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ADOPTION OF IMPROVED SESAME VARIETIES IN MEISSO
DISTRICT, WEST HARARGHE, ETHIOPIA

ABSTRACT

Achieving national food security and diversifyingpert earning agricultural commodity is
one of the major challenges currently facing depiglg countries like Ethiopia. Oils crop in
general and sesame crop in particular play a greale in improving household’s food
security, increasing income for the local populatiand export earnings for the country.
Despite the high production potential and the ecpimoimportance of the crop, sesame
producers particularly small scale farmers did rextonomically much benefited from its
production. Low production and productivity, whishmainly associated with poor adoption
of improved technologies and poor marketing systeas, among the major problems. To this
end, the objectives of this study were: to assbegelative financial profitability of improved
sesame varieties, to assess the perception of farmeout improved sesame varieties
attributes and to explore the contribution of faraie-farmer knowledge sharing to adoption
decision and finally to determine the relative imtpace of the various factors associated
with adoption of improved sesame varieties. Fos thiudy, a three stage of sampling
procedure was employed to select the sample holdseh&irst, Meisso district was
purposively selected. At the second stage, four Wéye randomly selected among sesame
growers PAs using random sampling method. Find}) sample respondents were selected
from the sampling frame based on probability prdjgoral to size of sesame growers (PPS)
random sampling method. In this study, data weriinobd from 140 randomly selected
households through personal interview conductedrayed enumerators using pre-tested
interview schedule and from group and individuadadissions, as well as the researcher’s
personal observations. In addition, secondary degégie collected from relevant sources such
as research, zonal and district office of agricudtuand others. In order to describe and
compare different categories of the sample unith wespect to the desired characteristics,
mean, standard deviation and percentage were cagdpufurthermore, chi-square and an
independent sample t-test were used to identifyabls that vary significantly between
adopters and non-adopter.Logistic regression (byniaxgit) analysis was used to identify the
relative importance of the various factors assamiatwith adoption of improved sesame
varieties. The economic analysis using the parbiatigeting method and price sensitivity
analysis was also used to ascertain the profitabilof the adopted improved sesame
technologies. The result of the study indicated #i@out 42.9% of the sample respondents
were adopters of the improved sesame varietiedesMi1l % non- adopters.The survey result
also revealed that knowledge/information from farrmmefarmer knowledge sharing at their
work and market place was found to exert a sigaifi impact on the probability of improved
sesame Vvarieties adoption by farmers. This was tdué¢he farmers perceived that the
information is most relevant, trusted and frequerdkccessible for the farmers decision
making to adopt improved sesame technology. Inh@/éirmers are not only as source of
knowledge of technology but also they are the sbaféamproved seed for the majority of the
adopters in the study area.Results of the logigigzession analysis indicate that among ,18

XV



identified explanatory variables nine of them sigaintly influenced adoption of improved
sesame varieties.Education,sex, family labor sypplgstock onwership,total farm income
earned ,perception on varieties attributes, farnter farmers knowledge sharing and
experience in sesame crop production have assakiategificantly and positively with
adoption of improved sesame varieties.whereasjtistdrom market center has associated
significantly but negatively. The partial budgesuéis also indicate that improved sesame
varieties was highly profitable as against localtmars sesame .The overall finding of the
study underlined the high importance of institutibsupport in the areas of extension service
to insist farmer-to-farmer knowledge sharing andrke# to enhance adoption of improved
sesame varieties. There is also need to consideneis’ views during the new sesame
technology development, evaluation and dissemingtimcess because farmer views help
scientists to design, test and recommend new témfies in light of information about
farmers’ criteria for usefulness of the innovatioMoreover, due attention and policy
consideration has to be given by government toettggnificant variables which have a
potential impact in determining farmer’s adoptioecision in the study area.

XVi



1. INTRODUCTION

1.1 Background of the Study

The population of Ethiopia is estimated about 74ioni with demographic distribution of
50.45% men and 49.55% women with an annual groatl of 2.36%. The population
growth is fast and 11,956,170 of its populationdesn urban whereas, 61,962,335 live in
rural area and are engaged in agricultural basedoagic activities (CSA, 2007). Hence,

agriculture plays a vital role in Ethiopian economy

Agriculture is the pillar of Ethiopia economy, prdng employment for more than 85% of
the country’s population and is the main incomeegating sector for the majority of the rural
population, accounting for more than 45.9% of ttaltGDP of the country. It also serves as
the main source of food and generates 90% of tteagio exchange earnings. It provides raw
materials for more than 70% of the country’s indestWith in agriculture, 60% of the output
of the agricultural GDP comes from crop productiwhereas, 30% and 7% is from livestock

and forestry, respectively (World Bank, 2007).

Despite its importance in the livelihood of the pkoand its potential, the sector has been still
dominated by smallholder subsistence production aratlitional technologies are
predominant. Hence, level of productivity in agtiare is very low due to, among others, low
rate of the adoption of improved technologies. @ouently, the agricultural sector has failed
to meet adequately its primary objectives such raviging food, raw materials, exports
earning, and resources inevitable in itself andeotbectors of the economy. The poor
performance in agriculture coupled with rapid papioin growth which aggravated the
problem of low export commodities, household foedwsity and per capita food production.
Consequently, this has forced the country to be anbe major recipients of food aid and

importer of commercial food grain in the third webdountries (Million and Belay, 2004).

In order to reverse these horrifying situationg finesent government has put agriculture at
the heart of its policies so that it accelerateenemic growth and development. The



agricultural development program focuses on agucal growth and provides support to
small farmers, pastoralists and large-scale comaliei@mers. In particular, attempts have
been made to increase agricultural production enctbuntry through increasing, among other
things, the use of fertilizers, improved seedsnéa@ manpower, improved cultural practices
and reclamation of waste lands .Moreover, to conrteob the food insecurity problem and
low export earning from agricultural commoditieshet country need to focus on
diversification of agricultural production, highlua commodities for export and adoption of
appropriate newly introduced crops and livestocktelogies. In this regard, adopting of the
newly introduced and released sesame varietieso#mer additional oils crops is as an

alternative vital for the production of commergyadiriented high value crops (ADLI, 2001).

At present, the Ethiopian government devotes cenglile resources to research and
extension in view of encouraging small scale fasrerincrease their productivity and to be
focused them on international high market demareps to increase export earnings of the
country. One of such crop is improved sesame. ig rdgards, efforts were made over the
country to develop and disseminate better perfograesame crops in the potential area.

Oromiya region is a major producer of sesame, waroigh next to Tigray and Amhara region;
due to it has relative potential area especiallthenarid and semi arid low land environment.
A rift valley is among major producing area of atl®p in general and sesame in particular,
due to its arid and semi aridness which is veriable for sesame production. The study area,
Meisso woreda, being part of the central rift wallgea of West Hararghe Zone, is one of the
potential sesame crop growing areas in the ZondkdWé/erer research center, which is a
center of excellence in oil crops research in thentry, on top of releasing several varieties,
it has been making efforts to introduce the impdbsesame varieties in the area. There were
also the extension interventions programs had lmade by MoARD, NGOs and IPMS
project in collaboration with woreda office of pastlist and rural development for last ten
years. As a result of such interventions, farmerthe study area widely cultivated improved
sesame varieties as an alternative cash earnimpg Thus, the present study is proposed to

assess its relative financial profitability, farrseperception to improved varieties attributes,



role of farmer to farmer knowledge/ information shg and factors that influence adoption of

improved sesame varieties in the district.

1.2. Statement of the Problem

Achieving national food security and diversifyingpert earning agricultural commodity is
one of the major challenges currently facing depilg countries like Ethiopia. Oils crop in
general and sesame productions in particular plgneat role in improving household’s food
security. It also is one of Ethiopia’s fastest gimmgvand important sectors, both in terms of its
foreign exchange earnings and as a main souragcoirie for over three million Ethiopians.
It is the second largest source of foreign exchaagaings after coffee (CSA, 2008). Hence,
an oils crop plays a vital role in Ethiopian ecoryom

Among the oils crop, sesame is one of the biggepbrt earner for Ethiopia .Due to its
organic seed (with out use of inorganic fertilizerd pesticides), currently, the demand of
Ethiopian sesame is growing in the world market: iRstance, the Ethiopian white sesame
seed is used as a reference for grading in interredtmarkets. Because of this fact Ethiopian
government indicates the oils seed particularlyasesas the top priority export crop. In the
last few years, sesame production has demonsthagitly significant growth. In 1997 the
total area under sesame production was about 64800n nearly ten years’ time (up to
2007), the total area of sesame production hasased by more than 200% to about 211,000
ha. Similarly, the quantity of sesame produced rduithe same period, which is mainly
intended for export, has also increased from 42{00@s in 1997 to about 149,000 tones in
the year 2007, which is again an increment of ®&0% (CSA, 2007).It also one of the
leading export oil crops in Ethiopia where by 90#4h@ production is directly towards export
(EASE, 2007).

However, despite the country has high potentiahtoease production, the yield of this crop
is low as compared to its potential yield. Sometlué contributing factors to the low
productivity level are low yield potential of seedltivars, low quality of seeds, erratic

rainfall, and susceptibility of seeds to biotic amdiotic stress, low adoption of improved



technologies mainly seed and recommended managegmaciices (Asnaket al., 2005).
Farmers in the districts of West Hararghe Zoneenegal and the study area, in particular are

among those who are suffering from the problenowafyield.

In order to increase productivity and productiontled crop, Ethiopian agricultural research
organization was made effort over the country tease improved sesame technology. Since
the establishment of Ethiopia Institute of Agricuéil Research (EIAR) particularly during the
period 1980-2005/06, about ten improved sesametiegiwere developed and recommended
for the suitable agro ecology (Hailu, 2005). Besitlee technology generation, efforts were
also made to promote this technology in potentiatipction areas in the country. A Meisso
district is among the area where this improved reesaarieties were introduced to improve
the income and food security status of farmers.sThas been done through on farm
demonstration and seed dissemination through thabooative efforts of various institutions
such as Melka Werer research center, IPMS projeateda Office of pastoralist and Rural
Development and some NGOs. The produced seeds al®yepopularized to the farming
community through farmer-to-farmer seed exchangéesy.

In spite of such intervention, information with ee&d to adoption of improved sesame
varieties on locally specific factors influencingogtion, and the financial profitability of

improved sesame technologies being promoted inwiieeda was not systematically and
empirically studied and documented in the study.ate addition to this fact, information

about farmers’ perception on improved sesame vesietttributes and contribution of farmer
to farmer knowledge/ information sharing in adoptidecision are also found to be
insufficient and are not well understood. Hencés Htudy was aimed at assessing financial
profitability and factors that influence the adopti of sesame varieties and farmers’

perception about improved sesame varieties atgshut



1.3. Objectives of the Study

The specific objectives of the study are:-

1. to assess the relative financial profitabilityimmproved sesame varieties adoption

2. to assess the perception of farmers about impregsdme varieties attributes

3. to explore the contribution of farmer-to-farmer lrledge sharing to adoption and
diffusion of improved sesame varieties

4. to determine the relative importance of the varitacsors associated with adoption of

sesame varieties

1.4. Research Questions

1. What are the factors influencing farmers decisiimnadopt improved sesame varieties
in the study area?
2. What is the relative financial benefit of the adoptof improved sesame varieties?

1.5. Significance of the Study

Increasing agricultural production in the develagpworld had been a primary concern of the
policy makers and development agencies for manysyddy now some sort of consensus
exists about how increased production can be aetidmproved farming technologies which
are the results of scientific research, must béahla to farmers, along with full information
on how to use the new technologies. If researclaets understanding of farmers’ problems
and the conditions under which they are operatihgmay result in development of

inappropriate technologies and fail to accelerageprocess.

In this respect, all development partners like esiten educators, technical assistants, NGOs
and other development agents involved in agricaltutevelopment must be aware and
understand the financial profitability of the teoktogy, farmers’ perception on technology

attributes, contribution of farmer to farmer knodde sharing in adoption decision and



factors affecting the adoption of new technologre®rder to target and extend appropriate
technologies to farmers. It is also important fatigymakers to know the benefit of new
technologies and the critical factors that couldeterate there use. This could facilitate
efficient allocation of major resources for reséarextension and development programs.
Hence, this study attempted to figure out the fai@nprofitability, farmers’ perception,
contribution of farmer to farmer knowledge sharingimproved sesame varieties adoption
and factors affecting its adoption by smallhold@infers in the study area. It is expected that
this study would serve as a springboard (faciljato undertake detailed and comprehensive

studies in the country.

1.6. Scope and Limitation of the Research

This study is only a piece of a huge effort to Uthfiealities regarding agricultural technology
acceptance and its consequences. Therefore, ipe ssdimited in terms of coverage and
depth owing to financial and time resources avélal is limited to only sesame varieties
and also limited to Meisso district in terms of a®verage. Nevertheless, the result of this

study can be used as a reference for other siamas.

