmer positively and
significantly influenced the farmer’s volume of sales in the
market.
The household head schooling degree has a positively and
statistically affected the intensity of tef market participation at
a 10% significance level (Table 4). This result revealed that as
the sample household head education level increases by a year,
the quantity of tef supplied to the market increases by 0.0178
quintals. This result suggested that the educated household
head was better tef suppliers in the market because educated
farmers have more knowledge and experience that allow
them to understand information about the market. This result
is consistent with the finding of Dubale & Negash [49] who
stated that the education level of the household head affects
the market supply positively.
Improved variety positively and statistically affected the
level of tef market participation at a 5% significance level
(Table 4). This result revealed that farmers who used an
improved variety produced high production that increased a
marketable surplus. This marketable surplus also increases
the level of tef produce to marketing which is in line with
the finding of Alphonse, et al. [49], Achandi & Mujawamariya
[50] and Awotide, et al. [51] stated that as adopted improved
varieties increased marketable surplus.

Table 4: Truncated regression estimates for determinants of intensity of tef market
participation.
Variables

Coeﬃcient

Robust Std. Err

Constant

0.7706***

0.3015

Land allocated for tef (ha)

-0.0407

0.0794

Total tef produced (quintals)

0.0520***

0.0070

Age of household head (years)

-0.0006

0.0030

Gender of household heads

-0.6516***

0.1696

Education level of household head (years)

0.0178*

0.0106

Variety (improved)

0.1730**

0.0850

Distance of nearest tef market (minutes)

0.0001

0.0009

Total household size

-0.0010

0.0130

Off/non-farming income obtained

-0.0380

0.0668

Access to credit service

0.3859***

0.1219

Livestock holding (TLU)

0.0078*

0.0048

Access to extension service

0.4845***

0.1645

Access to market information

-0.0287

0.1465

Access to transport own

0.0468

0.0718

Access to credit positively and significantly affected
the farmer’s level of tef volume in the marketing at a 1%
significance level (Table 4). This implies that farmers with
better access to credit were more interested to allocate their
financial resources from the credit on tef production and
marketing activities. The result shows that as credit access
to the farmers the probability of increasing the intensity of
tef for market by 0.3859, ceteris paribus. This suggests that
access to credit improves the financial capacity of farmers to
buy improved inputs, thereby increasing production which is
reflected in the marketed surplus of tef. The result is in line
with the finding of Bekele, et al. [52] and Belay [53] stated that
access to credit enhanced the farmer’s financial capacity to
purchase inputs thereby increasing production and supplying
the greater marketed surplus.
Total livestock holding was powerfully linked and statistically
significant to the marketing point. The result suggested that a
fact in ceteris paribus as livestock unit per household increases
the probability level of tef commercialization increased by
0.0078 due to produced surplus of tef by reinvested incomes
from livestock in tef production and marketing activities (Table
4). The result is in line with the finding of Meleaku, et al. [54]
stated that livestock holding increases the level of marketing
participation.
The extension contact was given by the respective service
to the household had strong and important on the level of tef
marketing. This implies that households access additional
services with training/advice the probability of household
increase level of tef market by 0.4845 the reason for this is
extension service increase the capacity of farmers to produce
and manage the tef produce and access important information
on the market, production, and management of the crop
(Table 4) which is similar with the finding of Endalew, et al.
[55] stated that extension service has been correlated with the
volume of tef marketing.
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Conclusion and Recommendations
This result revealed that 72.27% of tef producers supplied
their products to the market in different volumes. This shows
that most of the sampled households for the market than home
consumption. The double hurdle model results showed that
market participation decision was affected by land allocated
for tef, the volume of tef produced, gender of household head,
education level of household head, and additional income
sources (off/no-farm & credit), extension services, and access
to market information. The intensity of participation was
affected by the volume of tef produced, gender of household
head, education level of household head, the improved variety
used, additional income sources (off/no-farm, credit, and
livestock), and extension service.
The result shows that education level and extension service
were statistically significant which increases the volume of tef
produced and supplied to the market mainly depends on farmers’
skills and knowledge through training, adult education, and
farmers advising on tef production and marketing. This skill
and knowledge can enable the farmers to improve the farming
practices and improve the variety used to maximize their
production and this increased the amount of tef sold in the
market. This result also shows that market information was an
important factor affecting market participation by smallholder
tef producers. Gender was also statistically significant
negatively in market participation decisions and intensity
of participation. This result shows that women household
heads were low benefits from market participation than male
household heads. Furthermore, smallholder farmers are not a
homogenous group with resources owned and the capability
to invest in agricultural production and marketing due to a
shortage of working capital. This result shows that additional
income sources (credit and off/no-farm) were more important
for tef production and marketing activities.
Based on the findings, the following are possible areas
of intervention for different stakeholders (agricultural &
natural resource development offices, research centers,
and universities) that support tef value chain in the areas.
Strengthening/establishment of the training and advice on tef
production and marketing management. The extension services
and education assistance farmers can easily and practically
recognize the difference in productivity and production possible
obtained through the adoption of appropriate agronomic
practices and varieties. The dissemination of improved
varieties for smallholder farmers is fundamental to enhancing
tef production and marketable surplus. Further, empowering
women farmers to ensure that women have equal access to
economic resources (land ownership; financial services, and
input accessibility) needs attention to enhance tef production
and marketing. Besides, a diverse working environment for
farmers and marketing communication linkages between
farmers and traders are essential to boost tef production and
market surplus. Develop and releases high yielder varieties
with disease resistance/tolerance for farmers and consolidation
districts and zones experts and development agents on better
crop production management and linkage strengthening among

