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Abstract: Agriculture in the Ethiopian economy prominently is the largest contributor to 50% of Gross Domestic
Production (GDP), employs 80% of the population and the main income-generating sector for the majority of
the rural population. Cereals, pulses and oil seeds are the major crops grown in Ethiopia accounted for about
42.5% of the total agricultural GDP. Tef is one of the major cereal crops grown in Ethiopia and ranks second in
a total area coverage and production. It is also a staple food crop for most households in rural and urban areas
in Ethiopia. However, the yield of the crop is low and unstable due to several technical and socio-economic
constraints. Adoption and wider use of improved tef technologies are of paramount importance options in
alleviating this problem. This being the case, in this study, an attempt was made to examine factors affecting
adoption  and  intensity of use of improved tef technologies and it also suggest a recommendation for the
policy makers and others technologies users for the further intervention. A multi-stage random sampling
procedure was employed to select 140 farm households from the district. Descriptive statistics tools like mean,
percentage, frequency distribution, Chi-square and t-test was used to summarize the characteristics of the
sampled farm households. Double-hurdle econometrics model also used to identify factors influence farm
household adoption decision and intensity production of improved tef technologies. The result of descriptive
statistics indicate that adopter farm households are more educated, participated on crop production training,
having had farming experience and nearest to the marketing centers. The result of a double-hurdle econometrics
model show that among 18 explanatory variables used in the regression analysis farming experience,
participation on crop production training, education level, distance to nearest marketing center and the
characteristics of new technologies like yield superior and maturity of the new crops over local cultivars were
found to significantly influence farm households adoption decision and intensity production of improved tef
technologies. Therefore, this result imply that researchers (Breeder), Policy makers, extension service providers
and NGOs involved in agricultural development should be given an increased attention to this important
variables.
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INTRODUCTION production. It is a staple food crop for most households

Agriculture  in  the Ethiopian economy prominently is   low  and  unstable  due  to  several  technical and
is the largest contributor to 50% of Gross Domestic socio-economic constraints [2].
Production (GDP), employs 80% of the population’s In order to increase productivity and production of
employment and the main income-generating sector for the crop, Bako agricultural research center had made a
the majority of the rural population. Cereals, pulses and oil great effort for many years to release improved tef
seeds  are the major crops grown in Ethiopia accounted technologies. Since the establishment of the Bako
for about 42.5% of the total agricultural GDP [1]. Tef  is agricultural research center, particularly during the period
one   of   the   major   cereal   crops   grown   in  Ethiopia. of last ten years, a number of improved tef varieties were
In Ethiopia, tef ranks second in total crop area and developed and recommended for the suitable agro

in  rural  and  urban areas in Ethiopia. However, the yield
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ecology  [3].  Besides  the   technology  generation, arable land, 4999 ha (12.2%) is grazing land, 6894 ha
efforts were also made to promote this technology in
potential  production  areas  in  the  mandate areas.
Shambu and Diga districts are among the areas where this
improved tef varieties were introduced to improve the
income and food security status of farmers. This has been
done through on farm demonstration and seed
dissemination  through  the collaborative efforts of
various institutions such as, district Office of agricultural
and rural development and other organization involved in
the areas. The produced seeds were also popularized to
the farming community through farmer-to-farmer seed
exchange system.

In spite of such intervention, information with regard
to adoption of improved tef technologies on locally
specific factors influencing adoption and intensity use of
improved tef technologies being promoted in the districts
was not systematically and empirically studied and
documented in the study area. Hence, this study was
aimed at assessing the rate and intensity and factors that
influence the adoption of tef varieties in order to draw
important conclusions and policy implications for future
intervention.

