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Yilmana Densa is one of the potential wheat growing District in West Gojam Zone, but the level of
adoption is not studied for the last 15 years and a number of farmers are still using local varieties which
are known for their low yield and disease susceptibility. Therefore, the purpose of this study was to
identify potential factors affecting adoption of improved bread wheat variety, using the logistic
regression (binary logit) analysis. A three stage (purposive for wheat growing kebeles, simple random
sampling for sample kebeles and systematic random sampling for sample households) sampling
procedure was employed to select the sample households. Finally, 120 sample respondents were
selected from the sampling frame based on probability proportional to size (PPS) of wheat growers
using systematic random sampling procedure. Secondary data (sampling frame, population,
productivity etc) were collected from different sources. Quantitative data (farm income, farming
experience, farm size, family size, etc), qualitative data (access to; credit, extension contact, input, field
day etc) were also gathered. The result indicated that out of 21 identified explanatory variables, 11 of
them had affected adoption significantly. Over all, of 120 sample respondents, only 35.83% (N=43) were
found to be adopters of improved bread wheat varieties whereas 64.17% (N=77) of wheat growing
farmers are being used local variety named Kubsa which was released before two decades and became
susceptible to yellow rust and other foliar diseases. Institutional factors have been found overweighed
than individual, economic and kebele (the lowest administration hierarchy in Ethiopia) level factors. The
study revealed that giving due consideration for the significant variables would promote the adoption of
improved bread wheat varieties. Furthermore, policy and development interventions should also be
consolidated. The model result indicated that (the model chi-square value) the parameters indicated in
the model taken together were significantly different from zero at less than 1 percent level of
significance. The value of chi-square (x2 = 105.24) also indicated the goodness of fitted model. The chi-
square goodness-of-fit test statistics of the model shows that the model fits the data with significance
at 1% level. This shows that the independent variables are relevant in explaining the farmers’ decision
to adopt improved bread wheat varieties.
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INTRODUCTION

Ethiopian economy is highly depending on the accounts for 45 percent of national GDP, 83.9% of
performance of the agriculture. The agricultural sector export earnings and 85% of employment opportunity



(CIA, 2010). In spite of tremendous efforts by the
government, Ethiopia is still among the poorest
developing countries with an annual average per capital
income of US470 in 2013 (WDB, 2013). Despite its
importance in the livelihood of the people and its
potential, the sector has been dominated by smallholder
subsistence production and traditional technologies are
predominant. Hence, level of productivity in agriculture is
very low due to, among others; low rate of the adoption of
improved technologies (Bayissa, 2010). Ethiopia is the
largest wheat producer in sub-Saharan Africa (MOA,
2011). Nationally, wheat ranks fourth in both total area
coverage (1,627,647.16 ha) and production
(3,434,706.122 ton). Among cereals, it is also the third in
productivity which is 2.11ton/ha after maize and rice
3.05ton/ha and 2.89ton/ha, respectively (CSA, 2013). So
far, the Amhara Regional Agricultural Research Institute
(ARARI) has released a number of wheat varieties by its
own and in collaboration with the national and/or
international research institutes, but the productivity of
wheat for the region is below the national average which
is 1.78ton/ha as compared to 2.11 ton/ha of the nation
(CSA, 2013). This is mainly due to, among others, lack of
farmers participation in variety selection processes (have
low contact with researchers), lack of system to follow on
demand driven and problem oriented issues and this
followed by low adoption. A lot of efforts have been done
in the generation of improved varieties through the
formation of Farmers Research Groups (FRGs), but
generation of technology is not an end by itself, unless it
reaches to the end users.

Even though the district has high potential (agro-
ecologically) for wheat production, a humber of farmers
are still using the old varieties that have been released
before two decades. These varieties are becoming highly
susceptible to disease and their yield is also deteriorating
from time to time (because of the rust problems). On one
hand, there are many high yielding and disease resistant
improved bread wheat varieties released by Amhara
Regional Agricultural Research Institute (ARARI) and
Ethiopian Institute of Agricultural Research (EIAR). On
the other hand, farmers of the district are still growing old
varieties and some reduce their plots allotted to wheat.
Hence, factors affecting the adoption of improved bread
wheat varieties were not systematically and empirically
studied and recognized in the study district for the last
fifteen years that led to an information gap.

