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ABSTRACT 

 

Production of wheat by smallholder farmers in Ethiopia contributes a significant share to the agricultural production of 

the country. However, the actual productivity of the crop has been far below its potential. Varied levels of technology 

adoption are often observed among smallholder farmers producing the crop. For enhanced dissemination of 

technology packages and improving wheat productivity, it is vital to elucidate socio-economic factors that are behind 

disparity in technology adaption among smallholder farmers. Therefore, this study was conducted to analyse the socio-

economic, institutional, and other pertinent variables that determine the existing disparity observed among smallholder 

farmers in terms of adopting wheat production technology packages in Gurawa and Meta districts of eastern Ethiopia. 

The study utilized survey data collected from 124 randomly selected wheat households producing wheat. For this 

purpose, an ordered logit model was applied. The econometric results revealed that age of the household head, 

membership in cooperative institutions, and household annual income significantly and positively explained the 

disparity observed in adoption of wheat production technology packages. Conversely, gender of household head (sex), 

farming experiences, number of plots owned, and frequency of contacts with extension agents explained the disparity 

significantly, but negatively. It could be concluded that development practitioners, planners, and policy makers should 

give due considerations to the aforementioned socio-economic and institutional factors when designing dissemination 

of wheat production technology packages for adoption by farmers. 

 

Keywords: disparity in technology adoption, ordered logit, smallholder farmers, socio-economic factors, wheat 

technology package 
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INTRODUCTION 

 

More than 85% of the Ethiopian people depend on 

agriculture for their livelihood. The sector also 

contributes 38.8% to the Gross Domestic Product and 

takes a major share in export earnings where exports of 

coffee, oilseeds, khat (Mild stimulant crop, Chata edulis 

Forsk), leather and leather products, pulses, and flower 

alone contribute more than 70% (NBE, 2016).  

Ethiopia is among the countries endowed with 

diverse agro-ecology which is suitable for agricultural 

production. Moreover, the country has made remarkable 

efforts in increasing productivity of the sector through 

devising various policies and strategies (Bingxin et al., 

2011; Bachewe et al., 2015), mainly targeting to 

improve agricultural performance through adoption of 

improved agricultural technologies. However, despite 

these efforts, the sector’s productivity has remained low 

for several reasons, among which low level of 

agricultural technology adoption is one (Million, 2010; 

Spielman et al., 2010; Ortiz et al., 2013; Abebe et al. 

2013; Mengistu et al., 2016; Degefu et al., 2017). 

Prior empirical studies investigated determinants of 

adoption of crop technologies, wheat technology 

adoption inclusive, in terms of adopting a single 

technology component or package-based components. 

For instance, Hirpa et al. (2010) indicated that lack of 

improved varieties along with the other recommended 

technology packages is a bottleneck for enhancing potato 

production in Ethiopia. In a similar study, Rao and 

Debela (2016) concluded that the use of fertilizers for 

crop production remained low. Million (2014) showed 

that farmers applied both organic and inorganic 

fertilizers, but the use of inorganic fertilizers was low. 

Other studies also indicated that adoption of inorganic 

fertilizers such as DAP and Urea in crop production is 

governed by a number of factors including location, 

household socio-economic status, and institutional 

factors (Mengistu and Degefu, 2017; Degefu and 

Mengistu, 2017).  

Empirical studies on package-based crop technology 

adoption also revealed variations depending on areas of 

study, gender, age of the household head, access to 

irrigation, education status of the household head, farm 

size, distance to market, distance to FTC (Farmers’ 

Training Centers), cooperative membership, dependency 

ratio and annual income of the households significantly 

affected the adoption of crop technology packages 
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(Mengistu et al., 2016, Degefu et al., 2017). 