MATERIALS AND METHODS

Description  of  Study  Area: DigaWereda is one of the
262  Woredas  in  the  Oromia  regional state, located in
the south-west of the Abbay basin and at 09 01’ 29.2” N;
036 27’ 28” E approximately 343 km west of Addis Ababa.
The Wereda is bordered in the north east by GutoGida
Woreda, in the west by the Dhidhessa River, in the north
by SasigaWoreda and in the south and southeast by
Jimma Arjo and Leka-DulechaWoredas. The area is one of
the highest  rainfall  regions  of   the  Ethiopian
highlands. Despite fluctuations over the years, generally,
the Woreda  has  a  mono modal rainfall pattern whereby
it  receives  rain  from  mid-March  through November.
The rains are particularly heavy from June to September.
January to mid-March is known to be the dry season in
the Woreda. In some places mean annual rainfall exceeds
2,000mm.The altitude in the area varies from 1,200 to
2,342m.a.s.l. The midlands are steep, formerly forested
terrain which is being rapidly cleared of trees. The
Woreda comprises  both lowland (60%) and midland
(40%) agro ecologies. There are 21 Kebeles and 16
Farmers Service Cooperatives in the Wereda. The Woreda
has a total population of 68,906. On average a household
has 7 persons in the Wereda. Out of the Wereda’s total
area  of  40,788.96  hectares  of  land,  27,817ha (68.2%)  is

(16.9%) is forest land and the rest 1078 ha (2.6%) is used
for roads, housing, etc. [4].

The Woreda features a crop-livestock mixed farming
system. The types of crops grown and the general
livelihood adaptation in the Woreda have been shaped by
agro-ecology. In the midland part of the Woreda, teff,
neug, coffee, maize, barley and faba bean take the major
share of production; while the lowland area is dominated
by maize, sorghum, sesame, fruit trees like mango and
soybean. Tef is the major cash crop in the lowlands
followed by sesame and maize productions. According to
Diga Weredas’ Agriculture and Rural Development Office,
more than 12 thousand hectares of land can be used for
production of tef in the Wereda.

Sampling Procedure: Multi-stage sampling procedure
was employed to select sampled farm household. In the
first stage in the sampling procedure, Diga district from
East Wollega zone was selected based on its tef
production potential and targeted district of Rural
Capacity Building (RCB) project which was working on tef
technologies dissemination for more than three years in
the area. At the second stage, four Peasants association
were randomly selected from each district among tef
growers PAs. Before the selection of PAs, lists of PAs in
the districtwere obtained from the Bueau of agriculture.
Finally, from the study site about 140 sample respondents
were selected based on Probability Proportional to Size
(PPS) random sampling method.

Source of Data and Collection Methods: Both primary
household  survey  and  secondary   data   were  used.
The survey  was conducted in March-April, 2013 on a
one-to-one interview basis using a structured interview
schedule pre- tested and administered by well trained and
experienced enumerators who have knowledge of the
farming system and the local language. The enumerators
were supervised by BARC researchers who have a stake
on the dataset. During the personal interview primary data
such as tef production aspects, key demographic and
socio economic elements (include age, gender, education
level, family size, asset ownerships, membership in
farmers’ organizations, consumption expenditures,
distance a household resides from input and output
markets and extension offices and institutional and other
relevant factors were collected. The Secondary data were
collected from books, journals and other published and
unpublished documents from Bako agricultural research
center, zonal and district agricultural offices, internet and
other related sources to supplement primary data.
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Method of Data Analysis production decisions can be obtained by a means of
Descriptive  Statistics: The data was analyzed using probit regression and that of the level of adoption
SPSS and Stata computer software. Descriptive statistics decision can be analyzed by use of a truncated
such as mean, standard deviation, frequencies regression. According to Burke, the separability in
distribution and percentageswere used to have a clear estimation may not be mistaken for separability in
picture of the characteristics of sampled farm households. estimation is possible [6].
Chi-square test and an independent sample t-test also The general form of the double -hurdle model
used to identify variables that vary significantly between employed for analyzing for smallholders farm households'
adopters and non-adopters. decision for adoption and intensity production tef

The Double-Hurdle Model: Most adoption studies have
used the Tobit model to estimate adoption relationships Y* w v (adoption decision equation)
with limited dependent variables. Tobit model is, however, y  = 1, if y* > 0
very restrictive for statistical reasons, which makes this y  = 0, otherwise (1)
model  unsuitable  for  certain  empirical applications.
Tobit model is also statistically restrictive because it b) Y* x'  + u (Intensity production Adoption decision
assumes that the same set of variables determine both the equation)
probability of non-zero adoption and intensity use level.
That is why recent empirical studies have shown the y  = y*  = x'  + u if y* >0 and y* >0
inadequacy of the Tobit model in cross-sectional analysis, y  = 0 , otherwise (2)
stressing the relevance of alternative approaches.