Econometric model

A logistic adoption model was utilized to determine
factors affecting the adoption of improved wheat
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varieties. The dependent variable was dichotomous that
took two values, 1 if the event occurred and O if it did not.
Such relationship required the utilization of qualitative
response models. In line with this, logit, probit and linear
probability models were the likely options. Although
Ordinary Least Squares (OLS) regression estimates can
be computed for binary model, the error terms are likely
to be hetroscedastic leading to inefficient parameter
estimates. Consequently, hypothesis testing and
construction of confidence interval becomes imprecise
and confusing. Likewise, a linear probability model may
produce predicted values outside the acceptable 0-1
value which abuse the basic belief of probability. To
alleviate these problems and produce relevant empirical
outcomes, the most widely used qualitative response
models are logit and probit models (Amemiya, 1981).In
this study the logit model based on cumulative logistic
probability function were employed. According to (Green,
1991; and Guijarati, 1995), the choice between logit and
probit models is largely a matter of convenience even
though Maddala (1983) and Guijarati (1995) illustrated
that the logistic and cumulative normal functions are very
close in the mid-range, but the logistic function has
slightly heavier tails than the cumulative normal function.
That is the normal curve approaches the axis quicker
than the logistic curve. Disregarding the minor differences
between logit and probit models, Liao (1994) and Gujarati
(1995) indicated that the probit and logit models are quite
similar, so they usually produce predicted probabilities
that are almost similar.

In accordance with (Pindyck and Rubinfeld, 1981;
Green, 1991; Gujarati, 1995) the logit model is compu-
tationally easier to use and leads itself to a meaningful
interpretation than the other types.

This paper deals with the objective:

1. To identify potential factors affecting the adoption of
improved bread wheat variety using logit analysis (binary
logit) which is widely used for binary variables; and
suggest possible recommendations?

MATERIALS AND METHODS

The Amhara National Regional State (ANRS) is one of the major
wheat growing regions of the country. According to Central
Statistical Agency CSA (2013), the region shares 30.6%
(498,192.03 ha) and 25.87% (888,568.58 ton) of the total area and
production of the nation, respectively. West Amhara is the one
among wheat potential zones of the region based on the central
statistical agency data (CSA, 2013). One District which has
profound potential for cereal production mainly wheat is Yilmana
Densa. According to Yilmana Densa office of agriculture, annual
crops of the district cover 54,501 ha and permanent crops about
1,202 ha annually.
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Sampling design

In this study, both qualitative and quantitative methods were
employed. Qualitative method included semi structured and
unstructured open ended group and individual interview including 6-
9 people in depth interview in each kebeles (the lowest
administration hierarchy in Ethiopia). Whereas quantitative method
comprised surveys, and fixed response close ended structured
interview schedule. Primary data (income, education, access to
credit etc) and secondary data (number of wheat growing kebeles,
number of wheat growing farmers, input distribution etc) were
collected. Survey and focus group discussion were utilized to
collect primary data and maps, records, reports and personal files
were used for secondary data collection (published or unpublished).

Sampling technique

To constitute a sample, probability sampling technique was utilized
to reduce or eliminate sampling bias and ensure equal probability of
selection.

Sampling procedure

In the course of the study a three stage sampling technique was
employed. At stage one; purposive selection of bread wheat
growing Kebeles of the district using the secondary data on
production and area coverage of bread wheat was undertaken.
Stage two, out of identified bread wheat growing Kebeles of the
district, three bread wheat growing Kebeles were randomly selected
due to their similar production practices and agro ecology. Prior to
selecting household heads to be considered in the sample, bread
wheat grower household heads of each rural Kebeles were
identified in collaboration with Kebele leaders, key informants and
development agents of the respective Kebele. Moreover, the
already recorded list of bread wheat growing households available
at the selected Kebele offices has been utilized. At stage three,
sample farm household heads were selected from the sampling
frame based on probability proportional to size of wheat growers
(PPS) using systematic random sampling procedure in each of
three selected Kebeles. This is due to the presence of high
communalities. Using farm-level data collected from a systematic
random sample of 120 household heads selected based on
probability proportional to size (PPS) of wheat growers using
systematic random sampling procedure.

Method of data collection

The survey was administered and primary data was collected from
sample household heads using a structured interview schedule.
Before starting the actual data collection, the interview schedule
was pre -tested enabling the modifications of some of the
questions which were irrelevant to the current situation and out of
context. Six enumerators (two per kebele) were trained in the
context of the interview schedule, method of data collection and on
the appropriate way to approach farmers. Primary data were
collected from sample respondents through a structured interview
schedule, which was intended to generate data on some personal,
institutional, economic and demographic variables which are
hypothesized to influence adoption decision of the households in
the study. Frequent field visits were made before the actual survey
to get general information of the targeted Kebele’s. The interview
schedule was pretested and 6 farm households outside the sample
farmers were interviewed, at the rate of one farmer by each
enumerator. Following pretesting, the second meeting was
conducted with enumerators about the clarity of the interview

schedule, language, unexpected responses and additional
response options. Following the necessary corrections, the final
version of the interview schedule was arranged. Frequent
supervision was made by the principal researcher to correct the
likely errors on the spot. Secondary data were obtained from
different sources like district office of agriculture, Ministry of
Agriculture (MoA), Central Intelligence Agency (CIA), Central
Statistical Agency (CSA) etc. Information from published and
unpublished sources including maps was exploited in the study.