By and large, factors explaining adoption of crop 

technologies were found to be socio-economic and 

institutional factors (Mengistu et al., 2016, Degefu et 

al., 2017), technical knowledge (Legese et al., 2009; 

Mengistu and Bauer, 2011), and high costs (Endale, 

2011; Tufa et al., 2015). Though many crop technology 

adoption studies investigated the reason behind low level 

of adoption of agricultural technologies in general and 

crop technologies in particular (Shiferaw et al., 2014; 

Beshir, 2016; Biftu and Diriba, 2016; Kaleb, 2017), it 

is necessary to elicit concrete data through empirical 

studies in this regard. This is because the factors are not 

universal, but are rather context-specific and dynamic 

within the farming community through time in terms of 

socioeconomic and other variables (Ogada et al., 2014; 

Rao and Debela, 2016). 

Moreover, the reasons behind why some farmers are 

low adopters while others are medium and high adopters 

of the same technology package in wheat production 

under smallholder farmers’ context have not been 

adequately investigated. Moreover, in an attempt to 

address the policy variables that influence adoption of 

wheat technology packages, it is important to elucidate 

the factors that cause the disparity in adoption of wheat 

technology packages as low, medium, higher adopter’s 

category). Without singling out the adoption disparity 

factors, the effectiveness of policy actions to enhance 

productivity of the crop will remain low especially in 

terms of addressing the adoption level along with the 

speed of diffusion of technologies among smallholder 

farmers.  

It is, therefore, essential to investigate whether the 

socio-economic and institutional factors, along with other 

pertinent determinants govern the disparity observed 

among smallholder farmers in terms of adopting wheat 

technology packages, taking in to account the low, 

medium and high adopter categories in two districts of 

eastern Ethiopia.  

 

DATA AND METHODS 

 

Description of the Study Area 

The study was conducted in two districts of eastern 

Hararghe zone in eastern Ethiopia, namely, Gurawa and 

Meta. These districts are known for high agricultural 

production potential. Major crops grown in the districts 

include staple crops (wheat, barley, tef, maize, sorghum, 

and Irish potato) as well as a cash crop such as coffee 

(Nigussie Dechassa et al., 2012).  

In terms of altitude, both districts have areas that 

range from low to high. Regarding elevation for example, 

the altitude of Gurawa ranges from 500 to 3230 meters 

above sea level. According to the Central Statistical 

Agency (CSA, 2013), an estimated projected total 

population for the year 2017 shows that the total 

populations of Gurawa and Meta district are 307464 and 

326035, respectively. In the study areas, livestock feed is 

among the major problem constraining agricultural 

production mainly due to shortage of as well as a result 

of the fact that crop residues are removed from farmlands 

immediately after harvest for use as firewood (Nigussie 

Dechassa et al., 2012).  

Wheat is an important cereal crop in eastern 

Hararghe zone, where Gurawa and Meta districts are 

located. The total area under wheat production in the 

zone is 18 289.94 ha (CSA, 2016). The zonal average 

productivity of the crop is 2.1 tons/ha, which is less than 

the national average yield of 2.5 tons/ha (CSA, 2015). 

The figure is by far less than the world average of 3.05 

tons/ha for the year 2014/15 (Statista, 2017), which 

implies a low level of adoption of wheat production 

technology packages in the area. 

 

Sampling Procedure 

The study utilized data collected through a cross-

sectional study design. A household survey questionnaire 

was administered to collect primary data from the 

smallholder farmers drawn from the aforementioned 

study districts. A multi-stage sampling technique was 

employed where the steps involved purposive selection 

of the two districts, followed by a random selection of 

two representative kebeles (kebele is the smallest 

administrative unit in Ethiopia) from each district making 

a total of four kebeles. As final respondents, a total of 

124 randomly selected household heads were taken from 

a population of wheat growing farmers in the selected 

kebeles.  

 

Data Sources and Methods of Data Collection 

Household socio-economic characteristics, farm 

characteristics, institutional factors, use of improved 

wheat production packages such as row planting, uses of 

improved varieties, inorganic fertilizers, pesticides , and 

primary data on other pertinent variables were collected 

using the structured questionnaire during the 2015/2016 

cropping season. Moreover, additional information on 

recommended inorganic fertilizer rates were collected 

from secondary sources in order to compute the fertilizer 

use intensity so as to drive adoption index as a proxy for 

the technology package adopter category. 