In this case, the appropriate approach is to use the where,
double-hurdle model. This model assumes farmers faced y*  is the latent variable describing the household's
with two hurdles in any agricultural decision making decision of whether or not to adopt improved
processes [5]. Accordingly, the decision to adopt is made technologies, y  is the latent variable describing the
first and then the decision regarding the level of intensity of adoption of tef technologies, w  is a vector of
production follows. In this study, thus, double-hurdle variables explaining household external and internal
model was chosen because it allows for the distinction factors  influencing initial adoption decision, x  is vector
between the determinants of production participation and of variables influencing how much the household use
the level of participation in improved tef production technology and v and u  are error terms and assumed to
through two separate stages. have independence between them.

This model estimation procedure involves running a If both  decisions  are  made  by  the  individual
probit regression to identify factors affecting the decision farmers independently, the error term are assumed to be
to adopt using all sample population in the first stage and independently and normal distributed as:
a truncated regression model on the participating
households to analyze the extent of adoption in the VI˜N (0, 1) and u N (0,á ), otherwise for distribution
second stage. In our case, we will apply the first stage of follows, (3)
double hurdle model to examine the factors determining
the decision to adopt in tef technologies and it is analyzed The log-likelihood function for double-hurdle model
by a means of the probit regression. that nests a univariate probit model and a truncted

According to [6], double hurdle model is useful regression model is given according to [5] by:
because it allows a subset of the data to pile-up at some
value without causing bias in estimating the determinants LogL= + (4)
of the continuous dependent variable in the second stage,
hence you can obtain all the data in the remaining sample where,
for the participants [6]. Thus, in double hurdle model, refer to the standard normal probability and density
there are no restrictions regarding the elements of functions respectively 
explanatory variables in each decision stages. That means
it is possible to separately analyze the determinants of Independent variables for problt model and the
production adoption decision and the level of adoption Truncated regression model (i,e. the second portion of
decisions. Due to this separability, the estimates of equation 3). Therefore, the log-likelihood from the Cragg

technologies in term of area coverage in hectare based:
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type double hurdle model is the sum of the log-likelihood household was about 24.37 years; while for adopters and
from  a  probit  and  a truncated regression. More useful,
is the fact that these two component pieces are entirely
separable, such that the probit and truncated regression
can be estimated separately.

Measurement and Definitions of Variables for Adoption
The Dependent Variables of Probit and Truncated
Regression Models: The dependent variable of the probit
model takes a dichotomous value depending on the
farmers’ decision either to adopt or not to adopt the
improved tef technologies. However, the truncated
regression model would have a continuous value which
is  the  intensity  use of the tef technologies. In this case,
it indicates the area of improved tef cultivated in hectare
in 2012/13years. Adopters are farmers who use either of
(Kena, Guduru and Kuncho) improved tef technologies.
Non-adopters are farmers who did use none of this
technology during the survey year. 

The Independent Variables and Their Definitions in the
Double Hurdle Model: Adoption literatures provide a long
list of factors that may influence the adoption of
agricultural technologies. Generally, farmers’ decision to
use improved agricultural technologies and the intensity
of the use in a given period of time are hypothesized to be
influenced by a combined effect of various factors such
as household characteristics, socioeconomic and physical
environments in which farmers operate. Based on the
previous study done on the adoption of improved crop
technologies and the experience of the farming system of
the study area, the following listed explanatory variables
in the table were selected for this study. 

RESULTS AND DISCUSSION

Results of Descriptive Analysis
Result of Descriptive Statistics for Continuous
Variables: In an agrarian society, household members are
the  major  source  of  labor  for  agricultural  activities.
The average farm household labor force in ME for the
total sampled was about 4persons; while for non-adopters
household the figure was relatively less compared to the
adopters’ farm household group. The overall mean age of
the sampled  household  head  was  about  44.6 years.
This figure was nearly similar for tef technologies
adopters and non-adopters.

Farming  experience  of  the  household head is also
an  important  element  in  smallholder  economic
activities.  The   survey   result   revealed  that  the
average farming experiences for the total sampled

non-adopters were found to be 27.4 and 20.5 years
respectively. The mean difference   was   also   observed
 between  two  groups in  farming  experience  at  the  5%
of  probability level. The result depicts the fact that
technology adoption and years of experience in farming
positive relationship.