Key informant interview

Information gathering by key informant interview is as important as
information gathered through formal interview schedule. Hence,
groups which combined elders, religious leaders and familiar
people in the village were purposively selected in each kebele and
pair wise ranking was utilized to rank and prioritizing problems.

Focus group discussion

Focus Group discussions were conducted in 3 Kebeles. Each group
comprised of 8 to 12 participants. The participants were selected
randomly from the study area. In the study, dependent variables
were dichotomous. Considering those farmers cultivated improved
bread wheat seed and use recommended in organic fertilizer for
two and more years as adopters and those not cultivating currently
as non adopters. Finally the data were analyzed based on the
interviewed sample respondents. In the study the logit model based
on cumulative logistic probability function were employed. In line
with, Maddala (1983), Green (1991), Guijarati (1995) the logistic
distribution function for the adoption of bread wheat can be
specified as:
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Where P; - is a probability of adoption of improved bread wheat
variety for the i farmer and it ranges from 0-1. P is the observed
response of the i farmer (i.e., the binary variable, P = 1 for a user,

P =0 for a non user), " -stands for the irrational numbers e to the

power of Z; and Z; - is a function of n- explanatory variables (Xi)

which is also expressed as:-
n

Zi = ﬂo +Zﬁixi +Ut
i=1

. . . . s th .
Z is underlying and unobserved stimulus index for the It farmer, i
=1, 2,.... n, are observations on variables for the adoption model, n
being the number of explanatory variables in this study represents

22 independent variables,,BO: an intercept, ,Bi = unknown

parameters to be estimated (Coefficients of i" independent

variable),X; = independent variable and can be either dummy or
continuous, i runs from 1-22, Ut = unobserved disturbance term.

The slope tells how the log odds ratio in favor of adoption of
bread wheat changes as independent variable change. If p;is the
probability of adopting bread wheat then 1- p; represents the
probability of not adopting it.
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Thus, the odds ratio can be written as
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Therefore, —is the odd ratio in favor of adopting improved

1-pi
bread wheat. Likewise, it is the ratio of the probability that the
farmer would adopt improved bread wheat to the probability that the
farmer will not adopt. Eventually, taking the natural log of equation:

The log of odds ratio can be elucidated as;
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Where L; = is log of the odds ratio in favor of improved bread wheat
adoption, which is not only linear in x; but also linear in the
parameter. This model can be estimated using the iterative
maximum likelihood (ML) estimation procedure. In reality, the
significant explanatory variables do not have the same level of
impact on the adoption decision of farmers. The relative effect of a
given quantitative explanatory variable on the adoption decision is
measured by examining adoption elasticity. The variables that were
assumed to influence the adoption decision of improved bread

wheat were tested for multicollinearity. The parameters ( ,Bi ) of the

model were estimated utilizing the iterative maximum likelihood
(ML) estimation method. The model was assessed for its goodness
of fit by probing how well the model classifies the observed data.
The result indicated that (the model chi-square value) the
parameters indicated in the model taken together were significantly
different from zero at less than 1% level of significance. The value
of chi-square (x2 = 105.24) also indicated the goodness of fitted
model (Table 3). This shows that the independent variables are
relevant in explaining the farmers’ decision to adopt improved bread
wheat varieties.

An additional measure of goodness of fit in the logistic regression
model has been detected as how much the observed value is
correctly predicted. The fit is considered to be good if the overall
correct prediction rate exceeds 50% (Callet, 1991, as cited in
Abebaw, 2003). In other words, the observation is grouped as an
adopter if the computed probability of adoption is greater than or
equal to 0.5 (50%), as non adopters, otherwise. Accordingly, the
result showed that about 92.2% non adopters, and 88.4% of the
adopters were correctly predicted using the cut off value of 0.5.
Overall, the model correctly predicted 88.4% of the sample cases
(Table 4). Hence the model predicted both adopters and non
adopters groups of improved bread wheat variety correctly.
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Test of multicollinearity

To analyze factors affecting adoption of improved bread wheat
varieties, binary ligit model was utilized. Existence of multicollinearity
among the continuous variables was checked and association
among the dummy variables was verified before taking the selected
variables in to the logit model. Problem of multicollinearity arises
due to linear relationship among explanatory variables; result could
not obtain unique estimates of all parameters (Gujarati, 1995). This
leads to a very low t-ratio and wide confidence interval with large
variance and standard error. Both continuous and dummy variables
were checked for multicollinearity before run the logit model. Among
different methods, variance inflation factor (VIF) for continuous
explanatory and contingency coefficient (CC) for dummy variable
was utilized. Based on Gujarati (1995) VIF could be specified as:

1
VIF (X)) = ——
1-R?

Where: R? is the multiple correlation coefficients between X; and
other explanatory variables.