1.7. Organization of the Thesis

This thesis is organized in to five chapters. lgihe with the introduction chapter that gives
highlights on the background of the study, statdnoéihe problem, objectives of the study,
significance of the study and scope and limitatiaisthe study. The Second Chapter
elaborates a review of some theoretical and engbistudies in respect to the area under
discussion. Three while the methodology part whithudes a brief description of the study
area, sampling procedure, data and data collectiethods and methods of data analysis
applied for the study are discussed. The resulisdsstussion are discussed in Chapter Four.

Finally, Chapter five deals with the summary angamant policy implications of the study.



2. LITERATURE REVIEW

In this chapter a key concepts, theoretical expiana and empirical evidences relating to
technology adoption are explored. The chaptervgldd into ten sections. The first section
discusses the key concepts such as, adoption acdptien. The remaining nine sections
discuss a review of adoption of new technologiegact and technique used to assess impact
of technologies, adoption model, sequence of neWni@ogy adoption, knowledge sharing,
sesame production and research in Ethiopia, emapstadies on the adoption and conceptual
framework for analyzing the determinants of impmws®esame varieties on the basis of the
insights gained from literature review and the actontext of the study area.

2.1. The Concept of Adoption and Perception

2.1.1 Basic concepts of adoptions of innovation

Innovations are new methods, ideas, practices aimiques, which provide the means of
achieving, sustained increases in farm productiaitg income. The innovation may not be
new to people in general but, if an individual Imad yet accepted it, to that person it is an
innovation. Some innovations originate from agtictdl research stations, others from
farmers (Van den Ban and Hawkins, 1998). Diffusi®ra process by which new ideas are
communicated to the members of a social system oedain period of time (Rogers and
Shoemaker, 1971).

Rogers (1962) defined the adoption process asndmal process an individual passes from
the first hearing of about an innovation or teclaggl to a final adoption. According to Feder
et al. (1985) adoption may be defined as, the integradfcan innovation into farmers’ normal

farming activities over an extended period of tifike author also noted that adoption is not
a permanent behavior. This implies that an indigldmay decide to discontinue the use of
innovation for variety of personal, institutionaicasocial reasons one of which might be the

availability of another practice that is bettesatisfying needs.



However, for rigorous theoretical and empirical lgsia, a precise quantitative definition of
adoption was given Fedet al (1985).They distinguished individual (farm levalloption
from aggregate adoption depending on the coverdgdividual (farm level) adoption was
defined as the degree of use of new technologgng-lrun equilibrium when the farmer has
full information on potentiality of new technologyhis type of adoption is the area of
concern for our study. In the context of aggregateption behavior, the same authors defined
the diffusion process as the spread of new teclgyolath in a region. This implies that
aggregate adoption is measured by the aggregatkedeuse of specific new technology with

a given geographical area or within the given papaoih.

2.1.2 Basic concepts of perception

Different scholars define perception in differerdays. People grown up in a certain physical
and social environment and through socializatiatesses become aware of certain issues in
their environment. Such awareness of phenomena tak&in shapes in people’s minds. This
involves the transformation of own experience ioéstain image. This is called perception
(Gutuet al.,2003). According to Berelson and Steiner (196djception is the more complex
process by which people select, organize, andgregesensory stimulation in to a meaningful
and coherent picture of the world. Van den Ban ldad/ikins (1998) defined perception as, a
process by which we receive information or stinftdim our environment and transform it
into psychological awareness. Therefore, througr teenses, farmers receive and gather
stimuli that indicate the attributes of improveda®e varieties is superior over the local one

or not.

As clarified by Duvel (1991), perceptions are ustieod to be of a more specific nature and
are analyzed on the basis of attributes of innowati For this purpose an inventory or list of
attributes is required that is as encompassing assilple. Unlike the Roger’'s (1983),
classification of innovation attributes that arelwbad and unspecific categories, they are
more specific and possibly address the causesaniges. A number of studies have analyzed
the relationship between characteristics of ancafjtiral technology and its rate of adoption.

Most have used more or less objective judges, we hasumed that all farmers perceive these



characteristics in the same way. A person's paaepf an innovation may, however, differ
widely from the actual characteristics of the inaton. Perception is influenced by our
values, beliefs and attitudes, and objective ass&sisof relative advantage, compatibility,
etc, is difficult for every one to act (Adams, 1992 the research perception is to mean any
criteria, methods or stimuli by which a given farmeses to differentiate one aspect of
improved sesame varieties in terms of its charesties. In addition, any criterion used by
farmers to differentiate the quality of a given iedes from other is also considered as

perception.

Farmers use various frame of reference in appaisia relevance and usefulness of research
and development products accessible to them. Irraggppg intervention from various
sources, farmers refer to the expected added valwespect to their objective functions;
practicability of what is being proposed and itis Within the ongoing farmers’ practices
(Leeuwise, 2004). Therefore, considerations of regfee used by farmers in appraising
different interventions are crucial in promotinguwnerop production practices in order to

increase the productivity of the crop in a giveeaar

2.2.Adoption of new Technologies

It is a fact beyond dispute that the world food @ypin the future largely depends on
achievements in agricultural researches that reqsiubstantial investments. Because
researches produce variety of new technologies witith farmers can increase production.
There is a general agreement that the efficienliGgigpn of the results agricultural research
is one of the primary means for accelerating thee m@f agricultural; development in
developing countries (Aron, 1981, cited in Berha@002).This indicates the need for
generating agricultural technologies and creatibonmechanism for the adoption of the
developed technologies. Because society cannofib&oen agricultural research, if research
results are not adopted Aregay, 1979). In otherdwttre adoption of agricultural innovation
in developing countries attracts considerable #tirrbecause it can provide the basis for
increasing production and productivity. ). It isetefore, important that the process adoption

and diffusion of new technologies in agriculturediearly understood.



However, all innovations do not diffuse at the saate. Various innovations are objectively
different and probably are perceived as being @ffe by farmer decision maker. Thus, it
seemly likely that such perception of differencesuld affect decisions to adopt or reject a
particular innovation (Van den Ban and Hawkins, 899he same authors have identified
that the important traits of innovation, which udhce rate of adoption are: (i) relative
advantage; (i) compatibility; (iii) complexity;\) traibility; (v) availability. At the most basic
level, an economic agent is assumed to make dasigio adopt or not to adopt a new
innovation based on its objectives and constrastaell as cost and benefit it is accruing to it
(Million and Belay, 2004).

The economic advantage of new technologies andetiomomic profitability of adopting
would attract farmers towards these improved prasti According to Dasgupta (1989), the
utility or usefulness of an item, as understoodabgotential adopter determines its rate of
diffusion. Moreover, the extent to which the preetis simply a modification of the existing
one or totally foreign to the knowledge and expee of the adopter will also determine
whether or not it will be accepted. A technologgmsnetimes accepted for its prestige-giving
quality rather than its utility. Dasgupta (19893 @lreported that the incompatibility of high
yielding variety of wheat with local norms, valuasad habits contributed to the failure of
recommended practices in Western Uttar Pradesdges, India. The author further explained
that when a high yielding variety of wheat was aduiced in villages, it gained immediate
acceptance by the farmers for its economic prdfitglbut its use slowed down perceptibly
in subsequent years because of its diffusion isghallages. Generally, farmers will adopt
technologies in a stepwise pattern based on therieriof profitability, initial capital

requirements, complexity and availability (Fedeal.,1985).

Actual experience in the adoption, however, showed farmers were not as prompt in
adopting improved practices as was expected (Dasgdp89). The implication is that the
time span between the introduction of improved adgiral practices to farmers and their
adoption by farmers was often unexpected long. &tpectation on the part of researchers

and practioners is that once these factors ideditift will be possible to predict the adoption
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behavior of farmers effectively and to shorten lgmegth of the time lag in the diffusion of
innovation. That is also the reason why researche¥sencouraged to undertake adoption

studies in different part of the world includinghigtpia.

Adoption process generally includes five stagesaramess, interest, evaluation, trial and
adoption. However, in practice the adoption preaizes not follow these sequences (Rogers
and Shoemaker, 1971; Van den Ban and Hawkins, 1088}his issue Vanclay and
Lawrence, (1994) added that adoption does not sagfsfollow the suggested stages from
awareness through knowledge; trial does not alwlagsl to adoption. In some cases,
particularly with agricultural innovations, farmensay hold awareness and knowledge but
because of other factors affecting the decisioningakrocess, adoption does not occur. In
most cases, adoption behavior differs across ssmoomic groups and over time Some
innovations have been well received, while othergehbeen adopted only very small groups

of farmers.

Therefore, the adoption of new technologies andlycbon approaches in farming activities
is become crucial for developing countries in ortiermeet the challenges in agricultural
production and productivity. Farmers’ exhibit diéatial behavior to words new technologies
and it is important to understand and predict soehavior in designing and implementing

agricultural programs.

2.3.Mode and Sequence of Agricultural Technology Aaption

Attentions have also given to explaining the maajgfoach and the sequence of agricultural
technology adoption. Two approaches are common gmcwdtural technology adoption

literature. The first approaches the adoption & Whole package while the second one
stresses step wise or sequential adoption comparfemtpackage. Opponent of the whole
package approach strongly argue that farmers dptadohnologies as package, but rather
adopt a single component a few suitable technado@eyrlee and Hesse de Polanco, 1986).
They conclude that farmers choose to adopt inpguesdtially. Initially adopt only one

component of the package and sequentially addingpooents over time one at a time. The
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major reasons often given for sequential adoptibnaopackage of technologies are
profitability, riskiness, uncertainty, limpness imvestment and institutional constraints. A
farmer selects a technology that exhibit thesabates. Therefore, this process continues

until a whole package is full adopted.

2.4. Knowledge Sharing and Diffusion Technology

Since every society is built around relationshths, behavior of an individual actor cannot be
fully understood unless we relate it to the actioh®thers with whom the individuals are
connected through various social ties (Granovelt@®85). Social and informational networks
do exist within the farming community; they exerts@nificant influence on farm-level
decision making; and such networks affect differeietision domains. In exchange of
agricultural knowledge, crucial issue is the mode@mmunication between farmers, their
organization and scientists. Appropriate commuriocatools are needed to enhance the
sharing of knowledge .Farmers to farmer’'s commuitoais among of the appropriate tools
for knowledge sharing.

Given the limited scope of formal extension progsamformal exchange is often the primary
source of information about new technologies in-Sabaran Africa. Farmers actively or
passively seek information from neighbour or obsemeighbour experiments during social
interaction. Since information may come in the fasfrexternality, social capital reduces the
cost information accumulation and enables to adept farming practice. Therefore, small-
scale producers often rely on informal mechanisimsformation exchange and knowledge
sharing to address agricultural problems and chgdls. The increasing role of informal
mechanisms for information sharing has been rezegnin the literature through farmer-to-

farmer models of agricultural development (Evelestral., 1996).
Farmers share their knowledge and experiencesdim timmediate surroundings such as

neighbors, friends, family and others. Similarlgrnhers can disseminate innovations better

than official extension agents because they havenatepth knowledge of local crops,
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practices, culture and individuals; they commurcetfectively with farmers and are almost

permanently available in the community (GTZ, 2004).

Even in areas were social organization and infuasire exists, farmers prefer their fellow
farmers as their primary information source andefeahd Slade (1985) study India shows
farmers without access to formal extension serusz farmer-to-farmer communication; and
most farmers in India preferred fellow farmers lasit major source of information despite

the existence of Training and Visit Extension Systd the time of the study.

As the more literature demonstrates, informatidfusion may be a function of social capital

suggesting the possibility of differences in accassnformation from early adopters by

potential adopters that may leads to differencadaption rate. Social capital may influence
social learning and technology adoption in a numloéways. First, social capital reduces the
cost of information acquisition since it can bewiced passively during social interaction or
actively from people who already know each othecddd social capital reduces uncertainty
about the reliability of information. Informatioiikély to be given higher value if it comes

from trusted people. Third, social capital factits a willingness and cooperation in sharing,
thereby revealing tacit information that would k#ficult to exchange otherwise (Burget

al., 1996).