For farm households in rural Ethiopia, livestock is an
important asset that can provide regular income and be
disposed of in hard times to provide a safety net.
Adopters owned  a  large  number of livestock compared
to  non-adopters,  with  mean  difference  significant at
5% probability level. It could indicate that adopters have
better access to financial source through sell of livestock
which could be used to purchase farm inputs, such as tef
seed and used for minimizing risk

Sample households in the study area reported that
they sold some of their agricultural products right after
harvest to cover costs of farm inputs, social obligation
and urgent family expenses by taking to the immediate
nearby local market. The survey result indicated that the
average distance of sample household home from the
nearest market place was 5.3 km. On average adopters
were located about 3 km distances whereas non-adopters
were   about  6km  far  away  from  the  nearest  market.
The result also revealed that mean difference of distance
to nearest marketing center was significant at 5% of
significant level.

Result of Descriptive Statistics for Dummy Variables:
Totally, 140 household heads were considered in this
study. Out of these interviewed farmers, 27 (19%) of them
are female headed and the remaining 113(81%) are male
headed households. For two groups, the corresponding
figures are 11 and 27 for adopters and non-adopters
respectively. This figures show that male headed
household of adopter is higher than that of the female
headed. This could be attributed to various reasons,
which could be the problem of economic position of
female headed households, including shortage of labor,
limited access to information and required inputs due to
social position. The chi-square test of sex distribution
between the two groups was run and the result was found
to significantly influence farm household (÷ 2= 5.9) at 5
percent of probability level.

In the study areas, sampled farm households have
got access to farm information in different ways.
Participating on extension event like training,
demonstration and field days are among the existing
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options. Participation on agricultural crop technology significant  impact  on  the  likelihood of participating in
related training help farmers to create awareness and
promote the understanding about the merits of the
available information. The survey result revealed that
about 76% adopters had chance to take part in crop
training programs while about 37% non- adopters
participated  in  such  training  program.  The  chi-square
test for both groups (x2 = 10.6) shows statistically
significant difference between adopters and non-
adopters.  This  shows  that  the  adopters  have  got
more  an  opportunity  of  participating  on  the  training
on improved crop technology with other farmers than
non-adopters

Econometric Analysis: In this section, we analyze factors
affecting farmers’ adoption decision and intensity
adoption of improved technologies by taking 2012/2013
production year as a reference. To analyze the problem we
employed a double- hurdle t regression model and
eighteen explanatory variables were hypothesized to
influence the probability of adoption and intensity
decisions and included in the analysis.

However, prior to running the final regression
analysis, both the continuous and discrete explanatory
variables  need  to  be  checked  for  the  existence of
multi-collinearity using Variance Inflating Factor (VIF) and
the contingency coefficient (CC) methods.

Accordingly, as can be seen from the results our test
result suggests that, there is no serious multi-collinearity
problem in our model, since there is no strong association
among the hypothesized explanatory variables. Therefore,
all of the proposed potential explanatory variables were
included in the final regression.

The second step in the analysis was on empirical test
of the double hurdle versus the Tobit model. Joint
decision criteria of log like hood test and Akaike
Information criterion was used to choose between the
double- hurdle model and tobit model. The test statistics
for log like hood is I = 201.87 which by far exceeds the
critical chi-square value of 34.90 at degree of 19 degrees
of freedom and at one percent level of statistics
significance in favor of the double hurdle model.
Therefore, the tests reject the use of the simultaneous
decision, i.e. Tobit model. 

Significant Explanatory Variables from Probit
Regression:   Out     of      the      included    regressors,
the coefficients of six variables were found to have a

the production of improved tef technologies in the study
area. According to [7], the probit regression coefficient
gives signs of the partial effects of each explanatory
variable on the response probability of the dependent
variable

Farming Experience (FARMEXP): The estimated
coefficient result for this variable was found to be
positive, reflecting positive effect on likely of producing
improved tef technologies. This result implies that
farmers, who have more farming experience, are most likely
to producing improved tef technologies, keeping the
effects of other variables constant. This is supported by
the obtained statistically significant coefficient at less
than 10 percent probability level, which confirms the
logical association between producing any crop and the
level of farming experience owned by smallholder farmers.

Education Level (EDUHH): As expected, education level
of household head has a positive and significant
relationship (at 5% level) with the probability of adoption
decision of improved tef technologies. This implies that
the educated farmers are more likely to adopt improved tef
varieties than those who are not educated. This may be
due to relatively educated farmers have more access to
information and they become aware to new technology
and this awareness enhances the adoption of
technologies.