For each selected continuous explanatory variable, (X; was
regressed on all other continuous explanatory variables; the
coefficient of determination (R?) was constructed for each variable.
The larger value of R? the higher the value of VIF (X;) causing
higher collinearity in the variables (X;). For continuous variables
according to (Gujarati, 1995 cited in Mesfin 2005), if the value of
VIF is 10 and above, the variables are said to be collinear (if the
value of R? is 1, it would result in higher VIF and causes perfect
multicollinearity between the variables). Whereas for dummy
variables according to Healy (1985) as cited in Paulos (2002), if the
value of contingency coefficient is greater than 0.75, the variables
are said to be collinear. Contingency coefficients were computed for
dummy variables to detect the problem of multicollinearity).

Where: C.C = Contingency coefficient, n = Sample size, x* = is the
chi-square value of a variable.

Heteroscedasticity test also conducted whether the error has
constant variance. Prior to running the Logit model, the
hypothesized explanatory variables were checked for the problem
of linear association among the hypothesized variables
(multicollinearity), which can cause the estimated regression
coefficients having wrong signs and smaller t-ratios that might lead
to wrong conclusions and heteroscedasticity test also conducted.
One of the assumptions in regression analysis is that errors (ui),
have a common (constant) variance o2 .If the errors do not have a
constant variance; we say they are heteroscedastic (Maddala,
1992). Yet, with the presence of heteroscedasticity the estimated
parameters of a regression are consistent, though they are
inefficient. In this study, heteroscedasticity was tested for all
variables using maximum likelihood estimates (o = 1.012). Hence,
there was no serious problem of heteroscedasticity in the model.
Thus, all the important variables were included in the analysis.
Variance inflation factor (VIF) was used to check multicollinearity
problem among continuous variables and contingency coefficient
for discrete dummy variables. The binary logit model (regression)
was estimated using maximum likelihood estimation procedure.
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Table 1. Continuous and discrete dummy explanatory variables with their unit and expected sign

SIN Continuous explanatory variables Unit Hypothesis
1 AGHH Farmer's age Year + ()
2 SIZELH Farm size ha -

3 FAMSME Household size/labour Count +
4 LIVSTNO Total livestock unit Count +
5 FARMEX Farming experience Year + ()
6 DISDEVC Distance to nearest development centre Hours -
7 DISMARK Distance to market centre Hours -
8 OFFIN Off-farm income Birr
9 ONFIN Farm income Birr +
10 DISROAD Distance to the main road Hour -
Discrete dummy variables
SEEDUSE Use of improved seed (Dependent variable) (1= user) 1/0

11 SEXHH Sex of the household head (1=male) 1/0 + (Male)
12 ACCRE Access to credit (1=yes) 1/0 +
13 EXTCO Extension contact (1=yes) 1/0 +
14 RESCO Research contact  (1=yes) 1/0 +
15 LABORHRD Hired labour (1=yes) 1/0 +
16 ATTFD Attend field day  (1=yes) 1/0 +
17 KNWYS Knowledge of improved wheat yield superiority (1=yes) 1/0 +
18 PARLEAD Participation social organization (1=yes) 1/0 +
19 RADIOOWN Ownership of radio (1=yes) 1/0 +
20 ACCINPUT Access to input supply (1=yes) 1/0 +
21 EDULEV Education (1=yes) 1/0 +

The larger the value of VIF the more collinear the variable Xi is.
As a rule of thumb, if the VIF of a variable exceeds 10, there is a
multicollinearity problem and if the value of contingency coefficient
is greater than 0.75, the variables are said to be collinear. The VIF
values are presented in Table 2. The result indicated that all
variables have low values. Accordingly, they have been included for
further analysis. Similarly, the values of contingency coefficient for
the discrete dummy explanatory variables are below 0.75 (Table 3).
Hence, all have been included for further analysis, because they
have been found to be non linear. To detect whether the error term
follows the normal distribution or not the normality test should be
performed properly. A simple graphical device to study the shape of
the probability density function of a random variable is the normal
probability plot. We plot values of the residuals on the horizontal (X-
axis) and the expected value of the variable on the vertical (Y-
axis).If the variable is from the normal population, the normal
probability plot will be approximately a straight line (Damodar,
2003).