2.5. Econometrics Models for Analyzing Adoption Dasions

Adoption decisions can be analyzed with differemialby choice models. Results of earlier
studies showed that models of aggregate adoptimwipattern of S-shaped curve (Mahajan
and Peterson, 1985; Fedaral, 1985). Models that generate S-shaped curvededogistic
function and cumulative normal distribution functioAmong these models, the logistic
distribution function is the most widely used funat in adoption and diffusion studies.
Mulugeta (2000) pointed out that, the logistic ftioic represents a close approximation to the

cumulative normal functions.
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Beside the qualitative choice models, there are afother analytical tools used in adoption
studies, such as descriptive statistics (meanep&ge, frequency) and inferential statistics
(t-test and chi-square test etc.). These toolefea their own merits, as well as limitations in

the ex-post analyses of adoption. For instanceisigushi- square contingency tables to

perform non-parametric hypothesis tests does nablenmeasurement of the qualitative

importance of an explanatory variable or the effexftseveral variables taken together on the
adoption decision (Fedet al, 1985).Moreover, since these studies providethfaymation

on the quantitative importance of the explanatoariables, policy makers could not

appreciate the significance of these factors.

Regressions models, which include a yes or no tgppendent variable, are called
dichotomous or dummy- variable regression modeichSnodels have been proposed for the
analysis of dichotomous outcome variable (Amemi@81; Pindyck and Rubinfeld, 1981).
These include the linear probability function, Lidgjic distribution function, and normal
distribution function, (probit). These functions ieeused to approximate the mathematical
relationships between explanatory variables andattogtion decision that is always assigned
gualitative response variables (Gujarati, 1995he Tajor point that distinguishes the binary
response model from the linear regression moddhas the outcome variable in these

functions is dichotomous (Hosmer and Lemeshow, 1989

Although Ordinary Least Squares (OLS) estimates lmarcomputed for binary model, the
econometric problems such as non normality, (iistutbance term (Y is not normal
distributed), heteroscedasicity of the disturbatezen (U), and lower value of & however,
linear probability models where dependent varialslkes only either 0 and 1, are not
appropriate to test the statistical significance estimated coefficient (Amemiya, 1981
and Guijarati, 1995).

These deficiencies could be avoid through the dse monotonic transformation (probit or
logit specification), which guarantees that pradits lie within the unit interval (Capps and
Kramer, 1985). The fact that the models exhibitimglative distribution function enables to

solve these problems. The use of probit and logidets, which give maximum likelihood
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estimates, overcome most of the problems associaittd linear probability models and
provide parameter estimators which are asymptdficainsistent, efficient and Gaussian so

that the analogue of the regression t-test carppleal.

The exact form of each S-shaped curve, slope ayndmste of diffusion pattern may differ
depending on the theory and models used to desitrébdiffusion process (Legesse, 1998).
The models that generate S-shaped curve includggimginction, the Gompertz function, the
modified exponential function, the cumulative nofrmdistribution function and the

cumulative log-normal distribution function.

The choice of a model with non-linear specificatisnlependent strictly upon the distribution
of the disturbance term, u, and among these thmadoand logistic are two of the most
commonly assumed distributions, providing still thew rationale for their importance (Aldric
and Nelson, 1984). The authors added that the etmtween the logistic and normal curves
revolve around practical concerns such as the abibiyy and flexibility of computer

programs and personal preference.

Available evidence shows that the logistic functisrthe most frequently used function in
adoption studies. According to Hosmer and Lemes{i®89), there are two primary reasons
for choosing the logistic distributions: from matinetical point of view; it is an extremely

flexible and easily used function; and it lendglitdso a meaningful interpretation. Maddala
(1983) has recommended probit models for functiéorahs with limited dependent variables

that are continuous between 0 and 1, and logit tieddediscrete dependent variables.

2.6.Impact of Agricultural Technology on Farm Income

Research evaluation refers to judging, appraisarggdetermining the worth, or quality of
research. This is often done in terms of its rateea effectiveness, efficiency, or impact
(Hortonet al, 1993). Hence, research impact is an evaluatiandeals with the effects of the
research output on the target beneficiaries. Impkct implies a behavioral change in target

population due to the technology (Anandajayaseketaah, 1996).
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According to Echeverria (1990), impact refers te pinysical, social, and economic effects of
new cultivation and post-harvest methods on craplemestock production, distribution, and

use and on social welfare in general.

Impact assessment can be carried out to study rtipadt of a particular innovation/
technology, on a research program, or on a resgaagdram plus complementary services
(such as extension, marketing, etc). Impacts cem la¢ measured at the individual household
level, target production level, as well as natioaadl regional levels (Anandajayasekeram
al., 1996).

In discussing impact of any research program, cae identify two broad categories of
interpretation. In the first category, some pedplek at the direct output of the activity and
call this impact, e.g., a variety, a breed, ortaofeecommendations resulting from a research
activity. Most of the biological scientists belotq this category. The other category goes
beyond the direct product and tries to study thiece&s of this product on the ultimate users.
This one looks at the fit of the program within theerall R&D of the country. Most social
scientists, donors, planners and policy makersngelo this category. This second type of
impact deals with the actual adoption of the redeayutput and subsequent effects on
production, income, environment and/or whatever tlevelopment objective may be

(Anandajayasekeraet al, 1996).

The impact or the potential of any improved tecbgglunder real farm situations is generally
assessed from the magnitude of the differencebamtean yields, net economic returns or
benefit-cost ratios of the improved technology #rake of the traditional or existing farmers’

practices (Kiresuet al, 1996).

Adoption of new technology aims at impacts or clenthat are intermediate to livelihood
outcomes and that relate more to the income olske to the policies and structure in the
sustainable livelihood framework (Asres, 2003).Actyange (monetary or non monetary)

faced by farmers when they toggle to varieties wangaintaining (adopting) is called impact
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of changing of variety use computing impacts trest bome due to the use of new technology.
Varieties can have important role in the incomeustaf beneficiaries because the bargaining
power of the farming household is mainly a functajrthe income that has come due to the
use of that variety (Goldfeld and Quandt, 1973).

2.7. Technigues used for Assessing Relative Protiitity of Technology

In production economics, a number of techniques methods are used for assessing the
impact and relative profitability of different temblogical and non-technological factors.

Among these tools, partial budgeting estimatioiméscommonly used ones.

Partial budgeting is the most familiar and agetolal, which translates the pros and cons of a
particular organization or changes in the orgaiomain to financial terms so as to make
judgments based on income and profit basis. Ihia@propriate tool to evaluate the effect of

relatively small changes in farm organization otimoe.

It is also a technique for assessing the beneiitscasts of a practice relative to not using the
practice. It thus takes into account only thosenglea in costs and returns that result directly
from using a new practice. Therefore, to analyzpaaoh of improved sesame varieties use on

farm income, partial budgeting technique was careid for this study.

2.8. Sesame Research and Production in Ethiopia

2.8.1 Sesame research

Sesame research in Ethiopia has been carried @@r dhe national program on oil seeds.
Sesame is considered as a lowland crop and tree riéskearch is carried out in the lowland
research station at Melka Worer in the Central &agparts of the rift valley, 250 Kilometers
east of Addis-Ababa on the way to Dire Dawa. Tlai@h coordinated experimental works
on sesame, groundnut, safflower and castor beasedReh selection work is geared towards

varieties with uniformity of growth, fewer tendeasito shatter, good number and size of
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capsules as well as disease resistance. Exotietieariwith shuttering and non-shuttering
characteristics are also under study at the stélitiowika, 2003). Mbwika has also indicated
that in 2003, Alemaya University of Agriculture,mmgHaramaya University) has also carried
out research work on sesame and other oil croBsioie area.

Different studies (EARO dry land Crops Researclat8gy, 2000; Getnet and Adugna, 1992)
indicated that testing of introduced and local gadesm at irrigated, high rainfall and low

rainfall areas have helped to release differenareesvarieties. Abasina is bacterial blight

resistant and suitable for high rainfall areas ettgrn Ethiopia whereas Mehado-80 does not
perform better under irrigation, particularly in Ash Valley. Varieties E and S have adopted
well around Dedesa and Gutin in Oromiya Regioretiesbut it is less demanded due to their
less disease resistance and poor colors. Tate sesagd variety has been identified as a

highly productive and highly adaptive particulafity Hararghe area.

According to Getnet and Adugna (1992), the aversd®nal yield per hectare of all oil seeds
was quite low, compared to what researchers comyrasthin from demonstration plots. In
general, the average yield has improved from 4i@tals per hectare during (1967-1971) and
to 6 quintals per hectare during (1982-1986). Regésand linseed showed the highest
average yield increment, probably because of tlaively improved cultivation techniques
and varieties availability to farmers.

2.8.2 Sesame production

Agriculture is the mainstay of the Ethiopian ecogypmot only by virtue its substantial
contribution to the livelihood of a large majoritf Ethiopians but also for its significant
contribution to the country foreign exchange eagainCognizant of this fact, the Ethiopian
government has pursued the Agricultural Developnhexlt Industrialization (ADLI) strategy
since 2001 as a means of economic development. stia@egy document specifically
indicates that the success of the effort is assifiréd performance of the agricultural sector
is transformed from a generation’s long perioduddssstence to a market oriented commercial

production system. To this effect, all responsimimistries and agencies of the federal and
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regional governments and different multilateral dmldteral collaborative efforts are in the

process of implementing the strategy.

As the most responsible body for this strategy, Et@opian Ministry of Agriculture and
Rural Development (MoARD) has developed a mastan gb enhance market oriented
production for priority crops and livestock commige (MoOARD, 2004). The oilseeds sub
sector, of which sesame is an important produanés of the priority crops within the master
plan. According to the master plan document, in(20@ total production of sesame seed was
156,600 tones, and yet this volume of productionladgootentially increase three fold.
Consistent with this, the Ethiopian government arteedouble the production and export of
oilseeds between 2005 and 2010.The existing prmiudystem suffers from traditional
farming practices, unimproved seed, lack of femiti use, etc. This situation has caused
productivity of the crop per hectare to be far belbe estimated FAO potential, which are
about 16 gt/ha.

According to the Ministry of Agriculture and Ru@kevelopment (MoARD) master plan, the
2000 average productivity of sesame per hectared quintals. However, the Ethiopian
Statistical Authority report of 2007 indicates tlia¢ crop’s productivity level is 7.07 quintals
per hectare countrywide, although total productsslightly less (149,400 tones) than what
was reported by the MOARD master plan for 2000 (866 tones). However, it is understood
that the current productivity level of sesame ihigpia is far below the expected average,
and therefore there is room for improvement by reaina better farming system and the
implementation of improved inputs. Moreover, sinbere is still land available in the
northwestern, western and southwestern areas otdhatry, the potential for increasing

production volume is great.

Despite the potential for increasing the productad productivity of sesame, there are also a
number of challenges inhibiting sesame productiod @aroductivity. Among the many
production constraints, the most important incladieck of improved cultivars, a poor seed
supply system and a lack of adequate knowledge aomihg and post harvest crop
management. In addition, there are severe biotressts, such as bacterial blight
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(Xanthomonas campestris pv. sesami), phyllody (Ndl@sma like organism), Fusarium wilt
(Fusarium oxysporum), Powdery mildew (Oidium erpsigles), Alternaria leaf spot
(Alternaria sesame) and Cercospora leaf spot (Gpma sesame), which are the common
sesame diseases registered in Ethiopia .The disaased by mycoplasm like organisms and
transmitted through Jassid (Orosius albicinctug}drél blight —very common in humid and
high rainfall areas, transmitted by infected semu$ phyllody —is a highly destructive disease
.Sesame leaf roller or webworm(Antigasta catalagh& also an important and widespread
insect that damages sesame in Ethiopia (DanieB)200

Pests attack the crop in all stages of its devetypmThe most important storage pests of
sesame in Ethiopia are the red flour beetle (Tnimolconfusum) and rice moth (Corcyra
cephalonica). These are cosmopolitan insect péstsditack a range of stored products.
Moreover, sesame is a poor competitor of weeds.cfingal period for weed competition is
about four weeks after emergence (IAR, 1991). Sedaams high agronomic importance as it
has the ability to adapt to harsh environments mclv other crops cannot be cultivated.
Hence, in many sesame growing regions the cropdispensable not only for its economic
importance but also for its suitability in such $tarareas. Therefore, developing improved
cultivars and production technology is requireditorease sesame yields and establish
stability in different growing areas. More prodwetisesame cultivars that have been adapted
by breeding are expected to be the major strategyincreasing yield and establishing

stability in Ethiopia.

2.9.Empirical Studies on the Technology Adoption

A number of empirical studies have been conducyedifferent people and institutions on the
adoption of agricultural innovations both outsided anside Ethiopia. But the studies are
mainly conducted around major cereals crop andtaldleis fact that studies conducted in the
area of oils crops, particularly on improved sesaewhnologies is very limited. As a result
of this, the review mainly included the studies dwacted on cereals, particularly maize and

wheat with very few related oils crops. This suggebat there is a need to bridge this
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information gap through further research on thep#da of sesame technologies. This

necessitates the study of the adoption of impreeségme technologies in Meisso Woreda.

