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Determinants of adoption and intensity 
of improved faba bean cultivars in the central 
highlands of Ethiopia: a double‑hurdle 
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Abstract 

Background:  Faba bean (Vicia faba. L) is the most important pulse crop both in area coverage and volume of annual 
production in Ethiopia. However, productivity in terms of yield in Ethiopia is still far below its potential. One important 
reason is that farmers are largely dependent on their local landraces. Despite the release of about 34 improved faba 
bean cultivars, farmers’ use of certified improved seeds is very low. This study, therefore, aimed to generate useful 
information on farmers’ adoption of improved faba bean cultivars by identifying factors that determine a farmer’s 
decision to use improved cultivars.

Methods:  A multi-stage sampling technique was followed to select sample households. A cross-sectional household 
survey was used to collect data from 168 households that were randomly selected. Moreover, focus group discus-
sions and key informant interviews were conducted. For data analysis, the Double-hurdle econometric model was 
employed.

Results:  The results revealed that the majority, i.e., 77% of rural households depended on their local landraces. The 
adoption rate of improved faba bean seed at the household level was 23% which is very low. This low adoption rate 
was mainly due to a lack of access to improved seed and a lack of awareness about the improved cultivars. The results 
suggest that the decisions to adopt the improved cultivars and how much land to be covered appear to be explained 
by different processes. The double-hurdle econometric model result further revealed that while a farmer’s adoption 
decision is influenced by family size, farmers’ awareness about the existing improved cultivars, and extension contact, 
the intensity of adoption is determined by livestock holding and access to market information.

Conclusion:  The result showed that most of the rural households were largely dependent on their local faba bean 
landraces which result in low yields at harvest. Therefore, it is suggested that the promotion of improved faba bean 
cultivars and improve farmers’ access to extension service and timely market information are the most decisive factors 
to be emphasized to improve the adoption of improved cultivars.
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Background
Endowed with varied agro-ecological zones and diversi-
fied natural resources, Ethiopia has been a home for sev-
eral species of crops. Pulses, which occupy approximately 
13% of cultivated land and that account for approximately 
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10% of the agricultural value addition next to cereal crops 
are critical to smallholder livelihoods in Ethiopia (Rashid 
et al. 2010; CSA 2016). The major types of pulses grown 
include faba beans, chickpeas, haricot beans, lentils, dry 
peas, mung beans, and vetches.

Faba bean (Vicia faba L) is the first largest produced 
food legume globally (Gaur et  al. 2010) and also the 
country is the second-largest producer of faba beans in 
the world next to China (Ronner and Giller 2012; Abebe 
et al. 2014). In Ethiopia, faba bean is the most important 
pulse crop both in terms of area coverage and volume 
of annual production (Hailu et al. 2014; CSA 2018a). At 
a national level, about 4,37,106 ha of land were covered 
annually by faba bean of which 3,682,512 smallholder 
farmers were engaged in growing the crop (CSA 2018a). 
Faba bean is a multi-purpose legume and leading protein 
source for the rural people in Ethiopia (Emiola and Gous 
2011; Malunga et  al. 2014; Sarker et  al. 2014; Tekalign 
et al. 2016). As a potential rotational crop, it plays a key 
role in soil fertility improvement through nitrogen fixa-
tion (Agegnehu and Fessehaie 2006; Ronner and Giller 
2012). Most importantly, it has been serving as a source 
of foreign currency to the country (Rashid et  al. 2010; 
Thijs et al. 2015).

Despite its huge importance and area coverage, the 
productivity of faba bean is about 2.11 tonnes ha−1 (CSA 
2018), far below the potential of the crop which was 5.2 
tonnes ha−1 (MoARD 2008). This may be due to different 
biotic and abiotic factors: the use of old and low yield-
ing local landraces and unavailability of the high yielder 
improved varieties (Alene et  al. 2000; Dadi et  al. 2005; 
Bishaw and Van Gastel 2008; Rashid et al. 2010; Anteneh 
et  al. 2018); limited or no use of inorganic fertilizers 
(Asfaw et al. 2011) and the newly emerged faba bean gall 
disease (Hailu et al. 2014; Bitew 2015; Bitew and Tigabe 
2016; Debela et al. 2017; Anteneh et al. 2018) might have 
been the most important factors.

The improved seed is one of the most important 
sources of innovation, particularly in resource-con-
strained small farm environments. Increasing, the quality 
of seeds can increase the yield potential of the crop many 
times over. This, in turn, is one of the most economical 
and efficient inputs to agricultural development (Messrs 
et al. 2007). To a large extent, the responses of all other 
inputs depend on the quality of seeds used. Through a 
combination of improved technologies and improved 
farmer cultivation practices, small-scale farmers in Ethi-
opia can produce higher yields from seeds of improved 
cultivars. According to ATA (2011), the use of improved 
seeds increases productivity by 50%.