Variables and working hypothesis

Dependent variable is dichotomous i.e. adopters are those
respondents who cultivated one of the improved bread wheat
varieties for two and more years and those who are not cultivating
currently are considered as non adopters with the value 1 and 0 (1
for a user and zero otherwise). The twenty one independent
variables are also listed (Table 1).

RESULTS AND DISCUSSION
Results of econometric model

Figure 1 show that the residuals are approximately
normally distributed, because a straight line means the
data are rational.

Factors affecting improved bread wheat adoption

Maximum likelihood estimates procedure was utilized to
estimate the parameters of the variables that are
expected to influence the adoption of improved bread
wheat varieties (Table 4). In the model 10 potential
continuous and 11 discrete dummy variables were
entered. Out of the total of twenty one explanatory
variables, 11 variables of which 6 were continuous and 5
were dummies found to be significantly influenced
adoption of improved bread wheat varieties. As the model
result portrays, the variable access to credit had
positively and significantly influenced the likelihood of
adoption of improved bread wheat at 1% level of
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Table 2. Multicolliniarity test for continuous explanatory
variables using (VIF).
Variabl Colliniarity statistics
anaples Tolerance VIF(1/1-R?)
AGEHH 0.110 9.075
SIZELH 0.915 1.093
FAMSME 0.781 1.280
LIVSTNO 0.801 1.249
FARMEX 0.109 9.167
DISDEVC 0.405 2.470
DISMARK 0.405 2.467
DISROAD 0.395 2.528
OFFI 0.860 1.162
ONFI 0.864 1.157
Computed from own survey result, 2014.
Table 3. Bivarate correlation analysis of multicollinearity for binary variables.

. PAR EXT RES LABOR ATT RADIO ACC AC EDUC
Variables SEXHH tean WS o co HRD FD OWN  INPUT CRE _ ATION
SEXHH 1 0.004 0.085  0.128 0228  0.079 0.082 0.115 0.066 0.001 0.135
PARLEAD 1 0.053 0.088 0.009 0.044 0.048 0.100 0.056 0.109 0.194
KWYS 1 0.165  0.051 0.132 0.127 0.023 0.056 0089 0.154
EXTCO 1 0.418 0.145 0.142 0.190 0.100 0.110 0.140
RESCO 1 0.265 0.311 0.096 0.078 0.064 0.279
LABORHRD 1 0.121 0.097 0.011 0.025 0.021
ATTFD 1 0.385 0.233 0.181 0.266
RADIOOWN 1 0.231 0.169 0.148
ACCINPUT 1 0.051 0.122
ACCRE 1 0.133
EDUCATION 1

Normal P-P Plot of Regression Standardized Residual

Dependent Variable: Use of improved seed
0

0.8~

0.4

Expected Cum Prob

0.2

0.0
00

&

1 1 U 1
02 04 06 on 1.0

Observed Cum Prob

Figure 1.Normality test using normal probability plot of logit
model Computed from own survey, 2014.
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Table 4. Maximum likelihood estimates of binary logit model.

Explanatory Coefficient Sig. Odds ratio
. . Wald value
variables estimated level Exp(B)
AGEHH -0.223 1.924 0.165 0.800
PARLEAD 1.852%** 7.872 0.005 6.371
FARMEX 2.944* 3.199 0.074 18.988
EDULEV 0.404 0.870 0.351 1.498
SEXHH -1.415 0.056 0.813 0.243
FAMSME 0.245** 2.582 0.038 1.277
SIZELH 0.944* 4.435 0.035 2.569
DISMARK -1.239 0.763 0.383 0.290
DISROAD 4 572%* 3.569 0.059 96.760
DISDEVC -1.479 0.461 0.497 0.228
LIVSTNO -0.659* 3.275 0.070 0.517
ACCINPUT 0.421%** 0.054 0.002 1.523
KNWYS 0.195 0.034 0.816 1.215
ACCRE 3.175%** 5.738 0.017 23.938
EXTCO 0.815 0.498 0.481 2.260
RESCO 2.328 1.111 0.292 10.253
ATTFD 0.542** 1.027 0.021 1.719
RADIOOWN -1.249 0.955 0.329 0.287
LABORHRD 2.633* 2.770 0.096 13.914
OFFIN 0.001 0.547 0.460 1.001
ONFIN 0.117**= 8.647 0.003 1.124
Constant -14.166 2.362 0.124 0.000

Computed from own survey result, 2014
-2 log likelihood 51.346
chi-square(x?) 105.24*+
Significance 0.000

