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Abstract
Barley is one of Ethiopia's most important cereal crops, ranking fifth in total ce-
real production, after maize, wheat, teff, and sorghum. Based on its intended use, 
it is divided into two types: food barley and malt barley. This study investigated 
the factors that affect farmers' decisions to adopt malt barley technology. The 
research was conducted in eight major malt barley-growing districts in the cen-
tral highlands of Ethiopia. Data were collected from both primary and secondary 
sources. A structured questionnaire was used to obtain quantitative data from 
400 sample farmers. Key informant interviews and focus group discussions were 
conducted to triangulate and substantiate the quantitative data. Secondary data 
were also used to supplement the primary data. The data were analyzed using 
descriptive statistics and econometric models. A logistic regression model was 
employed to analyze quantitative data. The findings revealed that educational 
level of the household head, family size of the household, access to input, experi-
ence, and access to demanded variety all have a positive and significant impact 
on malt barley technology adoption. However, the age of the household head, 
income from off-farm activities, and distance to the market have a negative and 
significant impact on farmers' decisions to use malt barley technology. Up to 
2021, about 30 malt barley varieties were released or registered by the Ministry 
of Agriculture for production nationwide, while only six to seven varieties were 
adopted by the sampled farmer households. As a result, we concluded that strong 
government support and clear policy direction are required to encourage farmers 
and other stakeholders to invest more to enhance adoption of improved varieties 
across malt barley growing areas.
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1   |   INTRODUCTION

Barley (Hordeum vulgare L.) is the world's fourth most 
important cereal crop, after maize, wheat, and rice, with 
estimated area coverage, production, and productivity of 
48.94 million hectares, 145.62 million tons, and 2.98 tons/
ha respectively (FAOSTAT,  2023). European Union, the 
Russian Federation, Australia, Ukraine, and Canada were 
the world's top five barley producers in 2021/22 with av-
erage area coverage, production, and yield of 10.27, 7.8, 
5.5, 2.5, and 3 million hectares, 52.1, 18, 14.6, 9.4, and 
6.8 million tons, and 5.07, 2.3, 2.67, 3.82, and 2.28 tons/ha, 
respectively. During the same period, Morocco, Ethiopia, 
Algeria, Tunisia, and South Africa were the five largest 
barley producers in the African continent, with estimated 
area coverage, production, and grain yield of 1.5, 0.96, 
0.53, 0.51, and 0.1 million hectare, 2.8, 2.4, 0.56, 0.43, and 
0.33 million tons and 1.87, 2.45, 1.06, 0.84, and 3.5 tons/ha, 
respectively (FAOSTAT, 2023).

In the 2020/21 main cropping season, barley was 
grown by more than 3.7 million smallholder household 
heads in most highland areas of Ethiopian for multi-
ple purposes (food, feed, beverage, and roof thatching). 
During the same cropping season, Oromia and Amhara 
regions contributed about 81.2% and 83.8% of the over-
all barley production and area coverage of the country 
(Central Statistical Agency [CSA],  2021). According to 
the FAO (2023) estimate, from 2019 to 2021 the average 
per capita food use of barley in Ethiopia was 16.8 kg/
year which was the second in the world next to Morocco 
(19.6 kg/year). In Ethiopia, barley is mostly classified 
into food and malt types based on its uses. The country's 
Central Statistics Agency reports area coverage and pro-
duction of food and malt barley together. As a result, the 
exact area allocation and quantity produced for food and 
malt barley are unknown. However, Alemu et al.  (2014) 
and Lakew et al. (2016) estimated 85%–90% of annual bar-
ley production area in Ethiopia used for food barley, with 
the remaining 10%–15% (about 100,000–150,000 ha) being 
used for malt barley cultivation.