Distance Nearest Marketing (MARKD): As expected,
distance to market center has a negative and significant
relationship (at 5 % level) with probability of adoption and
intensity use of improved tef varieties. The model result
indicate that as the distance from market center is
increased by one km, the probability of adoption and
intensity use  of improved tef technology decrease by
0.24 and 0.08% respectively. The implication is that the
longer the distance between farmers’ residence and the
market center, the lower will be the probability of
improved tef varieties intensity use. This may be due to
relatively Proximity to market also reduces marketing
costs.

Participation on Training (Traing): The estimated
coefficient for the dummy variable indicating households’
participation  crop production training (TRAINING) reveal
the positive and significant impact of this variable on the
adoption  decision  of  tef technologies in the study area.
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The plausible reason is that, farmers who participated on variable reveal the existence of different level of tef
training are most likely to produce the crop in significant production participation based on sex household head.
amount because training might be help farmers to create The obtained result suggests that, those farmers being
awareness and promote the understanding about the male headed household are more likely to produce
merits of the available information. significant  amount  of  tef  than  their counter parts,

Yield Superiority (Yield): Farmers’ perception of yield reasons, which could be the problem of economic position
character of  improved  varieties  significantly  affected of female headed households, including shortage of labor,
the   adoption   decision  of   the   farm   households  at limited access to information and required inputs due to
1% significance level. Yield is an important trait social position.
considered by farmers in evaluating new varieties of As expected, distance to market center has a negative
crops. The result of this study shows that if farmers and significant relationship (at 5% level) with probability
believe that new varieties are superior in terms of yield as of  intensity use of improved tef varieties. The model
compared to the local varieties, they will more likely adopt result indicate that as the distance from market center is
and widely use them. increased by one km, the probability of adoption and

Maturity (Maturity): Perception of farmers on the 0.24 and 0.08% respectively. The implication is that the
earliness in maturity of improved varieties was significant longer the distance between farmers’ residence and the
at less than 5% significance level in influencing the market center, the lower will be the probability of
adoption decision of improved tef varieties. These are in improved tef varieties intensity use. This may be due to
conformity with the earlier findings by [8] that all varietal relatively Proximity to market also reduces marketing
specific variables were positively related to the probability costs.
of adoption decision of modern mangrove rice varieties. Farmers’ perception of yield character of improved

Factors Determining the Extent of Improved Tef intensity of use of improved tef variety at 1% significance
Technologies Production Participation: This section level. Yield is an important trait considered by farmers in
focuses on factors determining the extent of farmers’ tef evaluating new varieties of crops. The result of this study
production participation, conditional on decision to shows that if farmers believe that new varieties are
produce improved tef technologies. Truncated regression superior in terms of yield as compared to the local
is used in this case, which is the second stage of the varieties, they will more likely adopt and widely use them.
double-hurdle model, to analyze the problem. Farmers’ perception of the new varieties about its

One of the significant variables in influencing the early  maturity  is  positively  associated  with the
level of improved tef technologies production adoption and intensity of use of improved tef varieties at
participation in the study area is the farming experience of 5% probability level shows that early maturing varieties of
household head (FARMEXP). This variable has an tef are more likely to be adopted by farmers at a faster rate
important impact on the extent of farmers’ tef production than late maturing varieties. This could be for the reason
participation  and  the result was significant at less than that farmers require such varieties to meet urgent food
10 percent probability level. This positive and significant requirements during food shortage period.
obtained coefficient reveals the importance of farming A change in the perception of the farmer on the yield
experience in the intensity of tef production participation of improved variety to be higher than that of local variety
as well as the decision to produce crop. The justification (i.e. a change from 0 to 1) brings about 0.2% increases in
for this is that experienced farmers might have gained the probability of adoption and 0.12% increase in
knowledge. The model result indicates that as the farming intensity of use of improved tef varieties. Farmer's
experience  of  the  household  increases  by  one  year, perception of earliness of the improved varieties increases
the probability of intensity use of improved tef the  probability  of  adoption and intensity of use by
technologies is increased by 50%. about  11%. A  marginal  change  in, education level