The pulse research program in Ethiopia has released 
several improved pulses cultivars including 34 faba bean 
cultivars (MoA 2018) which are aimed at increasing its 

productivity (Kemal et  al. 2003). Despite the release of 
this large number of improved cultivars, the use of certi-
fied improved seeds by farmers is very low. Of the total 
annual arable land coverage by major food crops in 2010, 
only 3.5% were covered by improved seeds (Atilaw 2010). 
Similarly, it was found that only 0.8% of the total pulse 
cropped areas were covered by improved seed in the 
2017/18 growing season (CSA 2018b). The inefficient 
and ineffective seed industry and unavailability of quality 
seeds at the right place and time coupled with poor pro-
motion systems are key factors accounting for the limited 
use of improved faba bean seed (Atilaw 2010; Thijs et al. 
2015).

The seed systems in Ethiopia can be divided into two 
broad but interacting seed delivery systems: the formal 
and the informal sector (Atilaw, 2010; ATA 2011). How-
ever, according to Bishaw and Van Gastel (2008), the for-
mal seed sector supplied only 2% of the country’s seed 
requirements. When disaggregated by crop type, cere-
als accounted for about 80% of the total cultivated area 
followed by pulses and oilseeds with 13% and 7% of area 
coverage, respectively. Therefore, the informal seed sec-
tor remains the major source of faba bean seed for the 
farming community. Traditionally, the informal seed 
system in the Ethiopian context is defined as seed pro-
duction and distribution practices where the practice has 
not given any legal seed certification (Alemu et al. 2010). 
According to Atilaw and Korbu (2011), farmer’s own 
saved seed and farmer to farmer seed exchange explained 
more than 95% of the seed used by farmers. Nonethe-
less, in recent years, the thought of an integrated seed 
system has appeared within the Ethiopian seed sector 
(Atilaw and Korbu 2011). It combines attributes of both 
the formal and the informal seed systems. Specifically, 
the intermediate sector is defined as business-oriented 
community-based groups (seed producers and marketing 
cooperatives or unions) that are engaged in the multipli-
cation and distribution of non-certified seeds of either 
modern or local varieties (ATA and MoA 2013). This 
paper, therefore, aimed to identify factors that determine 
farmers’ access to using improved faba bean seed.

The methodology of the Study
Description of the study area
The study was conducted at Basona Werana District 
which is found at the eastern edge of the Ethiopian high-
lands  in the North Shewa Zone of Amhara Regional 
State. It is located about 130 km north of Addis Ababa. 
The district is located between 9°49′ 59.99″ Northern lat-
itude and 39°19′ 60.00″ Eastern longitude. The altitude of 
the district ranges between 2800 and 3000 m above sea 
level while the annual temperature varies from 9 to 15 °C. 
The mean annual rainfall ranges from 900 to 1500  mm 
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and topographically the district is largely mountainous 
with escarpments covered predominantly with reddish-
brown soil.

The area’s production system is a mixed crop-livestock 
agricultural system whereby smallholder farmers practice 
crop and livestock production. The major crops grown 
include tef (Eragrostis tef ), barley (Hordeum Vulgare 
L), wheat (Triticum), faba bean (Vicia faba L), field pea 
(Pisum sativum), chickpea (Cicer arietinum), and lentil 
(Lens culinaris). Among the major pulse crops, land cov-
ered by faba bean is important which is produced both 
as a cash crop and for household consumption. Cattle, 
goats, sheep, equines, and poultry are also important 
domestic animals kept by the smallholder farmers inte-
grated with crop production. Thus, both crop and live-
stock contribute their share to the farmers’ agricultural 
income.
Data
This study mainly utilized a quantitative method of data 
gathering techniques. The data for this cross-sectional 
study was obtained through a farm household survey 
which was administered on randomly selected small-
holder farmers drawn by multistage sampling techniques. 
In the first stage, the Basona Werana district was selected 
purposely based on its production potential. In the sec-
ond stage, three kebele1 were selected again on purpose 
based on the production potential of the crop. Finally, 
sample households were drawn from each kebele using 
a systematic random sampling technique. The primary 
sampling units were the households that grew faba beans 
during the data collection period, 2018 main growing 
season. The list of the household was obtained from the 
kebele agricultural office. The sample size for the study 
was determined based on the following formula given by 
Kothari (2004).

where: n is the desired sample size, N is the total faba 
bean grower household of the selected kebele, z is the 
value of the standard variant at 95% confidence level and 
to be worked out from a table showing the area under the 
normal curve (z = 1.96), e is the level of precision =  ± 6%, 
p = 23% and q = (1−p).

By using the above formula, a total of 168 sample 
respondents were selected and allocated proportionally 
depending on the probability proportional to the size of 
each kebele. Details of the sampling design are summa-
rized in Table 1 below.