Malt barley breeding in Ethiopia began in the early 
1960s with the introduction of malt barley germplasm 
from other countries (Fekadu et al., 1996). From 1964 to 
1992, more than 900 malt barley genotypes were evalu-
ated for adaptation, disease resistance, and other import-
ant agronomic traits. Of the total introduction, about 10% 
were from the USA through FAO, 17% from Kenya, and 
the remaining 73% from European countries (Fekadu 
et al., 1996). Research on malt barley has been continued, 
with the main goal of improving domestic malt barley 
production by developing and deploying appropriate malt 
barley technologies to save foreign exchange from malt 
imports. From the beginning of the barley improvement 

program in the 1960s until 2021, about 30 malt barley va-
rieties were released/registered for production in Ethiopia 
(Ministry of Agriculture,  2021). Most of these varieties 
including Holker (the oldest variety) are being produced 
at different scales across Ethiopia's potential malt barley-
growing areas. While a lot of malt barley varieties were 
released and the amount of grain produce increased from 
time to time, there was a mismatch of malt barley grain 
and malt demand and supply. According to New Business 
Ethiopia (2017), in 2017, Ethiopian breweries used about 
118,000 tons of malt per year, whereas local malt produc-
tion was 52,000 tons, accounting for approximately 45% of 
the domestic demand. As a result, the country was forced 
to spend hard currency on malt imports to meet brewer-
ies' demand. This scenario has changed as the country be-
comes self-sufficient in malt barley production and malt 
supply.

Generation of new technology and deployment of new 
technologies and innovations are necessary for agricultural 
development, particularly in an agrarian economy such as 
Ethiopia. Despite the release of several malt barley variet-
ies in Ethiopia over the last four decades, farmers' access 
to improved barley varieties and certified seeds has been 
limited (Alemu & Bishaw, 2019; CSA, 2021). Among other 
problems, the inability to obtain the required improved 
variety and quality seeds at the right place and at the right 
time, along with a weak promotion system, account for the 
limited usage of improved barley technologies and inno-
vations, which contributes to low agricultural production. 
The average adoption rate of improved barley varieties 
accounted for 41.4% in Oromia, Amhara, and Southern 
Ethiopia Regional States. This adoption rate can be taken 
as the national average, since the three regions account 
for more than 90% of barley production in the country. 
The Oromia region had the highest proportion of adopt-
ers (71%), followed by Southern Ethiopia (27.4%) and 
Amhara (17.1%) regions (Yigezu, 2015). As indicated in 
the CSA (2021) report, however, only 6% of the barley pro-
ducing areas was covered by certified seeds of improved 
varieties during the 2020/21 main cropping season.

Since malt barley has become a commercial crop in 
Ethiopia, various value chain actors (farmers, farmers' 
cooperatives, grain traders, maltsters, and breweries) 
are involved from production to utilization of the crop. 
Therefore, the variety development and registration of the 
crop must consider the quality and other requirements 
of these actors. Accordingly, farmers adopt malt barley 
technology that meets their family's food, feed, and cash 
demand. Among the various factors that determine malt 
barley varietal adoption the social, economic, and institu-
tional factors can be taken as the main variables. Similarly, 
recent studies have investigated the determinant factors 
of malt barley and other crops adoption in Ethiopia and 
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other countries. Several authors pointed out the major 
factors that affect farmers' decision to adopt barley and 
other crops technology: barley (Abate & Abebe,  2022; 
Alemu & Bishaw, 2019; Kebede & Tadesse, 2015; Milkias 
& Muleta, 2021; Shate et al., 2021; Tigabie et al., 2013; Tufa 
& Tefera, 2016; Yigezu et al., 2015); wheat (Abera, 2008; 
Alemu,  2014; Siyum et  al.,  2022; Tekeste et  al.,  2023); 
rice (Hagos & Zemedu, 2015; Rahman et al., 2022); pearl 
millet (Okeke-Agulu & Onogwu,  2014); maize (Danso-
Abbeam et al., 2017; Milkias & Abdulahi, 2018); and sor-
ghum (Muhammed & Ibrahim, 2020). This research was 
proposed to fill a knowledge gap in the study target areas 
by focusing on the determinants of farmers' malt barley 
variety adoption decisions.