 

Specification of Econometric Model 

The nature of dependent variables is a directive for the 

selection of appropriate econometrics model. The 

dependent variable in this study is adopters’ category 

which is based on computed adoption index from various 

technology adoption proxies. Accordingly, low adopters, 

medium adopters, and high adopters were the three 

categories of adopters based on the index value 

categorization. The category bears three ordered values 

(0, 0.5 and 1) evaluated at the standard deviation from 

the mean as a cut-off points. Hence, observations with 

the value of “0” signify low adopter category, 0.5 signify 

medium adopter category, while those with the value of 

“1.0” signify high adopter category.  

The adoption indices for wheat technology package 

were initially computed from five technology 

components, including uses of row planting, pesticides 

application, use intensities of DAP, urea, and improved 

wheat varieties. Thus, values 0, 0.5 and 1.0 indicate the 

level of the adoption within the three values of the 

ordered logit model of the low, medium and higher 

adopter categories, respectively.  
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Ordered logit model is used to estimate relationships 

between an ordinal dependent variable and a set of 

predictor variables. By definition, an ordinal variable is a 

variable that is categorical and ordered. In ordered logit, 

an underlying score is estimated as a linear function of 

the predictor variables and a set of cut points 

(StataCorp, 2011; Long and Freese, 2014). The 

probability of observing outcome i corresponds to the 

probability that the estimated linear function, plus 

random error, is within the range of the cut points 

estimated for the outcome (Eq. 1). 
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Where, ju  is assumed to be logistically distributed in 

ordered logit and the coefficients of 𝛽 (𝛽1,𝛽2,, … , 𝛽𝑘,) 

along with the cut points k1, k2…, kk-1, where k is the 

number of possible outcomes. The value of k0 is defined 

as -∞, and kk as +∞ (Kosuke et al., 2007, StataCorp, 

2011). The coefficients and cut points are estimated 

using maximum likelihood and in the parameterization, 

no constant appears, because the effect is absorbed into 

the cut points. 

The estimates of ordered logit indicate the 

relationship between the predictor variables and the 

dependent variable, where the dependent variable is on 

the logit scale. Because of the fact that the coefficients of 

the estimates are in log-odds units, they are often difficult 

to interpret, so they are often converted into odds ratios 

(StataCorp, 2011). Based on theoretical justifications 

and prior literature, a number of predictor variables have 

been hypothesized to explain the disparities in adoption 

level of wheat technology package among wheat growing 

smallholders. 

 

Definition of Variables and Working Hypotheses 

The dependent variable was the index value of wheat 

technology packages in three categories of adopters. The 

categorization of the three categories of adopters was 

based on the mean and the standard deviation of the 

index value from the sample mean of the observations. 

Accordingly, the first category, i.e. the low adopter, was 

the observation having values of the index less than or 

equal to the difference between the mean and the 

standard deviation. Similarly, the second category, i.e. 

the medium or partial adopter categories were 

observations having value of the index between the 

difference in mean and standard deviation (i.e upper limit 

of low adopters), and the values of the sum of mean and 

standard deviation (i.e lower limit of high adopters). The 

third category of higher adoption was any observation 

having an index value of higher than or equal to the sum 

of mean and standard deviation.  

Moreover, in order to run the ordered logit model, 

the index values were censored to have three values 0, 

0.5 and 1.0 as per the aforementioned classifications of 

the adopter categories. Hence, the computation of the 

index category was a representation for low (less than or 

equals to 23%), medium (between 23% and 71%), and 

high (greater than or equals to 71%) category of wheat 

technology package in that order. It has to be noticed that 

the mean of the index was found to be 0.47 with a 

standard deviation of 0.24. Table 1 indicates lists of 

predictor variables hypothesized to affect ordered ranks 

of technology package adopters in wheat production.  

 

RESULTS AND DISCUSSION 

 

Descriptive Results  

On average, about 97% of the respondents were male-

headed low adopter households whereas about 3.0% were 

female-headed low adopter households. For medium and 

high adopters, about 93% and 87% were male headed 

and about 7.0% and 13% were female-headed households 

in the order listed here. Overall, about 91% were male-

headed households and the remaining 9.0% were female-

headed households (Table 2). These are indications that 

adopters category varied with gender, as most 

importantly, females play a key role in most agricultural 

systems. Hence, failure to consider this part of the 

farming population may result in a technology transfer 

bias.  