tef value chain actors to provide appropriate advice for farmers
tef production management (harvesting and post-harvesting)
handling and best market participation also interventions need
research centers and universities.

Acknowledgement
The authors appreciate the supportive roles of native
farmers in all the study areas, agriculture experts in all zones
and districts, and kebeles, express sincere gratitude to Oromia
Agriculture Research Institute for logistic services during data
collection.

Funding
This work was supported by Oromia Agricultural Research
Institute for data collection and no other direct fund for this
research.

Availability of data and material
Important data supporting the findings of this study are
available within the article and supplementary materials are
available based on request.

References
1. Anteneh A, Asrat D. Wheat production and marketing in Ethiopia: Review
study. Cogent Food & Agriculture 6.
2. Aweke CS, Lahiff E, Hassen JY. The contribution of agriculture to household
dietary diversity: evidence from smallholders in East Hararghe, Ethiopia. Food
Security. 2020; 12(3):625-636.
3. Gebru M, Remans R, Brouwer I, Baye K, Food systems for healthier diets in
Ethiopia: Toward a research agenda. Washington, DC: International Food
Policy Research Institute (IFPRI), IFPRI Discussion Paper. 2018; 1720: 51.
4. Shikur ZH, Legesse B, Haji J, Jaleta M. Impact of Industrial Policy on
the Regional Economy in Ethiopia: A Computable General Equilibrium
Analysis. The Journal of Developing Areas. 2020; 55(3): 265-290.
5. Kassahun T, Bender S. Food Security in the Face of Climate Change at Kafa
Biosphere Reserve, Ethiopia. In: Leal Filho W. & Jacob D. (eds). Handbook of
Climate Services 2020. 463-479.
6. Lee H. Teff, a rising global crop: Current status of teff production and value
chain. The Open Agriculture J 2018; 12(1):185–193.
7. Bekele A, Chanyalew S, Damte T, Husien N, Genet Y, et al. Cost-benefit
analysis of New Tef (Eragrostis tef) varieties under lead farmers’ production
management in the Central Ethiopia. Ethiopian J Agricultural Sciences. 2019;
29(1):109-123.
8. Fentie A, Beyene AD. Climate-smart agricultural practices and welfare of rural
smallholders in Ethiopia: Does planting method matter? Land use policy. 2019;
85:387-396.
9. Bachewe F, Regassa MD, Minten B, Taffesse AS, Tamru S, Hassen IW. The
transforming value chain of Ethiopia’s “orphan” tef crop. Planta. 2019
Sep;250(3):769-781. doi: 10.1007/s00425-019-03224-0. Epub 2019 Jul 3.
PMID: 31270598.
10. Regasa Megerssa G, Negash R, Bekele AE, Nemera DB. Smallholder market
participation and its associated factors: Evidence from Ethiopian vegetable
producers. Cogent Food Agric. 2020; 6.
11. Hussen CH, Geleta FT. Factors Affecting Smallholder Farmers Participations
in Cluster Crop Production: Evidence from Selected Districts of West