2   |   MATERIALS AND METHODS

2.1  |  Description of the study area

The adoption study was conducted in eight major barley-
growing districts of the central highlands of Ethiopia dur-
ing the year 2021. The survey districts were Dagem and 
Basona Worana from North Shewa zone, Ejere and Dendi 
from West Shewa zone, Digulunatijo and Limunabilbilo 
from Arsi zone, and Kofele and Shashemene from West 
Arsi zone. In total, eight districts were surveyed, one from 
Amhara and seven from Oromia Regional States (Table 1 
and Figure 1).

2.2  |  Sampling techniques and 
sample size

For this study, a representative sample of farm households 
from eight districts was chosen using a multistage sam-
pling technique as depicted in Table 2. First, using official 

data of the Central Statistical Agency, five zones with the 
highest barley production were selected from the Oromia 
and Amhara regional states in central Ethiopia. The five 
selected zonal administrations provided 35.6% and 40.6% 
of the nation's total barley area coverage and produc-
tion in the main cropping season of 2020/21, respectively 
(CSA,  2021). Second, eight districts were chosen from 
West Shewa, Arsi, West Arsi, and North Shewa zones (two 
districts from each). Third, two kebeles (lowest adminis-
trative units in Ethiopia) were selected from each district 
by agricultural experts, and finally, participant household 
heads were chosen at random from the kebele list. The 
total sample size was calculated using Yamane's  (1967) 
formula.

where n is the sample size, N is the population size, and e is 
error tolerance (5% for this study). The overall sample size 
(400) was determined using the above formula from the 
total number of barley-growing farmer household heads in 
the study areas.

2.3  |  Method of data collection

Primary data on malt barley variety adoption at the 
household level were collected using a pre-tested struc-
tured questionnaire using tablet-based technology called 
Computer Assisted Personal Interview (CAPI) device 
equipped with CSPro 7.5 (Census and Survey Processing 
System) software. The data were verified through key 
informant interviews (KII) and focus group discussions 
(FGD) with agricultural experts, cooperative representa-
tives, and development agents at the kebele level. The 
questionnaire included demographic information, land 

(1)n =
N

[

1 +N
(

e2
)]

T A B L E  1   Geographical location and weather data of the districts.

Districts

Location

Annual rainfall (mm) Temp. (°C)Altitude (masl) Latitude (N) Longitude (E)

Degem (NS) 1500–3541 9°50′ 38°37′ 900–1400 15–22

Ejere (WS) 2055–3935 9°2′45″ 38°24′4″ 1050 20

Dendi (WS) 2135–3284 8°55′ 38°10′ 800–2500 16–26

Basoworana (NS) 500–3200 9°49′60″ 39°19′60″ 950–1200 10–22

Digelunatijo (AR) 2400–2800 7°46′ 39°15′ 1200 10–15

Limunabilbilo (AR) 2500–4245 7°43′18″ 39°17′51″ 1000–1200 13

Kofele (WAR) 2685 7°4′51″ 38°47′15″ 1300–1500 5–20

Shashemene (WAR) 1950 7°12′4″ 38°35′43″ 1485 14.5

Abbreviations: AR, Arsi; NS, North Shewa; WAR, West Arsi; WS, West Shewa.
Source: Agricultural Office of each district (2021).
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use, crop production, knowledge of improved varieties, 
livestock ownership, income sources, access to inputs, 
and distance to markets. Secondary data were also col-
lected from many sources (internet, publications, reports 
from district and zonal agricultural offices, Ministry of 
Agriculture, Ministry of Trade and Regional Integration, 
Ministry of Industry, maltsters, breweries, agricultural re-
search centers, and seed enterprises).

This study was conducted using a cross-sectional re-
search design. The information was collected from both 
primary and secondary sources. To properly collect con-
sistent data using questionnaires, enumerators who are 

experienced with CAPI-based data collection and familiar 
with the culture and practice of the society were recruited; 
thereafter, orientation and briefings were given to them. 
Qualitative data from KIIs and FGDs were used to trian-
gulate and substantiate the quantitative data by using a 
checklist.

2.4  |  Data analysis

Quantitative and qualitative data collected via question-
naires were coded, cleaned, and statistically analyzed 

F I G U R E  1   Map of the study areas for malt barley in Ethiopia.