Sex of the household head influences the adoptiamew improved technologies. Several
past adoption studies revealed that male headedeholds are more likely to adopt new
technologies than their female headed counterpotsinstance, Fitsum (2003) reported the
negative and significant relation between fertilizase intensity and female-headed
households. His explanation for this bias is théterce of difference in wealth status
between male and female-headed households. SiynBarigeret al. (1996) have revealed a
significant relationship between adoption decisammd sex of the household head. They
reported that the likelihood of adoption is higlamnong male headed farm households than
female headed households. Legesse (1992) alscatadi¢hat the likelihood of adoption is

higher among male headed farm households than éemealded ones.

Education is associated with adoption because lieleeved to increase farmers’ ability to
obtain, and analyze information that helps himAtmemake appropriate decision. A study
carried out by Mwangeet al. (1998) in Tanzania has indicated that educatiorellev
significantly affected the adoption of improved \ahgarieties. Similarly, Asfawt al.(1997),
Bekeleet al(2000) and Tesfaye and Alemu (2001) ,indicatedtpesrelationship between
education and adoption as well as Teferi (2003) winaducted adoption study in Gozamin
Woreda, Amhara Region of Ethiopia indicated thatioadion, affected the adoption of
fertilizer use positively. Contrary to this, a sfjudonducted by Asnaket al. (2005) in
Ethiopia showed that education had no significaifiécé on the adoption of improved
chickpea varieties.

Households’ income position is one of the importémttors determining adoption of
improved technologies. In the context of rural lehdds, annual farm income obtained from
sale of crop and/or livestock, off-farm and nomifaincome are important income sources.
Regarding annual farm income, almost all empirstaties reviewed shows the effect of farm
income on household’s adoption decision is posiimé significant. To mention some of
them for example, Kidane (2001); Degeetal. (2001) and Getahun (2004) reported positive
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influence of household’s farm income on adoptiomgéroved technologies. In the same line,
Gockowski and Ndoumbe (2004) found positive effgictocoa revenue on intensive mono

cropping horticulture.

Livestock holding of a household influences the mdm of improved technologies
differently by different people across differenteas. An adoption study conducted by
Kristiansonet al (2000), in evaluating adoption of new crop-lieei-soil management
technologies in the dry savannas of West Africacategd that intensity of adoption was
significantly and positively influenced by both tperceived importance of livestock and by
the number of livestock owned (TLU ) within thelade. Contrary to this result, Wubeneh
(2003) showed that livestock holding influenced ategly the farm level adoption of
improved sorghum varieties. His explanation fosstheason is that livestock are generally
considered a symbol of wealth and farmers withddngestock herd sizes tend to focus more

on their livestock operations and pay less attertatheir crop production.

Distance from market center usually affects theptida of improved technology negatively.
Households near market centers tend to have easaeket access to dispose of their
production. A study by Berhanu (2002) showed thatadce from market was one of the
significant variables explaining the adoption afssbred dairy cows negatively. In contrast to
this finding Kebede (2006) has found that distantethe dwelling from market center
affected the adoption of fertilizer use positivedypossible explanation by the author is that
farmers near market center may divert from agnigaltto non agricultural activities. A study
conducted by Tesfayet al. (2001), on the adoption of improved maize vargetand
inorganic fertilizer also indicated that distangeni near market was not significant in

explaining the adoption decision of the farmers.

Family labor supply is another important househeldted variable that has relationship with
adoption. Arellanes (2003) reported a positive amghificant relationship between family
labor supply and adoption. On the other hand, Va(ii#90) established that household labor
supply is not significantly related to adoptionlitsa (1998) and Techane (2002) have found
family labor was positively related with adoptiomdaintensity of fertilizer use.

22



Farming experience is another important houselellted variable that has relationship with
adoption. Longer farming experience implies accatad farming knowledge and skill,
which has contribution for adoption. Many studiegpp@orted this argument. For instance,
Legesse (1992); Kidane (2001); and Melaku (2005¢ laported farming experience positive
and significant relation with adoption. In contrargbrahim (2006) found that farming
experience is to have negative relationship witleroall dairy adoption. However, Chilot
(1994) and Rahmeto (2007) reported that farmingea&pce has no statistically significant

relationship with adoption.

Land related variables influence farmers’ adopti@havior, as land holding is an important
unit where agricultural activities take place. Ceming land holding, different studies
reported its effect differently. For example a stwérried out by Mwanget al. (1998) in
Tanzania has indicated that farm size level sigaifily affected the adoption of improved
wheat varieties. Tesfaye and Alemu (2001) repotted farm size contributed positively in
farmers’ adoption of improved wheat varieties. Asnat al. (2005) conducted a study on
adoption of improved chickpea varieties in Ethioprad found that farm size was positively
related to the adoption of improved varieties. &y, Mulugeta (2000), Million and Belay
(2004) and Taha (2007) reported positive relatignshfarm size with adoption.

Concerning social participation, different studieported its effect in different way. For
example, Ban and Hawkins (1996) indicated that [geafo are quick to adopt an innovation
may be characterized by having active participatitomany organizations. Moreover, Haji
(2003) also found that social participation conitddl positive and significant influence on
the adoption of cross-bred cows and Ebrahim (208&jial participation contributed
positively to the adoption of diary technologiegnifarly, Dereje (2006) reported that social

participation had significant and positive relasbip with adoption.

The relationship between farmers’ access to exianservices and adoption has been
repeatedly reported as significant by many auth&@. example, study conducted by

Dasgupta (1989), indicated that participation &rting, access to communication sources and
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number of information sources had significant asgmn with level of knowledge and
adoption of nontraditional cash crop technologMany other authors such as Chikital,
(1996); Degnet, (1999) and Tesfage al, (2001) also reported significant relationship of
access to extension to adoption of agriculturahnietogies. Generally, in this study the
relevant information sources for farmers are careid. Since the mere presence of the
sources of information is not sufficient, frequerafycontact with the sources, timeliness of

the information and other related issues will beeased.

Another communication variable is attendance ineesion events like involvement in
demonstration, training and participation on fielays. They are also crucial in improving
farmers’ experience, building capacity and develgpconfidence on the advantages of
improved agricultural technologies. Asfaat al. (1997) revealed that participation on field
days had influenced adoption of maize technolopastively and significantly. Tesfaye and
Alemu (2001) reported that participation in on-fademonstration and attendance of training
contributed positively to farmers’ adoption decrsion the same line, Yishak (2005) in his
study of determinants of adoption of improved maieehnology in Damote Gale district
found that farmers’ participation in demonstratioed positive and significant relationship
with adoption. Similarly, Abrhaley (2006) revealttht farmers’ experience in on farm trial
has influenced adoption and intensity of use of I®&hnology positively and significantly.
Moreover, Minyahel (2007) found that participation extension events had positive and

significant relationship with adoption. .

Mass media exposure is also one of communicatioralMas. The role of information in
decision-making process is to reduce risks and rtaioées to enable farm households to
make right decision on adoption of improved agtimal technologies. Mass media play the
greatest role in provision of information in shattpossible time over large area of coverage.
However, as compared to other communication chanitsl effect on behavioral change is
weak as it is limited to awareness creation thalh ddvelopment. Many studies reported the
positive and significant relationship of mass meadith adoption of agricultural technologies.
In line with this, Yishak (2005) in his study ontéeleminants of adoption of improved maize

technology in Damote-Galedistrict, Wolaita, Ethepndicated that ownership of radio had
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positive influence on adoption of improved maizehtelogies. Similarly, Ebrahim (2006)

also found the same result.

The other institutional support that farmers need get to improve production and
productivity is, credit service and other inputsp@al and risk constraints are key factors that
limit the adoption of high value crops by smalllscearmers because these crops generally
are much more cost to produce per hectare thanitraa crops and most growers require
credit finance their production. In the same limtyudy conducted by Gockowski and
Ndoumbe, (2004) on the adoption of intensive mara-dorticulture in Southern Cameroon
indicated that cash requirements for intensive itwttire production combined with the
failure of formal rural credit institutions sigrsfntly affected adoption of especially resource
poor households. Other authors who conducted studydoption of cereals (wheat and
maize) such as Mwannga al, (1998); Legesse, (1992); Chilet al, (1996); Asfawet al,
(1997); Tesfayeet al (2001) and Bekeleet al, (1998) have also reported significant

relationship of credit with adoption of improveda&ologies by farmers.

Kiptot et al. (2006) in their study of sharing seed and knowdedgrmer to farmer

dissemination of agro forestry technologies in westKenya, confirm that informal social
networks such as relatives, friends and groupsiraportant avenues for spreading new
technologies. The impact of knowledge being shasedong kinship ties is indeed
considerable. What this means is that family lirdsaghdicate a potential for sharing within

and between villages and thereby expanding a nktefageed and knowledge sharing.

Based on primary data collected from 192 farmensvim districts of the central highlands of
Ethiopia, Workneh (1998) assessed the impact ofrongad wheat varieties and their
recommended fertilizer rate on smallholder farméosd status. The methodology followed
was comparison of the total grain food productiorcalories with the recommended annual
calorie consumption of 243 kg of cereal-equivalget adult. The results of the study show
that food status of farm households in one distweis significantly associated with the

adoption of new wheat variety while it was not gigant in the other district. However, in

25



both districts, users of the recommended fertiliz@e had significantly higher food status

than the non-users

2.10. Conceptual Framework for Study

Based on his general behaviour analysis model, D(/@91) showed the relationship
between behaviour determining variables in agncaltdevelopment (figure 1) that provides
the guides line and conceptual framework for thigdy. As clearly illustrated, three

categories of variables associated with the beliavbange in agricultural development are
the independent and dependent variables. Basedeotitérature review, such factors as
personnel (eg. Age, sex, experience,), socio ecmsor(e.g farm size, capital,) and
communication aspect (extension, mass media exppswhich assumed to be important
across all development theories and behaviourahgghanodel will be considered in this
study. The thirds component of the model is behaviahich specifically adoption of

technology (Practices) followed by consequence le# behaviour such as yield and
profitability. The content of variables to be measlis adoption behaviour and the ultimate
sesame production yield. The assumed influence rétaionship between the various
categories of variables involved in decision makargadoption of sesame behaviour or is

technologies in figure 1( Duvel,1990).
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HUMAN ECONOMICAL-TECHNICAL

Independent variables Dependent variables
Behavior Consequence of behavior
Personnel,
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and psychological| 7 practice (p) e
factors

Age, experience sex, educations(,lm.pr(.)ved SESaMe | vield _ profit
varieties ) _ /
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Perceptions on relatives '

U

advantages of varieties attributes, ;

etc ;
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Figure 1. Conceptual framework show the relatiopdietween behaviors of determining in
adoption of agricultural technology adapted fronuyBl, 1990)
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3. RESEARCH METHODOLOGY

Chapter three begins by providing a brief desaipif the Meisso district, where the study
was conducted. This followed by the descriptiorihaf population and sampling procedures,
instruments and data collection, the statisticallyses procedure used and finally definition

of the variables.

3.1. Description of the Study Area

3.1.1. Location and physical features

The study was undertaken in Meisso District of Wedatarghe Zone of Oromiya National
Regional State (Figure2). Meisso is located atstéadce of 300 kms away from Addis Ababa
along the main road to Dire Dawa. It is situatethieen latitude of 409”30 E and 848 12”

N and § 19"52 N (IPMS report, 2006). The woreda has shares hamigsiwith East Doba,
north of Chiro & Guba Koricha, northeast of Anchesredas; and northwest of Somali and
south and southwest of Afar Regions. The woreaks a total landrea of 196,026 hectares.
The altitude of the woreda ranges from 900 to 3h0&.s.l. and the wide range of the area has
gentle slope and sloppy at the border. The mostwammand dominating soil type is vertisols.
The annual temperature varies betweei4o 28°C .The mean annual rainfall ranges from
400 to 900 mm with an average of about 700 mm &nsl @rratic in nature. A small rain
occurs between March and April, while the main yagseason occurs between July and
September .The woreda has a total of 45 kebelesh®fotal kebeles, 34 belong to agro-
pastoral and 11 pure pastoralists (Meisso Pastbr@lifice, 2009). The location of Meisso

woreda is shown in Figure 2.
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Figure 2.Map of Meisso district

3.1.2. Population and area coverage

The total population of the woreda is estimated 42,458 of which 76,762 are males and
63,696 are females. Of the total population, 1085 && rural households of which 53,896 are
males and 51,192 are females. The estimated avdéamgéy size was 6.97 persons per
household. Average family size of the study woreda larger compared to that of the region
(5 persons per household). Of the total populatidf,088 (about 93.25 percent) in the
woreda were rural dwellers and 25,370 (6.75 pejcardg urban dwellers. The population
density of the study area is 98 persons pet (@BA, 2007).