(1)n =
z2 · p · q · N

e2(N − 1)+ z2 · p · q

The collected data include demographic characteris-
tics, i.e., sex of the household head, family size, farming 
experience; socioeconomic conditions such as education 
status, landholding, land allocated for faba bean produc-
tion, livestock holding, access to credit service, availabil-
ity of improved cultivars, access to improved seed, cost 
of seed, and market price after harvest; institutional fac-
tors including access to extension services, market infor-
mation, memberships to different formal and informal 
institutions, home residence distance to the main market, 
farmer training center, and multi-purpose cooperatives.

Farmers’ decisions about whether and how to adopt 
new technology are conditioned by the dynamic interac-
tion between characteristics of the technology itself and 
the array of conditions and circumstances (Loevinsohn 
et  al. 2012; Biagini et  al. 2014). Adopters are defined as 
households that plant an improved faba bean variety. As 
our measure of adoption in the econometric models, we 
use the area allocated to improved varieties as an indica-
tor for the extent or scale of adoption.

There exists a vast body of literature on factors that 
determine agricultural technology adoption. Access 
to improved seeds and faba bean technology transfer 
are important preconditions for adoption. Adoption 
of improved varieties depends on the availability and 
accessibility of improved seeds (Abera 2008; Asfaw et al. 
2012), which is a concern in our context. Often cited fac-
tors used to explain adoption are age, family size, farm-
ing experience, landholding, livestock holding, awareness 
about the availability of improved cultivars, farming expe-
rience, availability of family labor, frequency of extension 
contact, access to credit service, home residence distance 
to the local market and agricultural offices, and mem-
bership in farmers associations (Feder et al. 1985; Alene 
et al. 2000; Sunding and Zilberman 2001; Dadi et al. 2005; 
Abera 2008; Shiferaw et al. 2008; Foster and Rosenzweig 
2010; Asfaw et al. 2011; Beshir et al. 2012; Alemaw 2014; 
Challa and Tilahun 2014; Hailu et al. 2014; Krishnan and 
Patnam 2014; Weyessa 2014; Awesa 2015; Yirga et  al. 
2015; Verkaart et al. 2017; Chandio and Yuansheng 2018; 
Zeng et al. 2017).

Table 1  Distribution of sampled households in the three 
selected kebele. Source: Kebele office of agriculture report, 2018

Kebele Number of total 
households

Sample 
households

% share of 
the total 
sample

Bakelo 527 57 33.9

Gudoberet 571 62 36.9

Weshawushign 457 49 29.2

Total 1555 168 100

1  It is usually named as a peasant association and is the lowest administrative 
unit in the country.
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Method of data analysis
The data analysis techniques involved both descriptive 
and econometric analyses. Primary data collected from 
individual respondents through the formal survey were 
analyzed using descriptive statistics such as simple meas-
ures of central tendency, frequency, and percentages.

To detect the degree of relationships between some 
quantifiable explanatory variables measured and the 
dependent variable, the Double-hurdle economet-
ric model was employed. Farmers’ decision to adopt 
improved varieties is contingent upon the farmer or 
farm-specific attributes; therefore, their adoption is a 
self-selection process instead of a random-assignment 
process. Let UiA and UiN be the farmer I’s utilities from 
the adoption and non-adoption of the improved varieties, 
respectively. Farmers will decide to adopt the improved 
varieties when U∗

i  = UiA − UiN  > 0. However, farmers’ 
utility from the adoption of improved varieties is unob-
served. As suggested by Ali and Abdulai (2010), Asfaw 
et al. (2011), and Kassie et al. (2011), the adoption deci-
sion can be modeled using a random utility framework 
and expressed as a function of the observed variables as 
follows:

where U∗

i  is a latent variable representing farmer i’s adop-
tion of the improved cultivars; it equals 1 if the farmer 
adopts and 0 otherwise. Xi is the vector of observed vari-
ables that affect the probability of adoption.

In our sample data, there are both adopters and non-
adopters of the improved varieties, while the adopters 
have different intensities of adoption. In other words, 
the adoption variable equals zero when the farmers do 
not adopt the improved faba bean cultivars, but this vari-
able takes a positive continuous value when the farmers 
adopt these improved cultivars. In this case, the Tobit or 
the double-hurdle model may be appropriate (Mason and 
Smale 2013). The adoption of the improved faba bean 
cultivars may entail a two-stage decision-making pro-
cess, including whether to adopt and then how much to 
adopt. These decisions can be simultaneously or sepa-
rately determined. The Tobit model may be applied when 
these decisions are simultaneously determined. Mean-
while, the double-hurdle model may be more appropri-
ate when these adoption decisions are made separately 
(Tambo and Abdoulaye 2012). The double-hurdle model 
is considered as a generalized and improved form of the 
Tobit model. The model is expressed using Eq. (2) for the 
first stage (decision on whether to adopt or the probabil-
ity of adoption) and the following function for the second 

(2)U∗

i = βXi + εi

Ui = 1 if U∗

i > 0 and Ui = 0 U∗

i < 0

stage (decision on how much to adopt or the intensity of 
adoption):

Y ∗

i  is the latent variable that denotes the farmer i’s 
actual intensity of adoption and is measured, in this 
research, using the proportion of the area of land devoted 
to the improved faba bean cultivars. Zi is a vector of 
observed variables that explain the intensity of adoption.