Districts

Number of farmer household heads

Male Female Total Sample size

Degem 21,249 (88.8%) 2680 (11.2%) 23,929 53

Ejere 12,689 (87%) 1891 (13%) 14,580 33

Dendi 16,261 (84.5%) 2972 (15.5%) 19,233 43

Basoworana 20,168 (71.3%) 8133 (28.7%) 28,301 63

Digelunatijo 15,320 (84%) 2911 (16%) 18,231 41

Limunabilbilo 19,154 (85.3%) 3290 (14.7%) 22,444 50

Kofele 17,015 (80%) 4248 (20%) 21,263 48

Shashemene 21,600 (70%) 9200 (30%) 30,800 69

Total 178,781 400

Note: Numbers in parentheses indicate percentage share of gender.
Source: District Office of Agriculture (2021) and own survey data (2021).

T A B L E  2   Distribution of sample 
farmers in malt barley study districts.
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      |  5 of 11HAILE et al.

using STATA version 14 software. For data analysis, de-
scriptive statistics and econometric models were used. 
Descriptive statistics such as frequency, percentage, 
mean, and standard deviation were utilized; additionally, 
for discrete and continuous variables, the chi-square and 
t-test were used. The logit model was applied to analyze 
the determinant factors of malt barley varietal adoption in 
farmer households. The model significantly contributed 
to estimating the association of independent and depend-
ent variables. The binary logit model is recommended by 
Gujarati et al. (2004), because it provides reliable findings 
for discrete choice estimation as well as analyzing the fac-
tors influencing the adoption of improved technology and 
predicting the possibility of adoption between adopters 
and non-adopters.

where Pi is a binary dependent variable (1 for technology 
adopters, 0 for non-adopters), Xi is the ith value of the inde-
pendent variable, βi is the number of parameters to be esti-
mated, ei is the “error” variability of the dependent variable 
that is not explained by the independent variable term, and 
n is the number of independent variables.

3   |   RESULTS AND DISCUSSION

Both descriptive and econometric methods were used to 
analyze the data. Descriptive statistics were used to de-
scribe the demographic and socioeconomic characteris-
tics of the sample malt barley producers and malt barley 
varietal adoption. Econometric analysis was also used 
to investigate the determinants influencing malt barley 
technology adoption in the central highlands of Ethiopia. 
Before assessing the model results, the multi-collinearity 
issue was investigated. There was no multi-collinearity 
among the explanatory variables because the mean of 
variance inflation factor (VIF) = 1.33 (Table 3). According 
to Yamane (1967), if a variable's VIF is larger than 10, it 
is said to be extremely collinear and multi-collinearity is 
a concern; if the values are close to one, we can infer that 
multi-collinearity is not a problem. The VIF was calcu-
lated based on the formula developed by Tobin (1955):

where Xj is the jth quantitative explanatory variable re-
gressed on the other quantitative explanatory variables. Rj2 

(2)Logit
(

Pi
)

= �0 + �1X1i + �2X2i+…….. + �nXni + ei

(3)VIF
(

Xj
)

=

1
[

1 − Rj2
]

Variable Description Value
Expected 
sign

Dependent

Adoption of MB 
variety

MB variety used by HHH 1 = Adopter 0 = None

Independent

Sex Sex of the household head 0 = F, 1 = M −/+ve

Age Age of the household head Years −/+ve

Education Educational level 1 = Lit 0 = Illit +ve

Family size Family members of the house Number +ve

Livestock 
owned

Number of livestock in TLU Number +ve

Farm income Income (Birr) from farm products Number +ve

Off-farm 
income

Income (Birr) from off-farm Number −ve

Farm size Farm size in hectare Number +ve

Input access Accessibility of agricultural inputs 1 = Yes 0 = No +ve

Experience Experience of HHH in MB prod. Years +ve

Oxen 
ownership

Availability of oxen for plowing 1 = Yes 0 = No +ve

Demanded 
variety

Access to the demanded MB 
variety

1 = Yes 0 = No +ve

Market distance Walking distance to the market Minutes −ve

Abbreviations: F, female; HHH, household head; Illit, illiterate; Lit, literate; M, male; MB, malt barley.