The next significant variable in truncated regression would   increases   of  the  probability of intensity of use
estimation is the dummy variable indicating sex household of    improved tef   varieties   by   about   0.15   and
heads (SEX). The estimated coefficients for this dummy 0.19%, respectively.

ceteris paribus. This could be attributed to various

intensity  use of improved tef technology decrease by

varieties significantly affected the adoption and the
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Table 1:Variable definitions and expected sign of the variables
Definition variables Nature and units of measurement of variables Expected Sign
Dependent variable
Adoption of improved tef technology Dummy (0=No, 1=Yes)
Area of improved tef cultivated Continuous (hectare)
Independent variables
Age of household head Years +/-
Gender of the household head dummy, 0,female,1,male Positive(+)
Education of the household head Formal schooling in years Positive(+)
Involvement in off farm activities Yes/no Positive(+)
Farming experience of the household head  number of years on farm Positive(+)
Labor force in man equivalent Number ( ME) Positive (+)
Total farm size Cultivated area in ha Positive(+)
Number of livestock owned TLU Negative(-)
Total annual income In Ethiopian birr Positive(+)
Distance to market center Kilometers (km) Negative (-)
Distance to nearest all weather road Kilometers (km) Negative (-)
Credit use Dummy(0=No, 1=yes) Positive(+)
Characteristics of tef technologies
Farmers perception of yield (0= not superior, 1= superior to local +
Farmers perception of maturity of improved varieties 0= not early maturing, 1= early maturing) +
Farmers perception of disease resistance (0= not better, 1= better) +
Farmers perception of lodging (0= not, 1= more) -
Farmers perception of color (0= not better, 1= better) +
participation on crop production training dummy (0= No, 1=Yes) +

Table2: Descriptive statistics of continuous variables by farmers groups 
Adopters Non adopters Total sample
------------------ ---------------------- -------------------

Variable Mean Std. Mean Std. t-value Mean Std.
AGEHH 44.52 13.22 44.62 13.794 0.9 44.6 13.502
Farm experience 27.4 12.21 20.55 11.10 2.9** 24.37 11.965
ME( labor force) 4.1 1.7 3.8 1.1 4.0064 1.747210.75

Educational level 3 1.66 1.8 1.4 2.1* 2.16 1.487
Livestock in TLU 19.1 17.4 13.3 9.12 2.5** 16.1 13.1
Farm size 2.1 1.6 1.8 0.88 1.3 2.01 1.4
Dist nearest market 3.4 1.1 6.4 2.1 1.9* 5.3 3.7
Dist to whether road 2.2 1.9 2.3 2.1 0.4 2.26 2.72
Total annual income 6344 1134.4 5611 2341.9 0.8 5411.1 2144.2
Note: std = standard deviation, the star indicate that, Significant* at 10%, ** at 5% and *** at 1% probability level, source own survey, 2013.

Table 3: Descriptive statistics of dummy variables by farmers groups.
Non adopter Adopter Total sample
----------------- -------------- ----------------

Sex N % N % N % Value
Female 19 27.5 8 11.3 27 19.3 5.9**
Male 50 72.5 63 88.7 113 80.7
Demonstration attended 
Yes 38 22.9 32 27 70 50 0.71
No 33 23 37 26 70 50
Crop production training attended
Yes 53 37 68 76.4 121 86.4 10.2***
No 3 4.2 16 23.1 19 13.6
Obtained credit/ access to credit
Yes 42 62 35 49.3 77 56.4 2.5
No 25 37.2 36 50.2 61 43.6
Earn Non/ off farm activities
Yes 32 22.9 36 25.7 72 54.3 0.2
No 37 46.3 35 50.7 68 46.5
Significant * at 10%, ** at 5% and *** at 1% probability level, source own survey, 2013 
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Table 4: Econometric model results for the probability of adoption and intensity of use improved tef technologies at Diga District.
(Probit) (Truncated)