Results for the literacy variable showed that about 

58%, 59%, and 79% of the technology adopters were 

illiterate for low adopter, medium adopter, and high 

adopter categories in the order described here. In 

addition, for the pooled observation, the literacy status is 

about 69%. In general, the differences in literacy variable 

among the three categories of adopter was statistically 

significant (p < 0.05) with 2-value of 6.33 (Table 2). 

The results revealed that about 38% of the low 

adopter respondents had extension contacts on a monthly 

basis at most. On the other hand, 28% of this adopter’s 

category farmers had a weekly basis contacts and the 

same proportion had extension contacts on a fortnight 

basis, and about 3.0% had on a daily basis. In addition, 

the remaining 3.0% had no extension contact at all. 

Under medium adopters’ category, about 36%, 28%, and 

20% of the farmers had extension contacts on a monthly, 

weekly, and fortnightly basis, respectively (see Table 2 

for high adopter’s category). 

On average, about 59% of the high adopter 

households were members of cooperative institutions 

while cooperative membership was as low as 36% and 

21% for low adopter and medium adopter categories, 

respectively. Hence, membership a household in a 

cooperative resulted in a statistically significant 

difference (p < 0.01) among the three groups with χ2 

value of 12.17 (Table 2).  

The average age of sample household heads was 

36.52 years for low adopters, 37.03 years for medium 

adopters, and 40.31 years for high adopters. The average 

family size in the study areas was six for the low adopter 

category whilst it was seven for both medium and high 

adopter categories (Table 3). The results for the farming 

experience showed that high adopter category had 

experiences of about 20 years whereas the medium and 

low adopter categories had farming experiences of 19 

and 18 years, respectively. 

Average land holding is in general low in the study 



RAAE / Kebede et al., 2017: 20 (2) 22-29, doi: 10.15414/raae.2017.20.02.22-29 

  
25 

 
  

areas where it is only about 0.34, 0.34, and 0.43 ha for 

low, medium, and high adopters in the order mentioned 

here (Table 3). In addition, livestock ownership in Total 

Livestock Holding Units (TLU) was about 4.64, 4.37, 

and 3.91 on average for high, low, and medium adopter 

sample households in the order mentioned here.  

 

Table 1. Summary of the predictor variables in adopters’ category of wheat technology package adoption 

Variables Type of  

Variable 

Description of the variable Expected      

sign 

Dependent variable     

Index of technology converted into adopters’ category Ordinal Ordinal value representing low, 

medium and higher adopters 

category 

None 

Independent variables    

Sex of the HH head Dummy 1 if the head is male, 0 otherwise +/- 

Age Continuous Age of household head (in years) + 

Education of household head Dummy 0 if illiterate, 1 otherwise  + 

Family size Discrete Number of individuals in a 

household 

+/- 

Farming experience Continuous Household head’s farm experience 

in years 

+ 

Distance to market Continuous Distance from market in Km - 

Distance from FTC Continuous Distance from FTC in Km - 

Total land size  Continuous Total land size in ha + 

Number of plots  Discrete Number of plots owned  +/- 

Frequencies of extension contact Categorical Frequencies of extension contact: a 

value 0, 1, 2, 3, 4 and 5 for no 

contact, every day, every week, 

every fortnight, and every month, 

respectively 

+/- 

Membership in cooperatives Dummy 1= if member, 0 otherwise + 

Livestock ownership Continuous Livestock holding in tropical 

livestock units 

+ 

Dependency ratio Continuous The ratio of dependent members to 

active members 

- 

Annual income (Birr. ‘000’)  Continuous Annual income in ETB from crops, 

livestock, and off farm activities  

+ 

 

 

Table 2: Summary statistics of the sample households (categorical variables) (%) 

 