In the first stage of the model, the Probit or Logit esti-
mation may be employed to estimate the probability of 
adoption (Langyintuo and Mungoma 2008). In the sec-
ond stage, several estimation techniques are suggested to 
estimate the intensity of adoption, including Truncated 
regression (Detre et al. 2011; Ricker-Gilbert et al. 2011), 
OLS regression (Cragg 1971), or Tobit (1958). This article 
applies the Probit and Truncated regressions to examine 
the farmers’ adoption decisions in the first and second 
stages of the double-hurdle model, respectively (Cragg 
1971).

Both the Double-hurdle and Tobit’s model output was 
presented in this article for a comparison to determine 
which model best fits the data used for analysis. The like-
lihood ratio (LR) test was applied to investigate whether 
farmers make two-stage decisions simultaneously or sep-
arately. The LR test makes comparisons of the log-like-
lihood values from the double-hurdle model and Tobit 
models. The LR test will be conducted using the follow-
ing equation:

where, LLT, LLP, and LLTR denote the log-likelihood 
values for the Tobit, Probit, and Truncated models, 
respectively. λ is an LR statistic value with Chi-square 
distribution with degrees of freedom equal to the num-
ber of independent variables. λ is estimated under the 
null hypothesis that the Tobit model is more appropriate 
than the double-hurdle model. Consequently, the rejec-
tion of the null hypothesis means that the double hurdle 
model is a better alternative to fit the data.

Results and Discussion
Socio‑economic and demographic characteristics 
of sampled households
Table  2 presents the demographic, socioeconomic, and 
institutional household characteristics. The proportion 
of female-headed households constituted 11.3% of the 
total sample households. In terms of literacy, the typi-
cal farmer in the sample had 4.1 years of schooling and 

Y ∗

i = βZi + εi

(3)Yi =

{

Y ∗

i if Y ∗

i > 0

0 Otherwise

(4)� = −2(LLT − LLP − LLTR)
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21.5  years of farming experience. The family size of the 
sample respondents ranged from 1 to 12 persons, with 
an average family size of 4.3 in adult equivalent. On aver-
age, the landholding size per household was found to 
be 1.44 hectares. Furthermore, livestock rearing was an 
important occupation and source of income for farm 
households. Moreover, on average, the sampled house-
holds were owned 5.39 TLU (tropical livestock unit) of 
livestock. The survey result further revealed that more 
than half of the respondents did not have any extension 
contact, particularly about faba bean production. The 
participants had, on average, 3.6 days per year extension 
contacts on the subject of faba bean production, agri-
cultural training, farm visit by development agents, and 
farmer field days were the way through which the partici-
pants trained about agricultural extension services. Mean 
distance traveled to the nearest main market, farmer 
training center (FTC), and to multipurpose primary 
cooperatives were found to be 108.1, 43.2, and 49.4 min 
within walking distance (Table 2).

Adoption of improved cultivars and current production 
status of faba bean
Faba bean is one of the most important pulse crops next 
to barley and wheat, both in terms of area coverage and 
volume of production. The mean faba bean farm size of 
the sampled household was on average 0.35  ha with a 
share of 18.4% of their total cultivated land (Table 2). The 
improved cultivars of Walki, Dosha, Gebelicho, Dagim, 
and Lalo were among the improved faba bean cultivars 
introduced in the area. The widely adopted improved 
faba bean variety was Walki followed by Dosha vari-
ety. The reasons why adopters preferred these varie-
ties included higher yield (75.6%), resistance to diseases 
(16%), and better market acceptance (8.4%) compared to 
the local landraces.

Out of the total 168 sampled households, 39 (23.2%) 
of them were found to be adopters of the improved faba 
bean cultivars which we consider as being very low. 
This low level of adoption of improved faba bean culti-
vars might probably be attributed to a lack of access to 

Table 2  Summary of explanatory variables as entered the model

SPMCs stands for seed producer and marketing cooperatives
a Calculated following Storck et al. (1991) conversion factor
b TLU includes the following livestock types (conversion factors in parentheses): cattle (0.7), donkeys (0.5), horse (0.8), mule (0.7), sheep and goats (0.1), and chicken 
(0.01) (Harvest Choice 2015)