Correct model prediction  90.8%
Correct prediction of adopters
Correct prediction of non adopters

88.4%
92.2%

Exp (B): shows the predicted changes in odds for a unit increase in the predictor
*x xx and * represent level of significance at 1%, 5% and 10%, respectively.

significance. The result showed those farmers who had
access to credit from formal organizations like Amhara
Credit and Saving Institution (ACSI) have been found
more participants in adoption than those who had not.
Similar result was found by Feder et al. (1985) that credit
is associated with the use of improved inputs. The study
by Legesse (1992) revealed that positive and significant
association of credit and use of improved inputs. This
result is in line with Lelisa (1998) who studied
determinants of fertilizer adoption, intensity and
probability of its use that revealed access to credit is one
determinant of fertilizer adoption and intensity of its use.
Credit plays a significant role in enhancing the technology
promotion. As anticipated, credit affects positively and
significantly at (p<0.05). The odds ratio in favor of
adopting improved bread wheat increased by a factor of
23.93 for adopters who had received credit. The result
revealed that the availability of credit had increased
adoption decision of the household head on improved

bread wheat positively and significantly.

Participation of the household in leadership of social
organization assumes that farmers, who have some
position in Kebeles and/or other social organizations, are
expected to have a variety of information as they are
closer to sources of information. As the model result
depicts the variable access to participation of the
household in leadership of social organization had
positively and significantly influenced the likelihood of
adoption of improved bread wheat at (p<0.05). The odds
ratio in favor of adopting improved bread wheat increased
by a factor of 6.37 per unit increase in participation. This
study agreed with different findings, such as Dereje
(2006) and Almaz (2008) that social participation positively
and significantly influenced the probability of adoption.

Labor constraint of farmers can be surmounted through
hired labor, especially during critical farm operations, like
land preparation, weeding and harvesting. As expected,
hired labor had a positive and significant relationship with



adoption of improved bred wheat varieties at (p< 0.1).
The odd ratio of 13.91 for hired labor implies that other
things being kept constant, the odds-ratio in favor of
adopting improved varieties increases by a factor of
13.91 as a farmer’ engagement in hired labor increases
by one unit. This implies that farmers who have large
engagement in hired labor have adopted improved bread
wheat varieties than those who had lower engagement.
As labor accessibility increases, adoption increases and
correlate positively, based on the study by (Yishak,
2005). Participation on field day is one of the means of
teaching and learning process of improved technologies.
The result of Logit model shows that attend in field day
was positively and significantly related to adoption of
improved bread wheat variety at (p<0.05) (Table 4). The
odd ratio of 1.719 attending in field days implies that
other things being kept constant, the odds-ratio in favor of
adopting improved varieties increases by a factor of
1.719 as a farmer’ engagement in field days increases by
one unit Those farmers who have an access to attend
field day of improved bread wheat production fields are
more likely to use improved bread wheat variety than
those farmers who have no similar opportunity. The result
indicates having formal information through field days
increases the probability of adoption. This result is in line
with Tesfaye et al. (2001). In field days, neighboring
farmers will get an opportunity to observe how the new
technology is practiced in the field. Access to input supply
like improved bread wheat varieties, inorganic fertilizer
etc. at the time of planting, increases farmers’ use of
improved bread wheat varieties. Conversely, if improved
bread wheat varieties seed are not accessible at the time
of planting, farmers will allocate their plot of land to other
crops. As the model result depicts the variable access to
input supply had positively and significantly influenced
the likelihood of adoption of improved bread wheat at
(p<0.01). The odds ratio in favor of adopting improved
bread wheat increased by a factor of 1.523 per unit
increase in access to input. Therefore, access to input
had increased the probability of adoption of improved
bread wheat and this result is in line with the hypothesis
set forth. A study conducted by Bayissa (2010) revealed
the positive relationship of adoption and improved variety.

Total on Farm income is the main source of capital to
cover the costs of farm inputs and other household
expenses. In this study the household farm income was
estimated based on the sales of crop, livestock and
livestock products. The major cash income for sample
households in the study area is from sale of crop produce
and livestock. The result of Logit model shows that
having better farm income was positively and significantly
related to adoption of improved bread wheat variety at
(p<0.01) (Table 4). The odd ratio of 1.124 total on farm
income implies that other things being kept constant, the
odds-ratio in favor of adopting improved bread wheat
varieties increases by a factor of 1.124 as a farmer’s on
farm income increases by one unit. The result was in line
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with Degnet and Belay (2001) and Kidane, (2001)
findings. Family size converted to man equivalent is
considered as the total active family members who reside
in the respondent’s household. Large family size is
assumed as an indicator of labor availability in the family.
Large labor force in a family implies that the household
may not need to hire more additional labor and the saved
money due to use of own labor force will be used for
purchasing farm inputs. This will increase household's
probability of adoption of improved bread wheat varieties.
The result of Logit model shows that family size was
positively and significantly related to adoption of
improved bread wheat variety at (p<0.05) (Table 4). The
odd ratio of 1.277 family size implies that other things
being kept constant, the odds-ratio in favor of adopting
improved varieties increases by a factor of 1.277 as a
farmer’ family size increases by one unit.