T A B L E  3   Variables, values, and 
expected signs.
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is the coefficient of determination when the variable Xj re-
gressed on the remaining explanatory variables.

3.1  |  Results of the descriptive statistics

The variables in this section are denoted by descriptive 
statistics such as frequency, percentage, mean, and stand-
ard deviation. Furthermore, chi-square and t-tests were 
used to evaluate the relationship between categorical and 
continuous variables for malt barley varietal adoption.

3.1.1  |  Demographic and socioeconomic 
characteristics of the respondents

The summary of the descriptive statistics of continuous 
and categorical variables employed in this study, respec-
tively, presented in Tables  5 and 6. The average age of 
a farmer household head was 40.38 years, whereas the 
mean age of adopters and non-adopters was 39.96 and 
43 years, respectively. This finding implies that malt bar-
ley technology adopters are younger than non-adopters in 
Ethiopia's central highlands. One of the key continuous 
variables that describe farmer households is family size. 
The average household size in this study was 6.47, with 
adopters having a mean value of 6.55 and non-adopters 
having a mean value of 5.98, indicating that malt barley 
technology adopters had larger family sizes.

Farm animals provide money, food, draught power, 
farmyard manure, and transportation in the study areas, 
as they do elsewhere in the country. The number of farm 
animals owned by household heads was calculated using 
a tropical livestock unit (TLU). The average number of 
farm animals owned by household heads in the sample 

was 7.22 TLU, with mean values of 7.34 and 6.43 TLU 
for adopters and non-adopters, respectively (Table  5). 
Households with higher TLU are more likely to adopt 
malt barley technology.

Adopters generated 45,721 ETB (Ethiopian Birr; 1 ETB 
was equivalent to 0.0239 USD at the time of the survey) on 
average from their farm in the study year, which was much 
more than non-adopters (27,814 ETB); however, income gen-
erated from off-farm activities by non-adopters (41,689 ETB) 
was about four times greater than that of adopters (10,122 
ETB). In terms of farm size, there was no statistically signif-
icant difference between adopters and non-adopters. Non-
adopters travel for an average of 200 min to find a nearby 
market, whereas adopters walk for only 88 min (Table 4).

Table  5 presented that the level of education of the 
sampled household heads varied. Of the respondents, 
80.5% were literate. Literacy level for adopters was higher 
(74%) than that for non-adopters (6.5%), indicating that 
educated household heads are more interested in adopt-
ing malt barley technology than non-adopters. Similarly, 
adopters (67.5%) had more access to agricultural inputs 
than non-adopters (3.75%). Respondents varied in their 
malt barley production experience (low <5 years; medium 
5 to 10 years; high >10 years). About 71% of adopters had 
medium to high levels of experience with malt barley pro-
duction, whereas only 6.25% of non-adopters had medium 
to high-level experience. Farmers with extensive experi-
ence were interested in adopting malt barley technology. 
From the total number of farmer household heads who 
participated in the study, 77.75% owned oxen for their 
malt barley farming activities. Among them, only 8.25% 
were non-adopters, whereas 69.5% were adopters. Farmers 
were also asked whether they had access to improved malt 
barley varieties based on their demand. Sixty-six percent 
of the participants said yes, while 34% said no. Adopters 

T A B L E  4   Socioeconomic characteristics of respondents for continuous variables.

Variables

Adopters Non-adopters Total

t-ValueMean Std Mean Std Mean Std

Age (year) 39.96 11.85 43 9.95 40.38 11.64 1.82**

Family size 6.55 3.38 5.98 2.05 6.47 3.23 −1.23**

TLU 7.34 3.73 6.43 1.95 7.22 3.55 −1.79NS

Farm income (ETB) 45,721 57,806 27,814 19,261 43,214 54,428 −2.3NS

Off-farm income (ETB) 10,122 24,648 41,689 59,970 14,541 73,738 6.86**

Farm size (ha) 1.56 0.94 1.52 0.59 1.55 0.9 −0.27NS

Distance (min) 87.8 120.3 199.8 102.1 103.5 124.1 6.59**

Abbreviations: NS, non-significant; Std, standard deviation.
**Significant at 5% level.
Source: Own survey data (2021).
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      |  7 of 11HAILE et al.

had greater access to the demanded malt barley varieties 
(63%) than non-adopters (3%).