Variables 

Adopters category  

2-value  Low adopters Medium adopters High adopters Pooled 

n % n % n % n % 

Survey districts 

Gurawa 12 36.36 11 37.93 28 45.16 51 41.13 0.85 

Meta 21 63.64 18 62.07 34 54.84 73 58.87 

Sex of household head 

Female 1 3.03 2 6.90 8 12.90 11 8.87 2.78 

Male 32 96.97 27 93.10 54 87.10 113 91.13 

Education of household head 

Illiterate 14 42.42 12 41.38 13 20.97 39 31.45 6.33** 

Literate 19 57.58 17 58.62 49 79.03 85 68.55 

Frequencies of extension contact  

No contact 1 3.45 1 4.00 1 1.75 3 2.70 4.94 

Every day 1 3.45 3 12.00 3 5.26 7 6.31 

Every week 8 27.59 7 28.00 10 17.54 25 22.52 

Every fortnight 8 27.59 5 20.00 20 35.09 33 29.73 

Every month 11 37.93 9 36.00 23 40.35 43 38.74 

Membership to cooperative 

Non member 21 63.64 23 79.31 26 41.94 70 56.45 12.17*** 

Member 12 36.36 6 20.69 36 58.06 54 43.55 
*** and ** implies statistically significant at 1% & 5% levels, respectively 
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Table 3: Summary statistics of the sample households (continuous variables) (Mean & SD) 

 

Variables 

Wheat technology package adopters category 

Low adopters 

( n= 33) 

Medium adopters 

( n= 29) 

High adopters 

( n= 62) 

Pooled 

( n= 124) 

Age (years) 36.52 (9.2) 37.03 (8.1) 40.31 (10.3) 38.53 (9.7) 

Family size  5.94 (1.3) 6.69 (2.2) 6.81 (2.5) 6.55 (2.2) 

Farming experience (years) 17.77 (8.3) 18.66 (7.8) 19.56 (9.1) 18.87 (8.6) 

Distance to market (km) 4.20 (1.4) 3.16 (2.2) 3.44 (2.3) 3.58 (2.1) 

Distance from FTC (km) 1.54 (1.3) 1.21 (1.2) 2.03 (2.3) 1.71 (1.8) 

Total land size (ha) 0.34 (0.2) 0.34 (0.2) 0.43 (0.3) 0.39 (0.2) 

Number of plots 2.85 (1.1) 2.66 (0.8) 2.77 (1.2) 2.78 (1.1) 

Livestock ownership (TLU) 4.37 (3.4) 3.91 (2.7) 4.64 (3.3) 4.39 (3.2) 

Dependency ratio 1.28 (0.9) 1.34 (0.9) 1.26 (0.7) 1.29 (0.8) 

Annual income (000’ Birr) 12.28 (9.1) 13.25 (10.3) 18.97 (12.5) 15.85 (11.5) 
Figures in parenthesis indicate standard deviation; SD = Standard Deviation 

 

 

In terms of income, households in high adopter category 

earned a higher income (about 18,970 Birr per year), 

followed by those in medium adopters (about 13,250 Birr 

per year), and low adopters (about 12,280 Birr per year). 

Moreover, low adopters had their residences within a 

distance of about four kilometers from market centers 

whereas both the low and medium adopters had their 

residences with a distance of about less than four 

kilometers from the market center. 

 

Econometric Estimates of Disparity Factors in 

Smallholders’ Adoption Level 

The ordered logit model estimate result for factors behind 

the disparity of adoption of wheat technology package 

indicated a good fit at 1% level of significance (Table 4). 

In addition, the overall variance inflation factors (VIF) of 

all explanatory variables in the model was found to be 

less than 10, depicting that multicollinearity was not a 

severe problem in the estimate. The model output for the 

disparity factors indicated that among the variables 

hypothesized in the model, sex of the household head, 

age, number of plots owned, belonging to a cooperative 

as a member and annual income were found to 

significantly explain the disparity levels of technology 

adoption among wheat producing farmers.  

Sex of household head was found to be a 

significantly determining factor in the disparity of 

adopting wheat production technology packages 

observed among smallholder farmers. The result is 

statistically significant at 1% level of significance. 