As anticipated, farming experience had a positive and
significant relationship at (p< 0.1). The odds-ratio of
18.988 for farming experience implies that other things
being kept constant, the odds-ratio in favor of adopting
improved varieties increases by a factor of 18.8 as a
farmer’ farming experience increases by one unit. This
implies that farmers who have longer years of experience
in farming have adopted improved bread wheat varieties
than those who have the lower years of experience in
farming. This may be due to relatively farmers who have
longer years of experience may develop the confidence
in handling the risk, skills in technology application.
Different studies have agreed with this argument. For
instance, Legesse (1992), Kidane (2001) and Melaku
(2005) have described the positive relationship of farming
experience with adoption

Land is perhaps the single most important resource, as
it is a base for any economic activity especially in rural
and agricultural sector. Farm size influences farmers'
decision to use or generate new technologies. The result
of binary logistic regression analysis indicated that size of
land owned had influenced the household decision to
adopt improved varieties significantly and positively at
(p<0.05) as compared to farmers with small holdings. The
decomposition result (Table 4) show as land holding
increased by one unit the probability of participation in
adoption of improved wheat increases by a factor of
2.569%.This result was not in conformity with the
previously hypothesized variable, which stated size of
land holding was expected to affect household decision
to adopt bread wheat improved varieties negatively. This
was mainly believed in that increasing the production and
productivity of wheat depends on increased cropping
intensity by using seed of improved wheat varieties, but it
was found that instead of having small plot of land,
farmers who have relatively large plot have been found
that developed confidence to grow improved varieties, as
they believed they can avert risks if at all happened
through other alternative crops they grow to the extra plot
they own. A farmer who has relatively large size of farm
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Table 5. Sample households by use of improved bread wheat varieties.

Non adopters Adopters Total sample
Improved seed use (N=77) (N=43) (N=120)
N % N % N %
Yes - - 43 35.83
No 77 64.17 - - 120 100

N = Number of respondents, Computed from own survey result, 2014.

land will not hesitate to try new ways of doing agricultural
activities. This will motivate ones innovativeness.

The result of the study revealed that as livestock size of
a household increased by 1 unit, adoption of improved
bread wheat varieties would be decreased by a factor of
0.517 and this implies that when the households’
livestock population of diversified animal increases, the
households’ aspiration to access and utilize improved
bread wheat varieties decreases. The possible reason
may be that the district farmers are known for fattening
and delivering of bulls and sheep to the nearest town
Adet, besides shipping to the regions’ major town Bahir
Dar. For this reason those who own large number of
livestock found to be non adopters for improved bread
wheat varieties as it requires intensive management
(Table 5). The result was not inconformity with the
previous hypothesis set forth. Those farmers who owned
small number of tropical livestock unit had adopted
improved bread wheat varieties at positively and
significantly at (p<0.1). Conversely, Tesfaye et al. (2001)
revealed the positive relationship of livestock holding and
technology adoption in Yelma Dansa and Farta Districts
of Northern Ethiopia. In addition, Birhanu (2002) indicated
as livestock ownership increases adoption/intensity of
adoption and correlate positively. Distance of household
heads residence from all main roads was found to
influence adoption decision of the household head
positively and significantly at (p<0.1). This result was
found to be in contrary to the hypothesis set earlier. One
of the possible reasons may be due to those farmers
residence near to all weather roads are involved in different
income generating activities like fattening and petty trading,
because they have an access to scan their environment
for the current market to their bulls and proximity of their
residence to easily freight their bulls to whole sellers or
retailers shipment to urban and peri-urban areas.

Over all, of 120 sample respondents, only 35.83%
(N=43) were found to be adopters of improved bread
wheat varieties. Whereas 64.17% (N=77) of wheat
growing farmers are not using improved variety which
was released before two decades and became sus-
ceptible to yellow rust and other foliar diseases.