Variables Unit Non-adopter Adopter Total

Number of farmers Number 129 39 168

Male headed households Number 114 35 149

Female-headed households Number 15 4 19

Age of the respondent Years 46.33 46.85 46.27

Formal education Years 4.21 3.89 4.08

Farming experience in growing faba bean Years 21.45 21.74 21.53

Family size Adult equivalenta 4.41 4.17 4.26

Average livestock holding TLUb 5.52 5.87 5.39

Total owned land Ha 1.39 1.59 1.44

Area of land covered by faba bean Ha 0.34 0.39 0.35

Plot distance (walking distance) Minutes 17.41 14.62 16.78

Access to improved seed (yes) Frequency 9 13 22

Extension contact No. of days year−1 2.13 8.49 3.61

Farmers awareness about the existing varieties (yes) Frequency 65 36 101

Access to training on faba bean agronomy (yes) Frequency 46 21 67

Participation in field visit/field day (yes) Frequency 6 1 7

Access to market information (yes) Frequency 95 28 123

Seed cost during planting ETB kg−1 15.68 15.71 15.69

Marketing price after harvesting ETB kg−1 14.45 16.00 14.86

Membership to local primary cooperative (yes) Frequency 76 21 97

Membership to SPMCs (yes) Frequency 4 5 9

Access to credit (yes) Frequency 102 25 127

Home residence distance from a cooperative Minutes 50.68 45.1 49.4

Home residence distance from FTC Minutes 43.55 42.0 43.2

Home residence distance from the main market Minutes 106.7 112.75 108.1
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improved seed, lack of awareness about the availabil-
ity of improved cultivars, lack of timely availability, and 
high cost of improved seed (Fig.  1). On the other hand 
and most importantly a few of the participants, house-
holds, mentioned that the local landraces were preferable 

over-improved cultivars for their good shiro2 quality and 
better adaptability to the area. The result was in agree-
ment with Dadi et al. (2005) and Asfaw et al. (2011) who 
mentioned the unavailability of improved seed and lack 
of awareness as the two most important constraints that 
explained the low rate of adoption of improved chickpea 
varieties. Alene et al. (2000) also reported that the avail-
ability of improved maize seed at the right time and in 
the required quantity had a significant influence on the 
adoption and level of use of improved maize varieties.

In the study area, the farmers’ most important source 
of planting material was their own-saved seeds. The 
informal seed sector was found that the main source of 
faba bean seed constituted more than 97% of the seed 
used by the households in the 2018 growing season. As 
revealed below in Fig.  2, from the total respondents, 
about 70% use their own saved seed from the previous 
harvest whereas about 11% and 10% of them accessed 
it from their neighbors  through farmer to farmer seed 
exchange systems and directly buying from the local mar-
ket, respectively.

7.6
22.9

59.5

6.1

3.80.0
10.0
20.0
30.0
40.0
50.0
60.0

No need of
improved seed

Lack of awareness

Lack of access for
improved seed

Lack of timely
availability of
improved seed

High cost of seed

Fig. 1  Reasons (percent) for not using improved seed

Owen saved seed
70%

From neighbour 
farmer
11%

From local traders
5%

From office of 
agricuture

1%
From research 

institute
2%

From seed producer 
and marketing 
cooperatives

1% Buying directly 
from the market

10%

Fig. 2  Farmers’ sources of seed

2  It is one of Ethiopia’s most famous dishes and is an essential part of the Ethi-
opian cuisine. Shiro is a homogeneous stew whose primary ingredients are 
powdered chickpeas, field peas, or a broad bean meal.
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Econometric result and determinants of improved seed 
utilization and intensity
Table  3 presents the estimates from both the Double-
hurdle and Tobit models. Before running the fitted 
Model, the existence of multicollinearity or associa-
tion among the hypothesized explanatory variables 
was tested. Consequently, the results showed that  all 
the continuous and dummy explanatory variables had 
no serious multicollinearity and autocorrelation prob-
lem. In this study, a likelihood ratio test with a value of 
40.07 (p < 0.01) rejects the null hypothesis of the model 
equivalence between the Tobit and the Double Hurdle 
econometric models. The results of the likelihood ratio 
test favor the use of the double-hurdle model which 
confirmed that farmers make decisions on whether to 
adopt the improved faba bean varieties and how much 
to adopt separately. Hence, in the next subsections, 

the interpretation and discussion will be relying on the 
estimated results from the Double-hurdle model.

Determinants of the likelihood of adoption decision
The first three columns of Table 3 present the estimated 
results from the Probit model. About 19 explanatory 
variables were included in the fitted model and only 
three of them were found to have a significant effect on 
the households’ adoption decision of the improved faba 
bean cultivars. Factors that significantly explain the farm-
ers’ decision in the first stage include family size, farmers’ 
awareness about the existing improved faba bean varie-
ties, and extension contact.