According to the model estimate, keeping other factors 

constant, for males, the odds of being in a high adopter 

technology package category versus the combined 

medium and low adopter package are 0.05 times lower 

than that for females. Similarly, the odds of the combined 

categories of high and medium adopter’s category of the 

package adopters versus low adopters category is 0.05 

times lower for males compared to females, keeping 

other factors constant. This could be due to the fact that 

some of the technologies by their nature fit with a 

particular gender group under certain circumstances. This 

finding is consistent with that of Asfaw et al. (2012) and 

Degefu et al. (2017) who found that female headed 

households, in comparison with male headed households, 

were adopters of agricultural technologies.  

Age of household head was found to be a significant 

factor governing the disparity in adoption level of the 

technology package. The result for the estimate revealed 

that keeping other factors constant, as the age of the 

household heads increased by a year; the respective 

ordered log-odds of being in a higher adopter’s category 

also increased by about 1.13. In the same way, for a one-

year increase in the age, the odds of the combined high 

and medium adopter’s category versus low adopter’s 

category of the technology package level were about 1.13 

times greater, keeping the other predictor variables 

constant. The result is statistically significant at 5% level 

of significance. This could be associated with the fact 

that as the farmers are getting older, there could be a 

capitalization of information and knowledge about the 

technology packages. This finding is in line with that of 

Hagos (2016), Kaleb and Workneh (2016), and Degefu 

et al. (2017) who reported that age has a positive impact 

on technology adoption. 

A proxy for plot fragmentation, number of plots 

owned by the smallholders, was found to determine the 

disparity of adoption of technology package in wheat 

production. The model result showed that keeping other 

factors constant, for an increase in ownership of one 

more plot, the odds of high adopters category of the 

package versus the combined medium and low adopters 

of the package categories were 0.58 times lower. 

Likewise, for an increase in ownership of one more plot, 

the odds of the combined high and medium adopters of 

the technology package versus low adopters was 0.58 

times lower, when the other predictor variables were kept 

constant.  

Frequencies of contact of extension personnel of 

wheat producing farmers were found to negatively and 

significantly explain the disparity of smallholder farmer’s 

adoption of technology package for wheat production. 

The model result depicts that for wheat producing 

farmers who had contact with extension personnel every 

day, the odds of high adopter’s technology package 

category versus the combined medium and low adopters 

of the package were 0.12 times lower than for farmers 

who had no contact with extension personnel, keeping 

other factors constant. Similarly, the odds of the 

combined categories of high and medium adopter’s 

category of the package versus low adopters category is 
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0.12 times lower for farmers who had every day contact 

with extension personnel compared to those farmers who 

had no contact with extension personnel, given that the 

other variables in the model were  kept constant. For the 

other frequencies of contact of extension personnel with 

the farmers, other than every day contact frequency, 

however, under this study, there is no sufficient statistical 

evidence that explained the relationship. This could 

happen due to giving less emphasis to wheat technology 

package or overlooking wheat technology package (while 

particularly more attentions may have been given to other 

crop technology packages by the extension personnel in 

advising different categories of smallholder farmers in 

the study area.  

Membership in a cooperative, on the other hand, 

positively and significantly influenced the disparity of 

the smallholder farmers’ adoption of the wheat 

production technology packages. Accordingly, keeping 

other factors constant, being a member of a cooperative 

institution, as compared to being a non-member, the odds 

of high adopter’s technology package category versus the 

combined medium and low adopters of the package are 

2.47 times higher. Similarly, the odds of the combined 

categories of high and medium adopter category of the 

package adopters versus low adopters category is 2.47 

times higher for the members than the non-members, 

keeping other factors constant. This could be an 

acknowledgement of the fact that cooperatives play a 

significant role in determining the adoption category of 

the smallholders. It could be through accessing 

information, inputs, and ways to market their produce 

with cooperatives, which could have in turn, determined 

the disparity of agricultural technology adoption. Similar 

results were reported by Abebaw and Haile (2013), 

Mengistu et al. (2016), Mengistu and Degefu (2017), 

and Degefu et al. (2017). 