3.1.2  |  Number of respondents adopted malt 
barley varieties

From the total sampled household heads, 86% (344) used 
malt barley technology while 14% (56) did not adopt it, indi-
cating that the majority of farmers adopted the technology 
during the study year (Table 6). Moreover, among adopters 
male household heads accounted for 72.25% of the total 
adoption whereas only 13.75% of the overall adopters were 
female household heads, indicating a low level of malt bar-
ley technology adoption by female household heads.

Participant household heads obtained malt barley va-
rieties from both formal and informal sources. Farmers' 
cooperatives, seed enterprises, agricultural offices of each 

district, agricultural research centers, and maltsters were 
mentioned as formal variety suppliers. Malt barley variet-
ies were also sourced informally from other farmers, rel-
atives, and local markets. Traveler (57.27%), IBON-174/03 
(24.13%), Holker (12.21%), HB-1963 (2.62%), Fatima 
(1.74%), and others (2.03%) were malt barley varieties 
grown by farmers who adopted the technology. The fre-
quency of varietal distribution varied across districts and 
households; for instance, Traveler was grown by sam-
ple farmers in all study districts except Basonaworana. 
Figure 2 illustrates the frequency and percentage share of 
malt barley varieties.

T A B L E  5   Distribution of households based on categorical variables.

Variables Category

Adopters Non-adopters Total

χ2-valueNo. % No. % No. %

Sex Male 289 72.25 48 12 337 84.25 0.11NS

Female 55 13.75 8 2 63 15.75

Education Literate 296 74 26 6.5 322 80.5 48.16***

Illiterate 48 12 30 7.5 78 19.5

Access to input Yes 270 67.5 15 3.75 285 71.25 62.85**

No 74 18.5 41 10.25 115 28.75

Experience Low 59 14.5 31 7.75 90 22.5 48.31***

Medium 144 36 22 5.5 166 41.5

High 141 35.25 3 0.75 144 36

Access to oxen Yes 278 69.5 33 8.25 311 77.75 13.33**

No 66 16.5 23 5.75 89 22.25

Access to demanded variety Yes 252 63 12 3 264 66 57.65*

No 92 23 44 11 136 34

Abbreviation: NS, non-significant.
*Significant at 10%, **significant at 5%, ***significant at 1%.
Source: Own survey data (2021).

T A B L E  6   Number and gender disparities in malt barley variety 
adoption.

Sex

Adopters Non-adopters Total

No. % No. % No. %

Male 289 72.25 48 12 337 84.25

Female 55 13.75 8 2 63 15.75

Total 344 86 56 14 400 100

Source: Own survey data (2021).

F I G U R E  2   Malt barley varieties used by sample farmers.
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3.2  |  Econometric model analysis

This section presents the findings of an empirical inves-
tigation into the factors influencing farmers' decisions to 
adopt malt barley technology in Ethiopia's central high-
lands. Using the hypothesized explanatory variables listed 
in Table 7, the logit model was used to predict the prob-
ability of malt barley technology adoption. Five of the 13 
explanatory variables included in the econometric model 
had a positive and significant influence on the adoption 
of malt barley technology. The results of the logit model 
analysis of the 400 observation are presented in Table 7. 
The quality of fit of the model shows acceptable pseudo-
R2 of 0.5164 and significant at 1% (P=0.000) level indicat-
ing that the model fit the data well, suggesting that 51.64% 
of the variability of adoption of malt barley varieties can 
be explained by sets of variables selected from the binary 
logit regression model. Education, family size, input avail-
ability, experience of malt barley production, and access 
to demanded malt barley varieties are among these vari-
ables. On the other hand, the age of the household head, 
off-farm income, and market distance all had a negative 
and significant impact on the adoption of malt barley 
technology.