Farmers’ knowledge of the available improved varieties 
is an important factor for the adoption to take place. To 
adopt the newly introduced cultivars, farmers need to 

Table 3  Estimates from the Double-hurdle and Tobit models

a ME denotes the marginal effect of the explanatory variables and is calculated at the sample mean

***, **and *indicates the corresponding coefficients are statistically significant at p < 0.001, p < 0.05, and p < 0.1, respectively

Variables Double hurdle model Tobit model

Probit (first hurdle) Truncated regression (second hurdle)

Coef Std. Err MEa Coef Std. Err MEa Coef Std. Err MEa

Sex 0.2869854 0.4256422 0.0760568 − 0.0329689 0.125927 − 0.0280205 0.1036405 0.1837587 0.0200052

Formal education − 0.0169693 0.0464973 − 0.0044972 − 0.0250121 0.0225784 − 0.0212579 − 0.0147201 0.0211537 − 0.0028413

Family labor − 0.2269943** 0.1074657 − 0.060158 0.0507435 0.039978 0.0431272 − 0.0986286** 0.0468295 − 0.0190377

Farming experience 0.0011544 0.0116634 0.0003059 0.001163 0.0039658 0.0009884 0.0008723 0.0049594 0.0001684

Land holding 0.3060457 0.2212624 0.0811082 0.0728543 0.0805276 0.0619194 0.159442* 0.0950534 0.0308341

Plot distance − 0.0053713 0.065303 − 0.0014235 0.0022143 0.0019495 0.0018819 − 0.0010421 0.0027174 − 0.0002012

Livestock holding 0.078225 0.0728454 0.0207312 0.0879935*** 0.0262636 0.0747863 0.0644794** 0.0327101 0.0124461

Awareness on the exist-
ing varieties

0.9191776*** 0.3389331 0.2436004 − 0.1072093 0.1134118 − 0.0911179 0.343249** 0.1492939 0.0662555

Extension contact 0.0583659*** 0.201247 0.0154681 − 0.001078 0.0055429 − 0.0009162 0.0203631** 0.0081295 0.0039306

Access to extension 
training

− 0.1366513 0.3211808 − 0.0362153 0.1896591 0.1522681 0.1611927 − 0.0241896 0.1378047 − 0.0046692

Field visit − 0.8949538 0.6967469 − 0.2371806 − 0.3800509 0.2848946 − 0.3230081 − 0.4264866 0.325775 − 0.0823224

Access to market 
information

− 0.2328211 0.3054916 − 0.0617022 0.2696939** 0.1177635 0.2292148 − 0.1936956 0.1342198 − 0.037388

Membership to local 
cooperative

− 0.0805316 0.2726361 − 0.0213425 0.1116632 0.0917326 0.0949034 − 0.0049519 0.12057 − 0.0009558

Membership to SPMCs 0.821393 0.5622672 0.2176855 − 0.0652477 0.1902271 − 0.0554545 0.2176841 0.2379834 0.0420184

Distance to FTC − 0.0011356 0.0054248 − 0.000301 0.0015939 0.0020142 − 0.0013547 − 0.0000376 0.002404

Distance to coopera-
tives

− 0.0016718 0.0057493 − 0.000443 − 0.0004395 0.0028123 − 0.0003735 − 0.0015406 0.0026186 − 0.0002974

Distance to local 
market

− 0.0010882 0.0021334 − 0.002884 − 0.0007033 0.0007756 − 0.0005977 − 0.0006117 0.000959 − 0.0001181

Access to credit − 0.3346575 0.3175017 − 0.0886909 0.1212993 0.1194104 0.1030932 − 0.113494 0.1410871 − 0.0219071

Availability of seed − 0.010581 0.0206321 − 0.0028042 − 0.1618653 0.1020231 − 0.1375705 − 0.0061212 0.0099096 − 0.0011815

Constant − 0.5980807 0.8042091 − 0.2450028 0.3641673 − 0.4097504 0.3642489

Sigma 0.1845311 0.0258182 0.4901377 0.0649235

Log-Likelihood − 68.536573 19.207971 − 69.361309

Likelihood ratio test: Tobit Vs Double-hurdle λ = 40.07***

Obs 168 39 168
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be aware of the available cultivars as adoption is some-
times hampered not only by the inherent characteristics 
of the cultivars but also by a lack of awareness of the 
end-users use of appropriate technologies. Farmers will 
require the necessary information to assess the suitability 
of the technology for their farming system and to under-
stand the potential risks associated with the use of the 
technology. Awareness of smallholder farmers about the 
existing improved faba bean cultivars had a positive asso-
ciation with the adoption decision. Those farmers who 
knew more about improved cultivars probably have bet-
ter information about the advantages of the cultivars and 
are more likely to adopt the new cultivars. The awareness 
level of farmers about improved cultivars affected adop-
tion decisions positively at p ≤ 0.01 significance level. The 
marginal effect shows access to information about the 
existing improved faba bean cultivars increased the like-
lihood of adoption by 24.4 percentage points. This find-
ing agreed with the results of Shiferaw et al. (2008) and 
Asfaw et al. (2011), who reported that knowledge of the 
existing varieties was among the important factors which 
determined agricultural technology adoption. Dadi et al. 
(2004) and Diagne and Demont (2007) also reported that, 
in most cases, exposure to technology is not random, and 
technology awareness is an important precondition for 
adoption to occur.