The total land area of the woreda is 196,026 hestarhe pattern of land use indicates that

22,487ha (12.05 percent), 17,362ha (13.94 percB6i296 (6.33 percent), 46,415 ha (7.74
percent), 48,466 ha (1.33 percent), 5000ha (0.68ep® of the total area were used for
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cultivation, grazing, forest and shrubs, uncultiealnills) ,construction for housing, mosques,

clinic, churches and others, respectively (Meiszstqgral office report, 2006).

3.1.3 Agriculture

Agriculture is the economic base of the zone. Agdtize is mainly rain-fed and is

characterized by low productivity. The majority thfe residents depend on agriculture for
their livelihood. The farmers are using traditiotethnologies and with limited / no accesses
to agricultural inputs. Moreover, the sector in #one is characterized by low-level use of
farm inputs, traditional farm practice, and othelated problems. Farmers believe that the
soils are reasonably fertile, but the major probkinch makes the soils to yield low is

shortage of rainfall. Otherwise, farmers believattiwhat they get during good rains is
reasonably good. Use of commercial fertilizer i$ cmmmon in the area. There is hardly any

fertilizer distribution in the woreda.

There are two types of farming systems in the idistagro-pastoral and pastoral production
systems. In agro-pastoral production farming sysbath crop and livestock production is
undertaken side by side. Sorghum, maize, sesamephbean, teff, groundnut and chickpea
are the main crops grown in this production systéhe area under these crops, other than
sorghum is very low (Table 1). Among this major pgogrownsesame, haricot bean and
ground nut are the major cash crop. Sesame mpanduced to the market purpodéajority of
farmers intercropped sesame with sorghum and ntaimuce the risk of drought in the area
but, farmers believe that sole cropping could beenpoofitable. In addition to food crops chat
is also grown in the area however the total lalwtated for chat not recorded because all
farmers intercropped chat with other cereals ctépsmers are used to growing chat in their
backyards and also in the farmlands. Chewing chat very common practice due to that
majority of the obtained agricultural informatiami others farmers. Majority of the farmers
grown Sesame is mainly for market purpose and hisnite cash crop for farmers in the area

but Sorghum and maize mainly produced for home wopsion.
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Livestock is one of the important resources of féamilies. It provides traction and manure
to crop production. In Meisso Woreda, livestock areans of production and sources of
income for farmers. Data from Meisso Woreda Office Agriculture and Pastoralist
Development (WoAPD) indicates that livestock pogaolain the area was estimated to be
112,081 cattle, 54,914 goats, and 32,665 sheeP9Bzamels, 9271 equines, 53,553 poultry
and 3858 beehives. Of the total 143,458 hectaresiltiable land 24,737 hectares of land
was covered by crops in 2009/01 crop year. Of thevated land, sorghum covers the largest
area covering about 12,847 hectares followed byenand sesame crops (Meisso WoAPD,
2009).

Table 1.Type of crop grown and area in hectare é@iskb district in 2009/2010

Type of crop Area in (hectare) Production in guinta
1 Sorghum 15,418 28606.5

2 Maize 2890 1870.4

3 Teff 13 15.9

4  Chickpea 90.8 70

5 Haricot bean 328 1090

6 Sesame 220.9 1026.5

7  Groundnut 8.4 27.8

Source: Meisso office of pastoralist developme@2

3.2. Sampling Procedure

A three- stage sampling technique was employecelecs sample respondents. In the first
stage, Meisso district was purposively selected tfos study, because of the fact that
improved sesame technology is widely popularized vayious governmental and non
governmental organizations in the area. At the @ciage, four PAs namely; Ittisa Roro,
Hunde Misoma, Oda roba and Harmero deyima wereorahd selected among sesame
growers PAs using random sampling method. Befaresébection of PAs, lists of a total of 45
PAs in Meisso Woreda were obtained from the WoARBong a total PAs found in the
woreda, 11 PAs belong to pure pastoralist farmiygjesn while the remaining 34 PAs are
agro pastoral production system. The latter farnsiypgiem where sesame crop is extensively
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produced by the farmers and improved sesame temieslhave been widely popularized by
research centers, WoAPD and others organizatidms.li$t of sesame producing households
in the selected PAs were obtained from the concermiéice and finally, 140 sample
respondents were selected from the sampling fraasedon probability proportional to size

(PPS) random sampling method (Table2).

Table 2. Sampled PAs and number of householdstedl&rom each sampled PAs

Sampled PA Number of sesame grower HHs per pAimber of HHs selected
Oda roba 4838 52

Ittisa roro 2365 25

Harmero deyima 2649 35

Hunde Misoma 3245 52

Total Households 13097 140

Source: WOoPRD, 2009

3.3. Data and Data Collection Methods

Both primary and secondary data were used fordfuidy. Primary data on sesame varieties
grown, production practices, associated farm amchdes characteristics, institutional and
psychological( perceptions) related factors anceotielevant Variables like various input
used sesame for production, cost of input, aregseshme in hectare, yield obtained per
hectare and, price of output were collected. Seagndata for this study obtained from book,
journals, IPMS project reports and other publishetd unpublished documents from
Haramaya University, Zone and district agricultw#Hices, internet and other related sources

to supplement primary data.

Primary data were collected using quantitative appin by means of household survey using
a set of pre-tested questionnaires. The househwley was carried out from December to
January, 2009. The qualitative method of data ctitia was also employed. It consisted of in

depth open- ended interviews, direct observatiom$ aritten documents. The interview
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method was mainly emphasized. Group discussioniraigiidual interviews were held to

have reactions of the farmers concerning theiridexperiences and their perceptions of the
technology and their experience in sesame knowleslggring. Discussions were also
conducted with experts of Meisso Woreda Pastorafist Rural Development Office and key

informants.

The respondents were informed about the objectése survey before the administration of
the structured and semi-structured interview sclesgiand exploratory farm surveys were
conducted. Five experienced enumerators, threbewh tgraduates of junior college and the
remaining two BSc holders, were recruited and bdeadn the objectives of the research and
the contents of the interview schedule. The inewschedules were pre-tested before actual
data collection and amendments were made to madifye of the questions to make them fit
to the context. The enumerators conducted thevietgrwith close supervision of the author
in the local language, Afan Oromo. The enumerat@d experience in conducting farm
household surveys, were familiar with the studyeudar, and could speak the local language
and know local customs and traditions. Experts afiggo Woreda Postural and Rural

Development Office provide assistance in arrangimgointments.

3.4. Method of Data Analysis

The coding of data collected for the analysis wasfgpmed after collection and before
feeding the data in to the computer. The data weatyzed using software SPSS version 16.0
and stata version 10.0. Appropriate techniquespndedures were used in the analysis to
identify the influence of personal, socioecononteghnical and institutional variables on
farmers’ improved sesame varieties adoption detisizescriptive statistics such as mean,
standard deviation (SD), frequencies, and percestagre used to have a clear picture of the
characteristics of sample units. Chi-square tedtaanindependent sample t-test were used to
identify variables that vary significantly betweadopters and non-adopter. The chi-square
test was conducted to compare some qualitativeacteaistics of the adopters and non
adopters, whereas t-test was run to assess whsttistically significant differences exist in

the mean values continuous variables for adoptérnam adopter. The Logitistic regression
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was employed to for modeling and parameter estomabin the determinants of improved
sesame varieties adoption decision by the sampledimwld. Following the convention, VIF

(Variance inflation factor) for association amonge tmetric explanatory variables and
contingency coefficients for categorical variablesre used as tests of multi-collinearity. The
data analysis methods employed to address eadie @fpecific objectives are elaborated in

the subsequent sub-section.

3.4.1. Analysis of the role of farmer-to-farmer krowledge/information sharing

Analysis of the role of farmer- to- farmer knowledigformation sharing in facilitating
adoption and diffusion of improved sesame cropetes was carried out through knowledge
/information network analysis .The score of eaabugrof actors was calculated to be ranked
in order from most to least importance of the eactor in information sharing. Finally,
ranking method was used to find o8ource of information, perceived importance and

perceived trust worth of sesame technological pgekaformation in the study area.

3.4.2. Improved sesame varieties adoption analysis

3.4.2.1. Selection of appropriate econometric model

The logit and probit are the two most commonly ussatlels for assessing the effects of
various factors on the probability of adoption ofjigen technology. These models can also
provide the predicted probability of adoption. Tihgit model follows a logistic distribution
function, whereas the probit model follows a normiistribution function. Yet both models
usually yield more or less similar results. Theichdetween the two models is thus a matter
of convenience to the analyst (Gujarati, 1995). kwsv, often logit model is preferred as it
simplifies the estimation and interpretation ofgraeters (Aldrich and Nelson, 1984; Pindyck
and Rubinfeld, 1981). Hence, the current analypteafor the logit model and employed in
modeling demographic, socio-economic, instituticsadl psychological (perceptions) factors
influencing the probability of adoption of improvedsame varieties by farm households in
the research area.
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In this study, dependent variable representing tolof the improved sesame varieties is a
dummy variable that takes a value of one if sanfglmers used improved sesame varieties
during the survey period and before, and zero wfiser This binary dependent variable was
related to several sets of explanatory variableat{suous and/or dummies) that are believed

to influence adoption decision of the improved ses&arieties in the study area.

Following Maddala (1983) and Guijarati (1995) theistic distribution function for the

adoption of improved sesame varieties can be spd@s:

Where, P=is the probability of adoption of improved sesaradeties for the' farmer and it
ranges from 0-1 (i.e., the binary variable, P ©rlan adopter, P = 0 for a non adopter).
Zg= stands for the irrational number e to the poviet;o

/= a function of n-explanatory variables which iscaéxpressed as:
Zi = Bt B it B o ot B it ittt e eaare] ) (2

Where, X X, X, = explanatory variables. (Bis the intercept, BB, .. B, are the logit
parameters (slopes) of the equation in the modet. Jlopes tell how the log-odds ratio in
favor of adoption of improved sesame varieties gearmas an independent variable changes.
The unobservable stimulus indexagdsumes any values and is actually a linear fumaifo
factors influencing adoption decision of improvegame varieties. It is easy to verify that Z
ranges from e to o, B ranges between 0 and 1 and thatsPnon-linear related to the
explanatory variables, thus satisfying two requiets:

* As X increases jRncreases but never steps outside the 0 and rafitand

* The relationship between &d X is non-linear, i.e., one which approaches zero

at slower and slower rates as géts small and approaches one at slower and

slower rate as Xgets very large. But it seems that in satisfyitgse
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requirements, an estimation problem has been deaeause ;Rs not only non-

linear in X but also in the B’s as well, as can be seen gldeaiow.

1
P =
1+ e_(BO+31X1+BZX2+....:i'Bn)

This means the familiar OLS procedure cannot bel tiseestimate the parameters. But this
problem is more apparent than real because thiatiequis intrinsically linear. If Pis the
probability of adopting given improved sesame uagethen (1-P, the probability of not

adopting, can be written as:

Therefore, the odds ratio can be written as:

R _1+e" _,
— = T B e e 5
1-P  1+e™ ©)

Now P is simply the odds ratio in favor of adopting iroped sesame varieties. It is the

ratio of the probability that the farmer would atidbe improved sesame varieties to the
probability that he/she would not adopt it. Finatigking the natural log of equation 5, the log

of odds ratio can be written as:

) BO+nBiXi 0
Li :L,{lP'PJ:Ln e % =Zi=Bot ) B X ceeiiieieiiiieiice e (6)
- i i=1

Where, L is log of the odds ratio in favor of improved sesavarieties adoptions, which is
not only linear in X but also linear in the parameters. Thus, if thelgastic disturbance term,

(U)), is introduced, the logit model becomes:
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Zi=BotB1X1+BoXot...+B Xt Ui (7)

This model can be estimated using the iterative imam likelihood (ML) estimation
procedure. In reality, the significant explanategriables do not have the same level of
impact on the adoption decision of farmers. Thatin effect of a given quantitative
explanatory variable on the adoption decision issneed by examining adoption elasticities,
defined as the percentage change in probabilii@swould result from a percentage change
in the value of these variables.