131
Citation: Degefa K, Abebe G, Biru G (2022) Determinants of market participation decision and intensity of market participation in western Ethiopia: Evidence from
smallholder tef producers. Int J Agric Sc Food Technol 8(2): 125-133. DOI: https://dx.doi.org/10.17352/2455-815X.000153

https://www.peertechzpublications.com/journals/international-journal-of-agricultural-science-and-food-technology

Shewa Zone, Oromia National Regional State, Ethiopia. Sarhad Journal of
Agriculture. 2021; 37.
12. Geleta N. Urban- Rural Marketing Linkage Practices and Challenges Evidences
from Ambo Town West Shoa Zone, Orimia Regional State, Ethiopia. Int J Mark
Res Innov. 2020; 4: 9-22.
13. Tesema T. Determinants of allocative and economic eﬃciency in croplivestock integration in western part of Ethiopia evidence from Horro district:
data envelopment approach. Heliyon. 2021 Jun 24;7(7):e07390. doi: 10.1016/j.
heliyon.2021.e07390. PMID: 34278017; PMCID: PMC8264118.
14. Getahun A. Smallholder Farmers Agricultural Commercialization in Ethiopia: A
Review. Agric For Fish. 2020; 9:67.
15. Barretto R, Buenavista RM, Rivera JL, Wang S, Prasad PV, et al. Teff (Eragrostis
tef) processing, utilization and future opportunities: a review. Inter. J Food
Scien Technol. 2021; 56(7): 3125-3137.
16. Suri T, Udry C. Agricultural technology in africa. Journal of Economic
Perspectives. 2022; 36(1):33-56.
17. Biru WD, Zeller M, Loos TK. The impact of agricultural technologies on poverty
and vulnerability of smallholders in Ethiopia: a panel data analysis. Social
Indicators Research. 2020; 147(2): 517-544.
18. Bizimana JC, Richardson JW, Clarke NP. Household Food Security and
Nutrition Analysis Using a Farm Simulation Model (FARMSIM): Case Study of
Robit in Amhara Region, Ethiopia. ES Food & Agroforestry. 2020; 2: 22-41.
19. Kassa B, Alemu D. Agricultural research and extension linkages: Challenges
and intervention options. Ethiopian Journal of Agricultural Sciences.
2016; 27(1): 55-76.
20. Osmani A, Hossain E. Smallholder farmers’ market orientation and the factors
affecting it in Bangladesh. Economic Insights–Trends and Challenges.
2016; 5: 9-18.
21. Hagos A, Dibaba R, Bekele A, Alemu D. Determinants of market participation
among smallholder mango producers in Assosa Zone of Benishangul Gumuz
Region in Ethiopia. International Journal of Fruit Science. 2020; 20(3): 323349.
22. Farías Nazel P. Identifying the factors that affect the knowledge of mortgage
loans’ total cost. International Journal of Bank Marketing. 2021;