The model output for annual income revealed that it 

was among the adoption disparity factors of the 

technology package in wheat production. The result is 

statistically significant at 5% level of significance. Thus, 

keeping other factors constant, by one Birr increase in 

income of the household, the respective odds of being in 

the higher adopter category would increase by 1.05. 

Likewise, for one Birr increase in the household income, 

the odds of the combined high and medium adopter 

categories versus low adopter category of the technology 

package level were 1.05 times greater, keeping other 

disparity factors constant. This happens perhaps due to 

the fact that a household with adequate annual income 

could not be financially constrained to seek and use 

wheat technology packages in time. In one or the other 

way, this finding is congruent with the results by Degefu 

et al. (2016) who found a significant and positive effect 

of income on adoption of wheat technology packages. 

Similarly, the result is in line with findings by Mengistu 

and Degefu (2017) who found that annual income 

significantly determined intensity of adoption of the 

inorganic fertilizer urea. 

 

 

Table 4. Parameter estimates of the ordered logit model  

***, ** and * implies statistically significance at 1, 5, and 10% level respectively 

 

 

 

Predictor variables  

 

Coefficient Odds ratio 

Coefficient SE (Robust)  t-value  Odds ratio SE (Robust)  

Sex of the HH head -2.924*** 0.69 -4.21 0.054*** 0.04 

Age 0.118** 0.05 2.44 1.126** 0.05 

Education status 0.699 0.49 1.43 2.013 0.98 

Family size 0.182 0.14 1.34 1.199 0.16 

Farming experience -0.063 0.05 -1.17 0.939 0.05 

Distance to market -0.199 0.13 -1.50 0.819 0.12 

Distance from FTC 0.157 0.19 0.83 1.170 0.22 

Total land size 2.409 1.66 1.45 11.126 18.44 

Number of plots -0.543* 0.32 -1.72 0.581* 0.18 

Frequencies of extension contact (No contact is a reference group) 

Every day -2.091* 1.17 -1.78 0.124* 0.14 

Every week -0.647 1.07 -0.60 0.523 0.56 

Every fortnight 0.127 1.06 0.12 1.136 1.21 

Every month -0.566 1.09 -0.52 0.568 0.62 

Membership to cooperative 0.906* 0.49 1.84 2.473* 1.22 

Livestock ownership -0.004 0.12 -0.04 0.996 0.12 

Dependency ratio 0.336 0.32 1.05 1.399 0.45 

Annual income 0.048** 0.02 2.11 1.049** 0.02 

Threshold value/cut1    0.735 2.12  0.735 2.12 

Threshold value/cut2    2.138 2.14  2.138 2.14 

Log pseudo likelihood -89.06 

Wald chi2(17) 46.81*** 

Number of observations 108 

Pseudo R2 20.59% 
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CONCLUSION  

 

The purpose of this study was to investigate whether the 

socioeconomic and institutional factors govern the 

disparity observed among smallholder farmers in 

adopting wheat production technology packages, taking 

in to account three adopter categories of smallholders as 

low, medium and high in two districts of eastern 

Ethiopia. The results of this study revealed that large 

percentages of male-headed households in the study area 

were found to be low adopters of wheat production 

technology package. The findings also revealed that 

higher adopters of the packages were associated with a 

significant and positive characterization of older 

household heads compared to the young household 

heads. Similarly, being a member of a cooperative and 

having more annual income were found to be major 

features of the high adopter category of wheat production 

technologies. On the other hand, farming experiences, 

number of plots of land, and frequent extension visit 

contributed towards negatively and significantly 

lowering adoption categories of the sample households in 

the contexts of the study districts.  

Hence, policy makers, research and technology 

dissemination experts, development practitioners, and 

planners should consider the disparity-inducing factors 

revealed in the study area. Accordingly, consideration of 

gender-related matters along with gender roles, making 

smallholder farmers become members of cooperatives, 

creating opportunities for diversification of smallholder 

farmers’ income sources to advance levels of adoption of 

agricultural technologies are worth considering. 
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