CONCLUSION AND RECOMMENDATIONS

Agriculture is the main stay of Ethiopian economy and

hence, improving productivity to assure food security,
reduce poverty and in turn attain food self sufficiency;
utilizing agricultural input plays a vital role. Among others,
improved variety took the lions share. Even if more than
85% of the country’s population is engaged in agriculture,
use of local varieties integrated with backward agronomic
practices had put their figure print to produce low per unit
area. To reverse the scenario, a lot of efforts have been
made by the government. Accordingly, large numbers of
improved bread wheat varieties have been released by
national and/or regional research institutes in
collaboration with international research centers, like
CIMMYT, ICARDA, etc. But, the extension system to
diffuse these varieties to the ultimate users is still lagging
behind. In this regard, the study has explored the
potential factors that affect the household decision to
adopt or reject a given improved bread wheat variety in
the study area. Strengthening the different types of
participation in the social organization enhance adoption
of improved bread wheat varieties like formation of
Farmers Research and Extension Group (FREG) in each
kebele and encouraging farmers to be membership in the
FREG, even though all farmers cannot be elected in
kebele administration, active participation in kebele
meetings has paramount importance to scan what is
going on currently in their environment. Beyond family
labor, looking for additional laborer is crucial to apply the
full package of the improved variety. Hence, an advice to
improved wheat growers to hire labor is helpful in order to
exploit the full potential of a given variety that might be
lost due to lack of active man power.

Establishing and advocating different credit institutions
at the community level have paramount importance to
users of the improved varieties. In such a way that
farmers will develop confidence to use improved bread
wheat varieties as they can build confidence to purchase
farm inputs to the amount as per the recommendation.
Accessibility of input should get special attention. For
this, collaboration will be demanding among actors in the
sector, like BOA, research, seed enterprises (national
and/or regional), private seed growers, seed unions, etc.
Researchers, Regional, Zonal and District extension
experts should organize field days at an appropriate time
on the field to enable farmers attracted by the improved
bread wheat varieties. This should not be one time
activity; rather it should be performed every cropping
season. It is crucial to utilize the experienced farmers to



demonstrate for those who are youngster. Technology
adoption is by far successful through informal knowledge
exchange among farmers themselves, because it has the
power to convince each other better than the interference
of outsiders. Extensive farming cannot be practical for
smallholder farmers. Hence, intensive farming using
highly productive crops like bread wheat to maximize
output per unit area should be advocated to farmers.
Training should be delivered to farmers to improve their
saving culture, to diversify their on farm income, to sale
their crops at an appropriate time, etc which enable them
having better capital to utilize it as the need arises.
Because, improved bread wheat varieties require
intensive management and this requires readily available
money to purchase input and to manage the farm plots
properly and timely as much as possible. Moreover,
active age family group has to be focused for intensive
management of improved bread wheat varieties. Due
consideration should be given to those farmers who are
living far from main roads for the timely availability of
inputs , as they have been found eager to use improved
bread wheat varieties.. In addition, technical advice
should also be extended to diversify their source of
income through fattening and/or sale of milk and milk
products since they have better feed source than along
the road side residents.

To sum up, institutional factors have been found
overweighed than demographic and economic factors.
Accordingly, improved bread wheat varieties cannot be
diffused with one organization and/or institution alone. In
order for the varieties to reached the final users, an
integrated activity among different stakeholders is crucial.
Regional, zonal and district agriculture and extension
offices should deliver timely inputs to at most appropriate
location. Farmer’s application of inorganic fertilizer below
the recommended package was mainly due to poor
research and extension linkage and also lack of financial
capacity. Hence, establishment of financial institutions at
Kebele level if not at district level, should be given due
emphasis, besides strengthening extension service
provision to enable farmers access the information and
advice whenever they are in need. Participatory research
through strengthening Farmers Research and Extension
Group (FREG) to open the room for farmers which
enable them to select varieties as per their preference
criteria has to be given priority. Timely delivering the seed
and inorganic fertilizer by itself cannot bring an expected
output of a given variety, unless it is not coupled with
frequent follow up from research and/or extension agents
to enable them applying the correct package. The effort
to get release disease resistant, early maturing and high
yielding improved bread wheat varieties should be given
special attention by national and/or regional research
institutes. Construction of rural roads to enable remote
farmer’s access to input, credit and market centers has to
get priority. Moreover, great emphasis should be given to
establish these centers nearby their locality to reduce
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their burden of long travel. The logit model was assessed
for its goodness of fit by probing how well the model
classifies the observed data. The result indicated that
(the model chi-square value) the parameters indicated in
the model taken together were significantly different from
zero at less than 1 percent level of significance. The
value of chi-square (x2 = 105.24) also indicated the
goodness of fitted model. The chi-square goodness-of-fit
test statistics of the model shows that the model fits the
data with significance at 1% level. This shows that the
independent variables are relevant in explaining the
farmers’ decision to adopt improved bread wheat varieties.
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