29. Gelana M, Gebremedhin EZ, Gizaw D. Seroepidemiology of Peste des
Petits ruminants in sheep and goats in the selected district of Horu Guduru
Zone, Western Ethiopia. Res Vet Sci. 2020 Oct;132:527-534. doi: 10.1016/j.
rvsc.2020.07.019. Epub 2020 Aug 3. PMID: 32810832.
30. Bekuma Abdisa T, Mamo Diga G, Regassa Tolessa A. Impact of climate
variability on rain-fed maize and sorghum yield among smallholder
farmers. Cogent Food & Agriculture. 2022; 8(1): 2057656.
31. Geleta TE, Mengistu AA, Gesese SA. Determinants of rural households’
participation in microfinance services: The case of Cheliya District, West Shoa
Zone, Oromia National Regional State, Ethiopia. Journal of Development and
Agricultural Economics. 2019; 11: 24-32.
32. Degefa K, Biru G, Abebe G. Characterization and analysis of farming system
of Cheliya and Ilu Gelan districts of West Shewa Zone, Ethiopia. Journal of
Development and Agricultural Economics. 2020; 12(3), 154-167.
33. Wodajo MR. Women and Land Rights in Western Shoa: In Case of Dano
Woreda, 1941-1991. Education Research International, 2022.
34. Yamane T. Statistics: An Introductory Analysis, 2nd Edition. New York: Harper
and Row.
35. Cragg JG. Some statistical models for limited dependent variables with
application to the demand for durable goods. Econometrical: Journal of the
Econometric Society. 1971; 829-844.
36. Engel C, Moffatt PG. dhreg, xtdhreg, and bootdhreg: Commands to implement
double-hurdle regression. The Stata Journal. 2014; 14(4): 778-797.
37. Dlamini SI, Huang WC. A double hurdle estimation of sales decisions by
smallholder beef cattle farmers in Eswatini. Sustainability. 2019; 11(19): 5185.
38. Tarekegn K, Asado A, Gafaro T, Shitaye Y. Value chain analysis of banana in
Bench Maji and Sheka Zones of Southern Ethiopia. Cogent Food & Agriculture.
2020; 6(1).
39. Mirie T, Zemedu L. Determinants of market participation and intensity of
marketed surplus among teff producers in Dera District of South Gondar Zone,
Ethiopia. J Devel Agric Econ. 2018; 10(10): 359-366.
40. Gebre GG, Isoda H, Rahut DB, Amekawa Y, Nomura H. Gender gaps in market
participation among individual and joint decision-making farm households:
Evidence from Southern Ethiopia. The European Journal of Development
Research. 2021; 33(3): 649-683.

23. Kabiti HM, Raidimi NE, Pfumayaramba TK, Chauke PK. Determinants of
agricultural commercialization among smallholder farmers in Munyati
Resettlement Area, Chikomba District, Zimbabwe. Journal of Human Ecology.
2016; 53(1): 10-19.

41. Mossie M, Gerezgiher A, Ayalew Z, Nigussie Z (2020) Determinants of smallscale farmers’ participation in Ethiopian fruit sector’s value chain. Cogent
Food & Agriculture. 6(1).

24. Zena H, Deputy CEO, Zena H, Tel E. Analysis of the Need for Stock Market in
Ethiopia. International Journal of Economics and Finance. 2021; 13(2).

42. Ademe A, Legesse B, Haji J, Goshu D. Smallholder Farmers Crop
Commercialization in The Highlands of Eastern Ethiopia. Review of Agricultural
and Applied Economics (RAAE); 2017. 20(2): 30-37.

25. Maru H, Haileslassie A, Zeleke T, Esayas B. Analysis of Smallholders’
Livelihood Vulnerability to Drought across Agroecology and Farm Typology in
the Upper Awash Sub-Basin, Ethiopia. Sustainability. 2021; 13(17).
26. Jebena DD, Tenagashaw MW. Breastfeeding practice and factors
associated with exclusive breastfeeding among mothers in Horro District,
Ethiopia: A community-based cross-sectional study. PLoS One. 2022 Apr
27;17(4):e0267269. doi: 10.1371/journal.pone.0267269. PMID: 35476799;
PMCID: PMC9045649.
27. Tadesse A, Kagnew B, Kebede F, Kebede M. Ethnobotanical study of medicinal
plants used to treat human ailment in Guduru District of Oromia Regional
State, Ethiopia. Journal of Pharmacognosy and Phytotherapy. 2018; 10(3): 6475.
28. Aliyi T, Chala A, Bacha N. Survey of Turcicum leaf blight (Exserohilum
turcicum) on maize (Zea mays) in major highland and mid-altitudes of maize
growing agro-ecologies of Western part of Oromia, Ethiopia. African Journal
of Plant Science. 2018; 12(10): 264-276.