Farmers who had more frequent contact with extension 
agents were more likely to adopt the improved technolo-
gies as compared to farmers who had low frequent con-
tact. The agricultural extension service was associated 
with the likelihood of adoption positively and signifi-
cantly, at p ≤ 0.01 significance level. The marginal effects 
of this variable showed that farmers who had additional 
one-day contact with extension agents effects adoption 
decisions by 1.5 percentage points.  This result is sup-
ported by previous findings of Krishnan and Patnam 
(2014), Verkaart et  al. (2017), and Chandio and Yuan-
sheng (2018), who suggested that technology transfer 
activities provided by the extension agents in Ethiopia 
assisted to transmit information vital to farmers in the 
early stages of adoption. Dadi et al. (2005) also explained 
that farmers, who participated in on-farm trials, demon-
stration, and farmer research groups, adopted improved 
chickpea varieties more than others did. In contrary to 
this result, the findings of Yigezu et al. (2015) showed that 
extension service is found to be insignificant in both crop 
choice and variety of adoption decisions.

Family size was found to influence a households’ adop-
tion decision negatively and significantly, at p < 0.05. As 
illustrated in Table 3, it was found that the marginal effect 
of family size on farmers’ decision to utilize improved 
cultivars was −  0.06. The negative association appears 
to suggest that the probability to adopt the improved 

cultivars tends to decline by 6 percentage points for each 
additional family size in terms of adult equivalent. This 
result is consistent with the results of Abera (2008) that 
family size was found to significantly and negatively influ-
ence the intensity of use of inorganic fertilizer at below 
1% level of significance. A similar result was also reported 
by Challa and Tilahun (2014) who found the negative 
influence of large family size on the adoption of modern 
agricultural technologies. Unlike the above-mentioned 
findings, many of the previous studies emphasized the 
importance of available family labor for improved tech-
nology adoption (see for example Alene et al. 2000; Asfaw 
et al. 2011; Alemaw 2014).

Labor availability is an often-mentioned variable that 
affects farmers’ decisions regarding the adoption of new 
agricultural practices or inputs. Family labor is one of the 
most important inputs to smallholder farm production 
(White et  al. 2005). Higher family labor supply is asso-
ciated with higher rates of adoption of labor-intensive 
technologies (Feder et  al. 1981). Farmers with limited 
resources often struggle to supply sufficient labor to meet 
periodic labor demands that arise from seasonal-specific 
cultivation patterns. On the other hand, household mem-
bers are both production and consumption units. When 
there are fewer opportunities to contribute to improving 
productivity, household units will be more consumption 
units. Some new technologies are relatively labor-saving, 
and others are labor-intensive. Labor requirements for 
adopting the improved technology will largely depend on 
the nature of the technology. For example, row planting of 
tef is labor-intensive, and its adoption might be discour-
aged by the labor shortage (Vandercasteelen et al. 2018). 
A simple move from local faba bean varieties to improved 
faba bean varieties would not necessitate additional 
labor. Households with larger extended families, on the 
other hand, could be intended to diversify their sources 
of income. Some family members may be engaged in off-
farm and non-farm income-generating activities and thus 
may not be directly involved in the farming activities of 
the family. All the household members may not actively 
be involved and have no equal contributions in the farm 
operation activities of land preparation, planting, weed-
ing, harvesting, and trashing.

Determinants of the intensity of adoption of improved faba 
bean cultivars
The estimates of the second hurdle using Truncated 
Regression are reported in columns 4, 5, and 6 of 
Table  3. In the second stage, the effects and the sign of 
some explanatory variables were changed. Indeed, it 
is documented in the literature that the estimates in 
the first stage may vary from those in the second stage 
(Asfaw et al. 2011; Ricker-Gilbert et al. 2011). Among the 
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explanatory variables, only livestock holding and access 
to market information were found to significantly deter-
mine the intensity of adoption of the improved faba bean 
cultivars.

Examining the other variables in the double hurdle 
model, the extent of adoption, but not adoption, is posi-
tively and significantly correlated with livestock holding 
at p ≤ 0.01 probability level. This result indicates that 
while additional livestock holding may or may not influ-
ence adoption, households with more livestock devote a 
larger proportion of land to improved faba bean cultivars. 
The marginal effect result revealed that an increase in 
one unit of tropical livestock unit would increase the area 
devoted to the improved faba bean cultivars by 0.07 ha. 
The result could be explained as better risk-bearing 
behavior of those wealthy farmers with better livestock 
would enable them to try those newly adopted faba bean 
varieties. The result was in line with the work of Asfaw 
et al.  (2011) who mentioned that livestock holdings had 
a positive and significant association with the adoption 
of improved chickpea varieties. In a similar vein, Alemaw 
(2014) reported that a positive and significant association 
of livestock holding showed on the adoption of improved 
maize varieties.