To calculate the elasticity, one needs to seleer@ble of interest, compute the associated P

vary the Xof interest by some small amount and re-computéthend then measure the rate

dP . -
of change asdT' where dX and dR stand for percentage changes in the continuous

explanatory variable (Xand in the associated probability leve) (Respectively. When dxs
very small, this rate of change is simply the datiixe of Pwith respect to Xand is expressed
as follows (Aldrich and Nelson, 1984):

de _ e By = R (LR Bl 8)

dX; ) (1+ eZ‘)

The impact of each significant qualitative explamatvariable on the probability of adoption
is calculated by keeping the continuous variableghair mean values and the dummy

variables at their most frequent values (zero @).on

Test for Multicollinearity

Multicollinearity refers to the existence of moreah one exact linear relationship, and
collinearity refers to the existence of a singteeéir relationship. But this distinction is rarely
maintained in practice, and multicollinearity ref¢o both cases. Before taking the selected
variables into the logit model, it is necessarycheck for the existence of multicollinearity

among the continuous variables and verify the agsons among discrete variables. The
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reason for this is that the existence of multioaérity will affect seriously the parameter
estimates. If multicollinearity turns out to bersigcant, the simultaneous presence of the two
variables will attenuate or reinforce the indivitedfects of these variables. In short, the
coefficients of the interaction of the variableslicate whether or not one of the two

associated variables should be eliminated from mrexaeysis (Gujarati, 2003).

In this study a Variance Inflation Factors (VIF;\Xechniqgue was employed to detect the
problem of multicollinearity for continuous varigsl (Gujarati, 1995).Each selected
continuous explanatory variable j§Xs regressed on all the other continuous exptapat
variables, the coefficients of determination;?fRbeing constructed in each case. If an
appropriate linear relationship exists among thglanatory variables, then this should show
up as a 'large’ value fori’Rin at least one of the test regressions. A popuiaasure of

multicollinearity associated with the VIF (Xs defined as:
VIE (K1) = (LR D) ettt ettt ettt (9)

Where, R is the coefficient of multiple determinations whitre variable Xis regressed on
the other explanatory variables. A rise in the gaifi R* that is an increase in the degree of
multicollinearity, does indeed lead to an incremséhe variances and the standard errors of
the OLS estimators. A VIF value greater than 1@ (iill happen if F exceeds 0.90) is used
as a signal for the strong multicollinearity (Guaytyr1995).

Similarly, there may be also interaction between tywalitative variables, which can lead to
the problem of multicollinearity or association. T®tect this problem, coefficients of
contingency were computed from the survey data.oAting to Healy (1984), contingency
coefficient is a chi-square based measure of associwhere a value 0.75 or above indicates
a stronger relationship. Accordingly, there wasstimng association between the dummy

variables included in the model.
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The VIF and contingency coefficients are preseimeabppendix tables 3 and 4, respectively.

The contingency coefficient is computed as follows:

X2

n+ x2

v (10)

Where, C = Coefficient of contingency, n = totaingde size ang” = a chi- square value

3.4.2.2. Definition of variables and working hypotleses

After the analytical procedure and its requiremam@ known, it is important to identify the
potential explanatory variables and define its mearsents as well as the symbol to represent
them. Accordingly, the major variables expectetiage influence on the adoption decision of

households are explained below:

The dependent variable: The dependent variable of the model (binarydtgianalysis),

has dichotomous in nature representing farmer'sptmo decision on improved sesame
varieties. The variable takes value of 1 for theidehold that cultivated improved sesame
varieties during survey time and O for householdt tiid not cultivate improved sesame

varieties.

The independent variables:lt is hypothesized that the decision to adopt inaptbsesame
varieties is influenced by a set of independentaldes. Based on the review of adoption
literature, past research findings and considetimg information from informal survey,
among the large number of factors which were exuetd influence to farmers’ adoption
decision, only eighteen (18) potential explanateayiables were considered for this study
and examined for their effect in farmers’ adoptogrision on improved sesame varieties.

These are presented as follows.

1. Educational level of farm household head (H_EDUX This is a dummy independent
variable, which is represented by 1 if the housghadad is literate (read and write) and O,
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otherwise. This is included as proxy for the capadf the head of the household to
understand technical aspect related to sesame giroliechnology. This improves his/ her
access to obtain and use information relevant ¢oatthoption of improved technologies. A
previous research result has also revealed thata&dn would influence adoption positively
(e.g. Kebedet al.,1990).Thus, the level of education is expectebegositively related to

adoption of improved sesame varieties.

2. Family labor supply (FAMLOB):.This is continuous independent variable indicating
family labor supply, which is measured in man eqlémt. Family labor is the main sources
of farm labor. Since improved sesame varietiesalmr intensive, farmers with large family
size are expected to adopt improved sesame varidierger family size is expected to
increase the probability of improved sesame vasetidoption. It is, therefore, expected to be

positively related to adoption of improved sesarageties.

3. The Sizes of land holding of the household (H QW ): It is also a continuous
independent variable indicating the total sizeasfrfland measured in hectares owned by the
household head. The size of land holding is oftemetated with farm income. Some studies
reported that farmers with larger farm size havearmash to hire labor to undertake land
investments that has direct impact on improvedmsesases (Pendet al, 2004; Bekele and
Holden, 1998). Thus, the size of land holding o tiousehold is hypothesized to affect

adoption positively.

4. Sesame crop production experience of the housdthchead (H_SESEXP): This is
continuous independent variable indicating the reesarop production experience of the
household head in years. Farmers having a longerence in sesame crop production are in
a better position to know how to produce the cnog about the potential benefits of new crop
than farmers with shorter experience in sesame mraguction activities. This in turn enables
them to adopt improved sesame varieties earlier thiamers with short experience in sesame
crop production activities. In this study, this iadte is hypothesized to be positively

correlated with adoption of improved sesame vaseti
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5. Sex of the household head (H_SBXThis is a dummy independent variable indicating
sex of the household head. It represented by Imfmles and O, otherwise. The literature
indicates that female-headed households have tegess@to improved technologies, land and
information than male-headed household that hefpstife adoption of improved sesame
varieties (Burgeet al, 1996). Thus, it is hypothesized to affect posityv

6. Total local livestock holding (H_TTLU): This refers to the total number of livestock
holding measured in TLU owned by the household h#&ad taken as a proxy indicator of
wealth in this study. Those households that owgelanumber of livestock are relatively rich
as compared to those who own less number of lickstéarmers with larger herd size are
assumed to have more cash to invest on improveshgesarieties. Thus the size of livestock
holding is expected to be positively associatedh adoption.

7. Market distance from farmer's residence (MK_DST) This is continuous variable

indicating the distance in Km from the farm houddlsoresidence to the nearest local market
center.Proximity to the markets enables farmers to buyrtheessary inputs, sell outputs at
fair prices, and minimize marketing cost. Hencerkaadistance is hypothesized to have a

negative relationship with the adoption of improwedgame varieties.

8. Participation in local administration (PARTNADMN ): It is a dummy independent

represented by 1 if the household head participateleadership or membership position in
the community organization during the study yead 8n otherwise. Farmers who bear the
responsibility to execute and organize on the WBebiakthe community get the chance to
acquire timely and vital information from governmesfficials and change-agents. Thus,
being a participated in either of two is expectedaffect adoption of improved sesame

varieties positively.

9. Total farm income of the household (H_FINCOM): It is continuous independent
variable indicating the amount of annual farm ineommousehold head earned which is
measured in Ethiopian Birr. It is expected that hingher the level of farm income obtained

the better would be the ability of farmers to affomproved sesame varieties, and hence it is

41



hypothesized that the variable would exhibit a pesirelation with adoption of improved

sesame varieties.

10. Timely availability of agricultural input (H_IN PUT): It is a dummy independent
variable represented by 1 if the household heacdepaxd that the agricultural input is timely
available and 0, otherwise. As availability of iroped sesame seed at the sowing time
increase, farmers’ use of improved sesame varietdd be enhanced. On the contrary, if
improved sesame varieties seed are not adequiiie @ine of sowing, farmers allot their land
to other crops. Thus, in this study access to tinmgbut supply is hypothesized to influence

the adoption of improved sesame varieties positivel

11. Hosting on-farm demonstration (H_PPDEM):It is a dummy variable that takes a value
of 1 if households patrticipate in on-farm demongiraand 0, otherwise. The participation of
farmers in on-farm demonstration will increase Iskihd awareness on the existence and
importance of new technology. It also creates aessto information on the use of improved
technology. Thus it is hypothesized that it influoes adoption of improved sesame varieties

positively.

12. Use of formal credit service (H_CREDT):This is a dummy independent variable,

represented by 1 if the household head has usdd segvice either in cash or in kind and O,

otherwise. Introduction of improved sesame techgyleith complementary practices require

considerable amount of capital for purchase of isggeed).However, smallholder farmers
cannot finance these inputs for adoption of theamestechnology. On the other hand, the
availability of farm credit especially from formaburces becomes a vital component of the
modernization of agriculture and to improve the Meatatus of farmers. Previous research
result reported by Lelissa (1998) and Tesfaye atlam@ (2001) confirmed that access to

credit positively influence adoption of technolodyence, it is hypothesized that access to
credit will influence adoption of improved sesanagisties positively.

13. Participation of HHs on crop production training (H_TRAI): It is a dummy

independent variable represented by 1 if the halddiead participate any formal training in
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the area of crop production management, 0 othervRseticipation on agricultural crop
technology related training help farmers to creat@reness and promote the understanding
about the merits of the available information. Hfiere, it can be hypothesized that those
farmers who got this opportunity are expected tguae better knowledge about the
improved crop technology and motivated to adopt tdehnologies. And it is expected a

positive association between them.

14. Perception of household head on the relative tabutes of sesame varieties
(H_PERAT): For this study, in order to evaluate the ovegalhlity of new varieties, an index
was developed .The procedure involves countingntireber of superior, same and inferior
traits and multiplied them by their correspondingdes (i.e. 3, 2 and 1 respectively), adding
up and diving the sum by the number of traits. 8itlee over preference index measures the
overall quality of the technology attributes, it used in the adoption models as dummy
(defined as 1 if the overall preference is abowe itidifference value (same value) and 0,
otherwise). This variable measures farmers’ redagmiof the superiority/ inferiority of
improved sesame varieties attributes that is theeeed influence on the adoption of new
technology such as improved sesame varieties. Hénite hypothesized that perception is

expected to positively influence the adoption opioved sesame varieties.

15. Farmer to farmer knowledge sharing (FFKNWSH):It is a dummy variable taking a
value 1 if the farmer shares information on sesg@moeluction with other farmers’ in the
community organization during the study year, ajudi@rwise. It expected that, interpersonal
communication with others farmers and neighborsrawp farmers’ innovativeness’ and
motivates them to adopt improved sesame varigtiesce, it is hypothesized to be positively

influence the adoption of improved sesame varigeties

16. Participations on experience sharing filed vis (H_FFEXP): It is a dummy

independent variable represented by 1 if the hadehead has participated on farmers
experience sharing visits and 0, otherwise. Theenaifarmer participated on experience
sharing visits, the more he/she will have expeeeimctesting other technologies. Thus, this

independent variable is hypothesized to influerdmption of the technology positively.
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17. Frequency of Extension contact in a given prodiion year (H_FREQUNCY): This
refers the number of days contact made betweehdhsehold head and extension agent with
a given production year. Most of extension serigcgiven to the farmers by the development
agent at the gross root level. The provision ofcadfural extension service will help farmers
to be aware of the benefit and the existence of teetmologies. Therefore, it is expected that
an increase in frequency of contact to have a ipesitlation on adoption of improved

sesame varieties.

18. Radio ownership (RADIO): This is a dummy independent variable represented lby

the sample household head has owned a radio astlédwise. Radio plays a significant role
in creating awareness about new technologies iastes$t possible time. Therefore, radio
ownership was hypothesized to have positive infteeon adoption of improved sesame
varieties. Study conducted by Yishak (2005) had aéssealed that farmers’ ownership of

radio had significant influence on adoption of iloneEd maize technology.

3.4.3. Partial budgeting analysis

Partial budgeting analysis was used to determiadetvel of profitability of improved sesame
technology over the local varieties. The successthid partial budgeting depends on
prediction accuracy, which depends on the accuwdcthe information and estimates it
contains. It crystallizes ultimately into the stant of costs and returns based on input and
output data. They measure changes in income amdnseto limited-resources, provide a
limited assessment of risk and, through sensitiaitglysis, suggest a range of prices or costs

at which a technology becomes profitable (CIMMY388).

One of the major problems in performing a partiatigeet or an economic analysis is what
value to assign to the inputs used in productiah rarketing activities and the valuation of
output resulted from the productive activities. &etining the field price of inputs and

outputs can become a difficult exercise espechlinen dealing with non-market inputs or
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products. In this case, one example is family labAssuming labor market is competitive,

rural wages for hired labor can be used as a proxy

Another techniqgues commonly which used in measuting profitability of the new
technology over the local one is the marginal mtaeturn (MRR). MRR measures the
increase in net income which is generated by eadiianal unit of cost. In other words
MRR measures the effect on net return of additiaagiital invested in a new technology,
compared to the present one. It is not necessargltolate MRR if the new technology costs
less than the farmer's present technology, oreifrtéw technology yields a lower benefit than
the present one for a comparatively higher costefivthis occurs, the technology is said to be
"dominated”. According to CIMMYT, (1988), if the lcalated MRR is greater than 50%, the

new technology is profitable in the study area.