In this study, the age of the household head was 
shown to be the opposite of experience, which influenced 
the adoption of malt barley technology negatively. The 

result of the marginal effect (Table  7) showed that a 1-
year increase in the age of the household head reduced 
the probability of farmers' decision to adopt malt barley 
technology by 0.13%. According to the study, younger 
farmer household heads adopted malt barley technology 
than non-adopters because they can easily search for and 
find current crop market prices using various information 
technology devices; and able to compare with other crops. 
Similar results were found that age has a negative impact 
on farmers' adoption of barley (Tufa & Tefera, 2016) and 
highland maize (Milkias & Abdulahi, 2018) technologies.

The educational level of household heads influences 
the adoption of malt barley technology in a positive and 
significant way. Table  6 presented the educational level 
of the sampled household heads varied, and 80.5% of the 
total respondents were literate. Literate household heads 
were more interested than illiterate ones in adopting malt 
barley technology. One more year of schooling for the 
household head increased the probability of adopting malt 
barley technology by 5.27% on average (Table  7). Based 
on the findings of the study, education improved farmer 
household heads' awareness of the benefits of adopting 
malt barley technology. Tigabie et al. (2013) and Kebede 
and Tadesse (2015) found similar results in studies of malt 
barley technology adoption.

The study found that household size influenced the 
adoption of malt barley technology at a 5% significant level. 

Explanatory variable Coefficient SE
Marginal effect 
(dy/dx)

Sex −0.0674275 0.6019097 −0.0017435

Age −0.0490725* 0.0261934 −0.0012967

Education 1.304294** 0.4720762 0.0526974

Family size 0.3011803** 0.1173849 0.0079586

TLU −0.1272012 0.0979165 −0.0033612

Farm income 5.93e-06 6.65e-06 1.57e-07

Off-farm income −0.0000241*** 6.86e-06 −6.36e-07

Farm size −0.0819715 0.3370735 −0.0021661

Access to input 1.510796*** 0.4412833 0.0579596

Experience 1.300674*** 0.3342407 0.0343698

Access to oxen 0.8056001 0.5061886 0.0268339

Access to demanded varieties 1.773033*** 0.5003783 0.0675009

Distance −0.0034465** 0.0015552 −0.0000911

Constant −1.536633 1.232271

No. of observations 400

Pseudo R2 0.5167

LR χ2 (13) 167.4***

Log likelihood −78.284596

*Significant at 10%, **significant at 5%, ***significant at 1%.
Source: Own survey data (2021).

T A B L E  7   Farmers' malt barley 
varietal adoption logit results.
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The marginal effect results showed that a one-person in-
crease in household size enhanced the likelihood of adopt-
ing malt barley technology by 0.80% (Table 7). According 
to the findings of this research, having a larger family size 
is associated with receiving a larger labor grant, allowing 
a household to produce labor-intensive malt barley grain/
seed and raising the family's standard of living. Hagos and 
Zemedu (2015) presented similar results for rice technol-
ogy adoption.

According to the marginal effect result (Table 7), the 
probability of malt barley technology adoption is lowered 
by 636% for every unit of income obtained from sources 
other than the farm. The findings of this research showed 
that off-farm income-generating activities such as small-
scale trading and off-farm employment might take most 
of the household's time than cultivating the crop which af-
fected the adoption of malt barley technology. Contrary to 
this result, Milkias and Muleta (2021) reported that farm-
ers who participated in off-farm activities adopted barley 
technology positively and significantly.

In this study, access to agricultural inputs by the sur-
veyed household heads positively and significantly af-
fected the adoption of malt barley technology. According 
to the responses of farmers who participated in this sur-
vey, certified seed, chemical fertilizers, herbicides, and 
other pesticides are among the agricultural inputs fre-
quently required to increase malt barley production and 
productivity. Based on the marginal effect result (Table 7), 
a one-unit increase in agricultural input accessibility im-
proved malt barley technology adoption by 5.80%. As a re-
sult, farmers' adoption of malt barley technology can be 
accompanied by an affordable and timely supply of agri-
cultural inputs.