Mixed crop-livestock production is the dominant 
farming system whereby farmers produce crops and rear 
livestock simultaneously. Crop production and livestock 
husbandry were synergetic livelihoods of the rural farm 
households in Ethiopia. Crop production is important to 
get feed for animals, in turn; livestock production is an 
important means of draft power and organic manure. 
Asset ownership in rural Ethiopia, such as ownership 
of livestock, is an integral part of smallholder farmers’ 
production systems. Livestock is considered as an asset 
that could be used either in the production process or 
be exchanged for cash to purchase agricultural produc-
tion inputs i.e., improved seed, fertilizer, herbicide, etc. 
whenever the need arises. The area was characterized 
as a subsistence farming system in which all the farm 
operations such as land preparation, planting, and trash-
ing were performed by animals. Also, livestock provides 
manure and draft power for farm operations and serves 
as precautionary savings given imperfect financial mar-
kets. Further, households with a larger number of live-
stock units have more liquid resources available to them 
for investing in new agricultural technologies. In turn, 
crop production is important to get feed for animals. 
Crop residue especially pulse residue is an important and 
expensive source of feed for farmers in the study area. 
Farmers were interested in adopting improved varieties 
with higher biomass yields to supplement their animal 
feed. After grain yield, biomass yield is the most critical 
parameter for farmers when selecting varieties. Previous 

research has shown that improved faba bean varieties 
outperform local landraces in terms of biomass yield 
(see for example Kassa et  al. 2020). A higher degree of 
diversification i.e., an average crop-livestock diversifi-
cation index of 0.57 was observed in the area (Mekuria 
and Mekonnen 2018). Further previous studies pointed 
out that households who practice crop-livestock systems 
have improved 50% of productivity and farm income in 
the highlands of Ethiopia compared to smallholders that 
only raise crops (Liniger et  al. 2011). Barley, faba bean, 
field pea, wheat, vegetables, potatoes, lentil, linseed, and 
oats were the main crops grown, while poultry, dairy 
farming, sheep and goat rearing, and beef fattening were 
identified as the major sources of livelihoods from the 
livestock sector. In general, crop-livestock integration 
contributes to livelihoods, household food security, and 
biodiversity conservation.

Access to market information does not influence 
the choice to adopt but accessed household heads allo-
cate more land to improved cultivars. Access to market 
information is positively related to the adoption level 
of improved faba bean cultivars, suggesting that hav-
ing information on agricultural inputs and output mar-
ket price enhances a household’s ability or interest in 
adopting new agricultural technologies. This is because 
the faba bean was the only cash crop for smallholder 
farmers in the highland areas, and better market prices 
for improved cultivars highly attracted farmers to use 
improved cultivars to improve production and produc-
tivity. Hence, having access to market information i.e., on 
when, where, and which quantities to supply, and at what 
prices lead to better agricultural terms of trade in favor 
of the farmers which ultimately should increase the pur-
chasing power of farmers to procure improved faba bean 
seed. Many poor communities lack not only access to the 
means of increased production, but also lack outlets for 
that increased production. Without external markets able 
to absorb increased production, excess crops flood the 
local market and drive down prices. The result showed 
that over 73% of the respondents have access to market 
information. Neighbor farmers, local traders, and own 
assessments directly at the marketplace are the major 
sources of market information for smallholder farmers in 
the study area. This result was found consistent with the 
findings of Kiiza et al. (2011), who reported that access to 
market information has a positive and significant impact 
on the level of output prices received and the intensity of 
adoption of improved maize. Gezimu et  al. (2019) also 
reported that market information is positively and signif-
icantly associated with both the decision and intensity of 
adoption of improved maize varieties.
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Conclusion and Recommendations
The improved seed is one of the most important sources 
of innovation, particularly in resource-constrained small 
farm environments. Increasing the quality of seeds 
can increase the yield potential of the crop many times 
over. Thus, it is one of the most economical and efficient 
inputs for agricultural development. The responses of 
all other inputs depend to a large extent upon the qual-
ity of seeds used. Accordingly, the findings of the study 
pointed out that the adoption rate of improved faba bean 
seed at the household level was low, i.e., 23%. This implies 
that the majority of rural households depended on their 
local landraces. The estimated Double-hurdle economet-
ric model result revealed that farmers with smaller fam-
ily size, farmers who had awareness about the existing 
improved faba bean varieties and closer contact with the 
extension system is more likely to adopt new technology. 
Similarly, farmers with larger livestock holding and hav-
ing access to input and output market price information 
are positively related to the proportion of the area of land 
devoted to improved faba bean varieties.

In the end, the results of this study suggested that 
development policies and program interventions can be 
important for improving and strengthening the agricul-
tural extension service. The result underscores the need 
for research and extension programs to be sensitive to 
the needs of farmers when developing and disseminat-
ing technologies that are relevant to their agroecology. At 
the same time, the availability of improved seed proved 
to be a major constraint for adoption, a fact that calls 
for improvements in improved seed delivery systems to 
effectively cope with the demands of small farmers.
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