In making recommendations, three criteria must bgeoved: i) if net income remains the
same or decreases, the new technology should noedoenmended because it is not more
profitable than the farmer's present technologyif inet income increases and variable costs
remain the same or decrease, the new technologydshe recommended because it is clearly
more profitable than the farmer's technology; andifi both net income and variable cost
increase (this is usually the case), the margetal of return should be looked at. The greater
the increase in net income and the higher the makgate of return, the more economically

attractive the alternative technology is.
There is no way for researchers to predict pricék any certainty for a few years in the

future. Researchers would like to feel that a rec@mdation would be able to withstand any

likely changes in prices of inputs or crops foleatst few years.
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The best way to test recommendation for its abiitywithstand price changes is through
sensitivity analysis (CIMMYT, 1988). Therefore, séivity analysis was conducted to

ascertain the stability of the net-benefit with mhe in output and input prices. The analysis
was conducted based on the assumption of increasingut price and decreasing of out put
price. This trends shows that if market is deregualeboth for input and output prices, the
profitability will decline and probability threatsrthe position of smallholders as risk taker

owning to the poor infrastructure and week institodl development.
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4. RESULTS AND DISCUSSION

This chapter presents and discusses the resulte afnalysis which has been carried out to
address the specific objectives. The chapter has beganized under six sections. The first
two sections, section 4.1 and section 4.2 predmtkground information on socioeconomic
characteristics of the sampled households andporgmactivities and income, with special
attentions to sesame production inputs and managepnactices and productivity. Section
4.3 deals with the profitability of improved sesamduction technologies. The role of
perception and farmer to farmer knowledge sharmegdiscussed in section 4.4 and section
4.5, respectively. The final section, 4.6, discasslee results of logit analysis of the
determinant of the decision by farmers whetherdopa improved sesame varieties which

leading to the conclusion and recommendations rmathe final chapter.

4.1.Description of the Socio-economic Characterssmf Sample Households

As already discussed, this study is based on @estenal data collected from a total of 140
farm households selected from Meisso district ofsWWeararghe Zone during 2009/10

cropping year. Of the total sampled households5BQ06) were non adopters and 60(42.9%)
were adopters farmers. The socio economic chairstitsrof adopters and non-adopters are

discussed in this section.

4.1.1. Household size and structure

The number of people living in a household is neférto as household’s size. Household size
is normally taken to give an indication of availapi of labor for farm, off-farm and
household activities. Availability of family labois important in the adoption of new
technologies, particularly if these technologiesuldorequire additional labor input. The
average family size of sample households was 7rdops per households and the average
family size for adopters was 7.8 persons, whilgas 6.6 persons for non-adopters. The mean
difference for family size is also significant fbre adopters and non —adopters at 5 percent

significant level. The effect of family size on gdion is captured in the other variable
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dealing with household’s labor force to indicate tlabor availability measured in man

equivalent (EM).

The average number of economically active familynhbers (15-65 years of age) was about
2.99 persons per household for the total samplhidfresult is compared with the average
family size (i.e. 7.1), on the average only 42.18the family members provides labor force
and actively engaged in an economic activity. Oarage, adopters have more number of
economic active labors (3.28) than non- adoptei® ,(&ith mean difference significant at 5%
level (Table3).

The average family labor force supply in man eglentof the sampled households was 3.7
persons, while for the adopters was 4.38 persodsfannon-adopters 3.21 persons. An
independent sample t-test shows that the mearnratiife in family labor force supply of the
adopters and non adopters is significantly differ@n1% level (Table3).This implies that
large families in man equivalent could provide tigkly more of labor force supply for farm
operations associated with it use (such as weeatddand preparation, etc).Shortage of labor

supply may lead a household not to adopt improesdrse varieties.

Table 3. Distribution of sampled households by dgraphic characteristics

L , Overall Adopter Non-adopter
Description of Variables t- value
Mean SD Mean SD Mean SD
Households’ average family size 71 23 78 246 213 3.15*
Average number of economically active 299 1.31 328 158 2.7 102 220k
members
Average labor force (ME) 37 144 43 15 3.2 1.1 543"
Dependency ratio 162 105 1.7 1.2 155 0.92 0.870

Note, SD= standard Deviation
**x *x Significant at 1% and 5 % level respectivel
Source: Own survey, 2010
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4.1.2. Characteristics of household heads

This section deals with household characteristicdiscusses the characteristics of heads of
household (who take production and marketing dexsiit includes specifically household
heads’ age , sex, education, experience in croguctmn, and duration of participation in
crop extension, experience in sesame crop prodyctooperatives members and kebele
administration. It is assumed that characterisb€shousehold heads would have some
influence farmers on the adoption of new technasgiThus, the sample households’

characteristics for each group are discussed below.

Table 4.Distribution of sampled households by tha&racteristics of household heads

Description of Overall Adopter Non-adopter Test value
Variables x/F SDI%y/F SDI%x/F SDI% X j
Age ) 52.77 9.48 52 9.29 533 9.6 -0.83

Experience in crop productioR)( 55 53 94 292 849 22.43 9.09  4.34%
Duration of participation

: . 13 815 124 75 134 8.84 0.719
in crop extensiong

Experience in sesame productign{8.9 11.54 21.3 1145 17.12 11.34 2.12*

Sex of household heads(f)

112 80 58 976 54 67.5
Male

18.2%**
Female 28 20 2 33 26 32.5
Educational level (f)
Literate 74 52.9 49 81.7 25 31.3 34.97***
llliterate 66 47.1 11 18.3 55 68.8
Cooperative member(f)
Yes 25 175 17 28.3 8 10 7.8*
No 115 82.1 43 71.7 72 90
Kebele Administration(f)
Yes 39 65 42 525 81 579 27
No 21 35 38 475 59 42.1

Note, SD= standard Deviation, f= frequency, %=cpatagex= mean of sample farmers
xRk Significant at 1%, 5 % and 10% level resptively
Source: Own survey, 2010
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The average years of crop production experiencéhtotal household heads, adopters and
non adopters were found to be 25.27, 29 and 224Bsyrespectively. The mean difference
was observed in crop production experience of lptbups at 1% of probability level

(Table4).The result depicts the fact that technpladoption and years of experience in crop

production positive relationship.

Experience in sesame crop production of sampledimids was assumed to influence the
adoption of improved sesame varieties. The suresults show that the average years of
experience in sesame crop production of the samptagseholds was 18.9 years with
standard deviation of 11.54 years. When the salpiseholds considered independently into
adopters and non-adopters of improved sesame ieari¢he average years of sesame crop
production experience of adopters was higher (Zaf) than that of non-adopters (17.12
years). The mean difference for years of experien@@esame production is also significant
for the two groups at 5 percent significant levdlis implies that having a longer experience
in sesame crop production are in a better postbdknow how to produce and the potential
benefits of new crop than farmers with shorter s®saxperience in crop production

activities.

Sample households were composed of both male andldehousehold heads. Of the total
sampled household, 80% were male and the remai@0g, were female headed. The
proportion of male-headed sample households wa®®6or adopters while, 67.5% for non-
adopters of improved sesame varieties. The fighosvs that the male headed household of
adopter is higher than that of the female headed dould be attributed to various reasons,
which could be the problem of economic positionferhale headed households, including
shortage of labor, limited access to informatiod eequired inputs due to social position. The
chi-square test of sex distribution between the gramups was run and the difference was
found to be significanty(2= 18.2) at 1 percent of probability level. Thimplies that
situations to use improved sesame are not conddiciviemales compared to males headed
(Table4).
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Education is also very important variable for tlanfers to understand and interpret the
information coming from any direction to them. @éttotal sampled household heads, 52.9%
were literate (can read and write) while the ré3t1% of the sampled household heads were
illiterate. Regard to the farmers’ categories, frtra total non-adopters 31.3 % was literate
and 68.8 % were illiterate. In the case of adopBdr3% were literates and 18.3 illiterate. In

this study, like our prior expectation, the chi aop test results showed that there is
relationship between adoption of improved sesameeti@s and level of education at 1%

level (Table 4). This implies that there is a sgyqositive relationship between education and

improved sesame adoption.

Those farmers who participated at different leiet@perative membership in a community
are assumed to have more access to agriculturat, imgormation, and better interpret and
use the available information related to new te@byy Hence, farmers’ participation in
cooperative membership in peasant association w@g as a proxy for access to input and
information in the adoption of the technology. @é ttotal sampled households, 47.1% have
participated in cooperative membership while, 32.9f the sampled household heads do not
have. When we analyze with in the category, 28.3%dopter farmers have participated in
cooperative memberships, while only 10% of non-éelgphave participated cooperative

membership, with the percentage difference sigaiiat 5% level.

4.1.3. Cropland holding and acquisition

Productive land is the basic assets of farmerghénstudy area on average, 2.13 hectares of
crop land was available per household, while amewuocally active labor in the family can
work on 0.7hectare. Adopters cultivated more laB®4 ha) than non-adopter (2.06 ha).

However, the mean difference statistically is nghsgicant between the two groups.
In the study area, the major means of land acquisivas through the land redistribution,

inheritance and rented-in land. The survey resyealed that about 66.7% of adopters and

50.6% of non adopters consider their croplandléeduring the survey year. The chi square
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test shows that farmers perceived crop land éehtéls systematic association with adoption

of improved sesame varieties at 5% level of sigarice § 2 =3.67).

The survey result showed that from the total redpats, only 0.034% had some access to
irrigation water, while majority of the sampled lseholds had not access to irrigation. The
average irrigated land was 0.054 hectare for adgemed 0.019 hectare for non-adopters,
respectively. In this study, the amount of irrightand was not found to significantly

influence improved sesame varieties adoption.

Table 5.Distribution of sampled households by desy holding

Attributes Overall Adopter Non- Test value
adopter y %/t)
Average holding size (own) 2.1 2.24 2.02 1.27
Average holding size(rented/borrowed) 0.32 0.36 90.2 131
Percentage consider their cropland fertile 58.65 766 50.6 3.67**,
Percentage having access to irrigation 0.035 0.020.014 2.21
Irrigated land area 0.34 0.054 0.019 1.249

** Significant at 5 % level

Source: own survey results data 2010

4.1.4. Livestock holding and oxen ownership

Farm animals have an important role in rural econofmey are source of draught power, food,
such as, milk and meat, cash, animal dung for acg@ntilizer and fuel and means of transport.
The district where the study area located is charaed by mainly agro -pastoral and semi
pastoral production system and Livestock producttivities were undertaken as major
occupation. Livestock holding size is also one lod indicators of wealth status of the
households in the study area. Livestock is kept lbat generating income and traction power.
As it confirmed in many studies farmers who havidodivestock ownership status are likely
to adopt improved agricultural technologies likepmved sesame varieties; because,
livestock can provide cash through sales of pralwdbich enables farmers to purchase

different agricultural inputs like seeds and usgdraction power.
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The average size of livestock kept by adoptersrammdadopters are presented in Table 6. The
livestock species found in the study area are oxen, sheep, goat, chicken, donkey, camel,
sheep, calves and heifers. To help the standaializat the analysis, the livestock number
was converted to tropical livestock unit (TLU).Thenversion factors used were based on
Freeman et al. (1996) and it is shown in Appendiké.average cattle ownership of sampled
households was 5.81 TLU, while for the adopters 45 TLU and for the non adopters was
5.4 TLU. The mean comparison showed that the cattleed mean difference between the
two groups is significant at 5 percent level. Thplication is that adopters have more access

to financial capital by selling their cattle to phase improved seed from suppliers.

On average sample households was 11.48 TLU withdatd deviation of 3.75.Adopters
owned a large number of livestock compared to ndopters, with mean difference
significant at 5 percent level. It could indicateat adopters have better access to financial
source through sell of livestock which could beduse purchase farm inputs, such as sesame

seed and used for minimizing risk.

The Proportion of sampled household owing at leastox was 49.6 % while 50.4% of
sampled households have no oxen during the sumwey The chi square test result that there
is no statistically difference between the two gr®un proportion of households owing at

least an ox.

Table 6.Distribution of sampled households by ligek holding

Attributes Overall Adopter Non- Test value
adopter y 2 /)
Average cattle owned (heads) by households 581 564 54 2.31**
Proportion of household owing at least an ox 491 5 5 45 1.23
Average goats owned by households 0.85 1.0 0.74 83*4.
Households’ average total TLU ownership 11.48 12.3110.48 2.321**

** Significant at 5 % level
Source: own survey results data 2010
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4.1.5. Access to knowledge and information

Access to relevant agricultural information makesnfers to be aware of and get better
understanding of improved agricultural technologigbkich in turn, will facilitate change in
the behavior of farmers and may ultimately leaddéxision to take risk for technology
adoption. (Mahdi, 2005).