43. Abate TM, Mekie TM, Dessie AB. (2019). Determinants of market outlet choices
by smallholder teff farmers in Dera district, South Gondar Zone, Amhara
National Regional State, Ethiopia: a multivariate probit approach. Journal of
Economic Structures, 8(1), 1-14.
44. Kyaw NN, Ahn S, Lee SH. Analysis of the factors influencing market
participation among smallholder rice farmers in Magway Region, Central Dry
Zone of Myanmar. Sustainability (Switzerland), 2018; 10(12).
45. Giziew A, Admas A. Analysis of farmers’ participation decision and its level in
honey marketing in Ethiopia. GeoJournal. 2020; 1-17.
46. Kassahun Y, Ketema M, Shumeta Z. Determinants of Participation Decision
and Levels of Participation in Small Ruminants Market. Sustainable Agriculture
Research. 2020; 9(1): 56-66.
47. Alphonse S, Felix B, Jourdain L, Hippolyte A. Market Participation and
Technology Adoption: An Application of a Triple-Hurdle Model Approach to
Improved Sorghum Varieties in Mali. Scientific African. 2021; 13.

132
Citation: Degefa K, Abebe G, Biru G (2022) Determinants of market participation decision and intensity of market participation in western Ethiopia: Evidence from
smallholder tef producers. Int J Agric Sc Food Technol 8(2): 125-133. DOI: https://dx.doi.org/10.17352/2455-815X.000153

https://www.peertechzpublications.com/journals/international-journal-of-agricultural-science-and-food-technology

48. Dibaba TL. Market chain analysis of teff in Tole Woreda, Ethiopia. Inter. J.
Agricultural Science and Food Technology. 2021; 7(1): 20-30.
49. Dubale Abate FM, Negash R. Commercialization level and determinants of
market participation of smallholder wheat farmers in northern Ethiopia. 2021.
50. Achandi EL, Mujawamariya G. Market participation by smallholder rice farmers
in Tanzania: a double hurdle analysis. Studies in Agricultural Economics.
2016. 118(2): 112-115.
51. Awotide BA, Karimov AA, Diagne A. Agricultural technology adoption,
commercialization and smallholder rice farmers’ welfare in rural
Nigeria. Agricultural and Food Economics. 2016; 4(1), 1-24.

52. Bekele AE, Tekalign S, Mitiku F. Gender Roles in Teff Value chain in Borecha
District of South Western Ethiopia: Husband and Wife Comparisons. J
Agribusiness & Rural Development. 2020; 55(1): 93-105.
53. Belay D. The effect of trust on farmers’ milk market participation in dairy
cooperatives in West Shoa, Ethiopia. Agrekon. 2020; 59(3): 287-302.
54. Meleaku T, Goshu D, Tegegne B. Determinants Sorghum Market among
Smallholder Farmers in Kafta Humera District Tigeray Ethiopia. South Asian
Journal of Social Studies and Economics. 2020; 8(1): 1-13.
55. Endalew B, Aynalem M, Assefa F, Ayalew Z. Determinants of Wheat
Commercialization among Smallholder Farmers in Debre Elias Woreda,
Ethiopia. Advances in Agriculture; 2020.

133
Citation: Degefa K, Abebe G, Biru G (2022) Determinants of market participation decision and intensity of market participation in western Ethiopia: Evidence from
smallholder tef producers. Int J Agric Sc Food Technol 8(2): 125-133. DOI: https://dx.doi.org/10.17352/2455-815X.000153