--------------------------------------------------------------------------- ----------------------------------------------------------------
variable Coeff. Robust Std. err. t-ratio Marginal effect Coeff. Robust Std. err t-ratio Marginal effect
Sex 0.240 0.415 0.58 0.095 -0.280 0.1502 2.86** 0.247
agehhs -0.057 0.02 -2.08 0.022 0.0182 0.008 0.26 0.804
educational 0.5483 0.13 3.98*** 0.21 0.025 0.0369 0.69 0.0499
Farmexper 0.084 0.03 2.63** 0.03 -0.02 0.009 2.26** 0.547
TLMER -0.063 0.113 -0.56 -0.025 0.042 0.031 1.37 0.1714
FARMSIZE 0.043 0.129 0.34 0.017 0.048 0.035 1.39 0.1062
TLU 0.031 0.016 1.9 0.012 -0.007 0.0024 -0.31 -0.011
Fieldday -0.365 0.336 -1.09 -0.14 -0.01 0.093 -0.14 -0.009
Training 1.313 0.511 2.57** 0.51 0.010 0.265 0.04 0.0099
Distance tom -0.012 0.045 -0.35 -0.007 -0.012 0.013 -0.94 -0.063
Distanceto~r -0.007 0.69 -2.9** -0.2 -0.029 0.021 -2.35** -0.08
offfarIncome -0.110 0.361 -0.31 -0.043 -0.080 0.11 -0.68 -0.040
Credit -0.098 0.329 -0.3 -0.03 0.102 0.097 1.06 0.1541
totalHOUSE~e 1.23 1.41 0.01 4.84 3.04 4.19 0.72 0.032
CompareYield 0.412 0.359 3.15** 0.161 0.71 0.135 2.53** 0.01
Maturity 0.487 0.232 2.1* 0.19 0.006 0.058 1.9* 0.150
Shattering -0.346 0.180 0.92 -0.13 -0.119 0.054 -0.4 -0.246
Disease 0.049 0.190 0.25 0.01 -0.068 0.064 -1.07 -0.1639
Logging 0.310 0.1819 0.6 0.121 0.0334 0.0571 0.59 0.0802
_cons -1.19 1.845 -0.65 0.3469 0.600 0.58
Test statistics Wald ÷2*** (19) =15.9 Wald ÷2*** (19) =34

Log-L = -51 Log-L = -31
No of observation= 140 No of observation= 71

***Significant at P<0.01; ** Significant at P<0.05; Source: Model output.

Summary and Conclusion: The general objective of the regression  analysis   farming   experience,   participation
study was to identify the major determinant of the on  crop  production  training,  education  level,  distance
probability of adoption and intensity of use of improved to   nearest   marketing   center   and   the  characteristics
tef technologies in Diga district. Therefore, this study was of  new  technologies  like  yield  superior   and  maturity
initiated to identify factors that affect the probability of of the new crops over local cultivars were found to
adoption and intensity  of  use  of  improved  tef  in  the significantly  influence  farm  households  adoption
study  area. The study employed cross-section data to decision and intensity production of improved tef
analyze the effect of farmers’ socioeconomic and technologies.
institutional setting and physical attributes on the
probability of adoption and intensity of  use  of  improved Policy and Research Implication: On the basis of the
tef technologies. results of this study, the following policy and research

A double hurdle model was employed to identify implications are suggested as to be considered in the
farmers’ decision to adopt and the level of use of future intervention strategies which are aimed at
improved tef technologies.For this study, four farmers’ promotion of tef production technologies.
Associations  were selected using simple random Yield  is  one  of  the  preferred  traits/characteristics
sampling technique. Finally, 140 farmers were selected of the technology in influencing its adoption. This
using probability proportional to sample size sampling suggests that due attention should be given by
technique. Selected farmers were interviewed to generate researchers to improve the yield potential of existing and
data for the 2012/13cropping season using a structured new varieties of tef. The earliness in maturity of improved
questionnaire. Comparison of adopters and non-adopters varieties is also an important character considered by
of improved tef technologies revealed that adopters were farmers in their adoption process. This preference
moreexperienced educated, more participated on the emanates from farmers’ attitude to get away from crop
training and slightly near to the marketing center than the failure resulting from long maturity period and ensure
non-adopters. food supply with in short period. Research efforts should,

The result of a double-hurdle econometrics model therefore, give emphasis on shortening maturity period of
show also that among 18 explanatory variables used in the tef varieties.
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The study  revealed that crop production training
has significantly and positively affected adoption and
intensity  use  of  improved  tef  varieties.  This implies
that farmers participated on training more adopted
technologies. Therefore, Policy makers and other
development partners involved in agricultural
development have to give more attention to the provision
of more effective agricultural services. Furthermore,
concerted effort should be done to update the theoretical
and practical knowledge of the extension personnel
through in service training.