One of the explanatory variables that positively and sig-
nificantly affect the adoption of malt barley technology is 
the household head's experience in the production of malt 
barley. According to the findings of this study, 1 year of ex-
perience in malt barley cultivation increased the adoption 
of improved malt barley varieties by 3.44%. Experienced 
farmers are more likely to adopt improved malt barley 
varieties because they can compare differences in yield 
and quality obtained using improved varieties and others. 
Milkias and Muleta  (2021) found a positive and signifi-
cant effect of experience on barley technology adoption. 
Similarly, Shate et al. (2021) and Abate and Abebe (2022) 
indicated a positive contribution of experience to the tech-
nical efficiency improvement of malt barley production 
which leads to a positive impact on adoption of malt bar-
ley technology.

Farmers who participated in the survey were also 
asked if they had access to improved malt barley varieties 
based on their demand; this was one of the independent 
variables that positively and significantly affected the 

adoption of improved malt barley varieties at a 1% sig-
nificant level in this study. The results revealed that the 
adoption of malt barley technology increased by 6.75% 
for every unit supply of demanded malt barley variety. 
This result suggests that farmers who received varieties 
of malt barley in response to their demand were more 
likely to adopt the technology. The findings of Kebede 
and Tadesse (2015) also showed that the probability of 
adoption and use of malt barley technology tends to in-
crease with an increase in access to improved varieties 
of the crop.

The distance traveled to the nearby market to sell com-
modities and buy agricultural inputs impacts the adoption 
of malt barley technology. In this study, the household 
head's travel distance to the market area has a negative 
and significant impact on the adoption of malt barley 
variety. The result of the marginal effect showed that va-
rietal adoption declined by 0.009% for every additional 
minute of walking time to the local market. Based on the 
results of this study, farmers who are located far from 
a local market are less likely to adopt malt barley tech-
nology. Similarly, negative impact of market distance for 
the adoption of crop technologies reported by Tufa and 
Tefera  (2016), Hagos and Zemedu  (2015), Okeke-Agulu 
and Onogwu (2014).

4   |   CONCLUSION AND 
RECOMMENDATION

Malt barley is evolving as a commercial crop in Ethiopia, 
and the farming community's acceptance of the crop is 
growing over time. The crop is cultivated by farmers in the 
highlands of Ethiopia not only as a cash crop (malt) but 
also as a source of food (grain) and livestock feed, and ma-
terial for roof thatching (straw). As a result, farmers in the 
study area grow the crop for several reasons. In addition, 
several actors are involved in the production, processing, 
and marketing of malt barley grain, malt, and beer. The 
business is also attracting huge investments from within 
and outside the country. Currently, malt barley produc-
tion is almost sufficient for domestic markets, and there 
is an opportunity to increase malt barley in terms of area 
and production and potential export. Therefore, strong 
government support and clear policy direction are neces-
sary to encourage farmers and other stakeholders to invest 
more along the malt barley value chain to boost the export 
market.

This study investigated the factors that influence farm-
ers' decisions to adopt malt barley technology in Ethiopia's 
central highlands. The educational status of the household 
head, family size of the household, access to inputs, mbar-
ley production experience, and access to the demanded 
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variety of a crop had a significant and positive influence 
on the adoption of malt barley technology. However, the 
age of the household head, income generated from off-
farm activities, and distance traveled to the nearest mar-
ket had a significant and negative impact on the adoption 
of malt barley technology. The authors have highlighted 
the following remarkable issues for improving malt bar-
ley demand and supply chain in general and malt barley 
varietal adoption in particular. These are as follows: (1) in-
stitutional support, such as providing farmers with train-
ing on improved malt barley varieties production, quality 
management, and marketing; supplying the necessary ag-
ricultural inputs, including desired malt barley varieties, 
on time and at reasonable prices; and organizing farmers 
for cluster farming to supply the required quantity of malt 
barley grain for the companies. (2) Policy assistance for 
malt barley producers, certified/legal dealers, and malt-
sters by minimizing the detrimental influence of brokers 
on the malt barley value chain. This study was limited due 
to budget restrictions and security concerns at the time of 
data collection. Thus, to have a clear view on the overall 
malt barley varietal adoption in the country, the authors 
recommend further investigations in major growing areas.
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