Farmers get access to farm information in differesatys. These include participation on
extension event (like training, demonstration, &iettl days), farmer-to-farmer information

sharing, contact with DAs, Experience sharing \asidl listening radio programmes (Table 7).

Frequency of contact with development agent isajribe ways farmers access to agricultural
extension service and it was hypothesized to infteefarmer’s decision to adopt a new
technology positivelyDuring the survey period, more than half (about9%). of the sample
households have received extension advices, wiild% did not receive any advice from
extension agents of Ministry of Agriculture sesapneduction.But the difference in frequency
extension contact between adopters and non-adopégesstatistically tested and found to be
insignificant (Table7).

The other means through which farmers get agrirallinformation is through participating
in different extension events arranged by differémstitutions. Participation on crop
production training and host demonstration aretttee most important variables considered
for this study. A Farmer who had a chance to pgdte in these extension events will have
enough information about the new technology and essult would be more likely to adopt

new innovation than others do.

Participation on agricultural crop technology retatraining help farmers to create awareness
and promote the understanding about the merithefavailable information. The survey
result revealed that about 8.3% adopters had chi@ntake part in crop training programs
while about 8.8% non- adopters participated in straining program. However, the chi-
square test results show that the rate participamocrop production related training by
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adopter and non-adopter is statistically insigaific This may be because of the trainings
were not prepared based on training needs assessarghhence are less likely to meet the
needs and interest of agro pastoralists. Sampponeents, who received trainings, reported

that the trainings were not compatible with theieds and production problems.

Demonstration of new technologies would enable é&msmto objectively observe some

features of the advocated technologies in ordefetmde on the weather to accept or reject.
The survey result revealed that about 15% of treptls while 7.5 % of the non-adopters
participated in /hosting demonstration. The diffexewas statistically tested and participation

in/ hosting demonstration was found to be insigatfit.

The sample households in the study area are atSoggaccess to agricultural information
through participating in different informal exteosievents like farmers experience sharing
visit and farmers to farmer’s knowledge sharinghatket place, religious institution, chewing
place and coffee ceremony at the neighbor. Acaogidjabout58.3% of adopters farmer were
get access to information through farmers to fasmeformation sharing, at different place
while only 18.8% of the non-adopters had got tHermation through this mechanism. The
chi-square test for both groups’ & 23.8) shows statistically significant differenicetween
adopters and non adopters. This shows that theterdopave got more an opportunity of
sharing knowledge on improved sesame technologly atiher farmers than non adopters.
Adopters perceived the information from farmeramere trustable than outsiders. Hence,
farmer to farmer knowledge sharing is an appropnmaéans of introducing improved sesame

technology.

Farmers to farmers experience sharing visits whrehorganized by different institutions also
play important role in facilitating access by fars@¢o reliable information on improved
sesame varieties and linking farmers with the fdramstitutions involved in sesame
production package. About 26.3 % of the adoptedsl&h7% of the non-adopters participated
in farmers to farmers experience sharing visitg, difference was statistically tested and

participation in farmers to farmers experience sigavisits was found to be insignificant.
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Table 7. Distribution of sample households by ast¢esnformation and knowledge

Description of variables Adopters Non Adopters  Q@iler X’- Value
N % N % N %
Farmers knowledge sharing
Yes 35 58.3 15 18.8 50 355 28:8
No 25 417 65 81.3 90 64.5
Experience sharing visits
Yes 16  26.7 13 16.3 29 20.7 2.26
No 44 733 67 83.8 111 79.3
HHs Radio ownership
Yes 30 50 37 53.8 67 47.9 2.51
No 30 50 43 46.2 73 52.1
Hosted demonstrations
Yes 9 15 6 7.5 15 10.7
No 51 85 74 925 125 89.2 2.06
Participation on training
Yes 5 8.3 7 8.8 12 8.6
No 55 91.3 73 91.7 128 91.4
Frequency of extension
No contact 27 45 32 40 59 42.1
Every week 9 15 33 41.3 42 30 1.31
Monthly 15 25 5 6.3 20 41.3
Quarterly 7 11.7 6 7.5 13 9.3
Once in a year 2 3.3 4 5 6 4.3

*** Significant at 1% level

Source: own survey result, 2010.

4.1.6. Use of credit and timely availability of agrcultural input

Credit is an important institutional service todinte poor farmers who cannot purchase input

from own savings especially at early stage of adoptAs presented in Table 8, of the total
sample households, 45 % have got credit servicdif@rent purposes while 55% do not. Out
of the total respondents who have got credit inyénr, only 0.05% has got credit to purchase
sesame seed. About 48.3 % adopters farmer havivedagedit while 42.5% of non adopter

farmers have received credit during the last cnogp@eason (2009/10). The chi-square test
result revealed that there is no percentage difterebetween adopters and non- adopters

farmers in relation to use of credit.
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Two sources of credit exist in Meisso district. Tirst one is the formal sector including

government and NGOs while the second and the mgsdrtant one is informal sector. The

formal sector provides credit for productive pugmsThese include provision of seeds, farm
implements, livestock (like goat, sheep and hejfar&l drugs for veterinary services. During
the study year, 25% of the sample households ieduitt the survey received seed of
different crop (sorghum, sesame, and maize anddtabean) through credit services. The
proportions of farmers who received, farm implemdirestock and drugs were 50%, 15%,
and 10% respectively. Informal sector credit segiays a very important role in Meisso.

Relatives or money owners provides both cash amdcash credit. The loan period for cash
credit ranged between 1 and 60 months. Non caslit caammonly, households who are short
of seed or money receive certain quantity of ginaikind. This type of credit has to be repaid

with a year (ranging from 1 to 12 months).

Table 8.Distribution of sampled households by Usaedit and agricultural input

Description of variables Adopters  Non Adopters aller X -
Value
N % N % N %

Use of credit

Yes 29 48.3 34 42.5 63 45

No 31 51.7 46 57.5 77 55 1.9
Timely availability of input

Yes 21 35 22 27.5 43 30.7

No 39 65 58 725 97 69.3 2.15
Source of credit
Formal 11 175 9 14.3 20 31.7
Informal 23 36,5 20 31.7 43 68.3

Source: Owen survey, 2010

With regard to timely availability of input, out die total respondents 30.7 percent reported
that the input was timely availability. Among thetal sample households, 35% of the
adopters and 27.5% of the non-adopters reportetdtileainput was timely available. The

difference was statistically tested and it was tbtmbe insignificant (Table 8).
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4.1.7. Access to market

Sample households in the study area reported tiegt $old some of their agricultural
products right after harvest to cover costs of famputs, social obligation and urgent family
expenses by taking to the immediate near by loeaket. The survey result indicated that the
average distance of sample household home fromeheest market place was 12.6 km. On
average adopters were located about 9.7 km distamcereas non-adopters were about 14.78
km far away from the nearest market. The resuldo atsvealed that mean difference of

distance to market was significant at 1%of sigaificlevel (Table 9).

Table 9.Distribution of distances from market cemveresidence of sampled households

Variable Overall Adopters Non- adopters  t- value
Mean SD Mean SD Mean SD
distance in (km) 12.6 8.03 9.7 5.8 147 8.8 3.88*

***Sjgnificant level at 1% significant level
Source: own survey results 2010

4.1. 8. Non- crop incomes and sources

4.1.8. 1. Livestock incomes and sources

Households’ income from sale of livestock and lteek product is one of the important
factors determining adoption of improved technaésgiThe amount of household income
obtained from sale of livestock and livestock prdafter the household consumption
requirement is met could be used for purchase rofl faputs specifically improved sesame
seed. Improved sesame production often requirespan regime which has great implication
on cost of production. Due to this, improved sesarmver households need to have the
required amount of financial resources to run thevities. Therefore, a household with

relatively higher income from sale of livestock dnakstock product was expected to better
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adopt improved sesame varieties. The major souotelsvestock and livestock product

income reported in the study area included satatife, goat and milk.

Table 10.Income Sources of sampled households $edenof livestock and product

Sources Overall Adopter Non-adopter Test valuey “/t)
(average) (average) (average)

Goats sales 358.2 434.1 256.7 2.48**

Cattle sales 1325.03 1803.1 1523 0.671

Milk sales 60.75 83.91 43.01 0.951

Butter 55.47 66.52 47.01 1.67**

Total livestock income 1737.89 1817.66 1677.56 ©.43

**Significant level at 5% significant level
Source: own survey results 2010

The average annual income of sampled households Bale of goats was Birr 358.2
(Table10). Adopter farmers earned Birr 434.1 freste of goats, while non-adopters earned
Birr 256.7. Adopter farmers earned more income feae of goats and the mean comparison
between the two groups is statistically signifitamtifferent at 5 percent probability level.
However, the income from sale of cattle was natistteally significantly different between

adopter of improved sesame varieties and non adopte

4.1.8. 2. Off/ Non-farm incomes and sources

Access to off /non-farm sources of income can aftee decision to adopt new sesame
varieties. This is particularly true if the adoptiof the new sesame technology would require
a minimum investment in purchased inputs. Mosthef farmers interviewed reported that
they had no access to off/non-farm income becatipear infrastructure development in the
area. Only 22% of the sampled households had atdssoff/non-farm income during the
time of survey. Type of off/ non-farm activitiesaahable for farmers in the study area include,
sale of charcoal, goats trade, employaa&ily labor), and selling of different items in shop.
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Sample households on average had earned Birr 18Bsrally from off/non-farm activities
during the survey year. The average annual offammfincome received by improved sesame
adopters and non- adopters were about 188.02 &n@3 Birr, respectively (Table 11). The
mean comparison between the two groups is statilsticot significant.

Table 11.Source of income for sampled househotas dff/ Non-farm activities

Sources Overall Adopter Non-adopter  t-Value
(average) (average) (average)

Wage labor 81.79 97.45 66.14 1.071

Charcoal making 64.1 71 57 0.877

Goats trade 476.85 530 423.69 1.149

Rural shop 111.56 53.63 169.50 1.052

Total 183.57 188.02 179.03 1.0372

Source: own survey 2010

4.2. Cropping Activities and Incomes

4.2.1 Major crop grown

As indicate in figure 3, sorghum, maize and sesame the three top crops grown by the
sampled households. This can be explained by thtegHat sorghum, maize and sesame have
been both staple and cash crops in the Meisso \&ofeden though the majority of the
farmers in the study area produce sesame, the p@&ldectare is very low as compared to
others crop grown in the area. The average yielunpfoved sesame varieties was 6.2q /ha
while it was 4.2 g/ha for the local ones. Howewgance the last four years, farmers’ interest in
sesame crop production has increased. This is becthe market price of sesame has
increased since then .This explain why more thai%%of the sample farmers in the study
area produced sesame (allocated their land fomsepeoduction). Teff, ground nut and sweet
potato were also grown for cash as well as for hoamsumption. Very few households grew

coffee and chickpea. In the study area, both sudenaixed cropping systems are practiced.
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2.10%

B sorghum

m Maize

W Sesame

W Teff

M Haricot bean
m Chickpea

H Groundnut
u Coffee

Sweet potato

Figure 3. Proportion of sample households who grdifferent crops

4.2.2. Land use and cropping pattern

The average size of land sampled household allddatemaize, sorghum, sesame and other
crop are summarized in the Table1l2. Majority of kwed were allocated for sorghum and
maize production by sampled households in the sawdg. This was mainly because of the
fact that sorghum and maize are the staple cropslynproduced for home consumption
purpose. The average land allocated to sesame \M@safid 0.60 ha for adopters and non-
adopters farmers, respectively. However, the metierehce statistically is not significant
between the two groups. Area allocated to sorghynthb non-adopters exceeds the area

allocated for sorghum by adopters.

In the study area more than ,85.5 % of the samplgséholds reported that sesame is
intercropped with maize and sorghum but the remginl4.5 % of sample household report
that sesame planted as sole crop during survey. tilogvever, farmers believe that sole
cropping of sesame could be more profitable théerenopping but due to risks of drought in

the area, they prefer intercropping them.
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Table 12. Average land allocation pattern for si@nmpuseholds in 2009/10 (in hectare)

Description overall Adopter Non-adopter Test value t
Average Land allocated for maize 0.62 0.65 0.57 1.63
Average Land allocated for sesame 0.19 0.24 0.12 1.574
Average Land allocated for sorghum 0.79 0.74 0.82 0.992
Average Land allocated for other crops 0.44 0.43 0.44 0.25

Source: own survey 2010

4.2.3. Production status and major constraints inesame production

The study area, Meisso district, being part of ¢katral rift valley, is one of the potential
improved sesame producing area in West Hararghe 66rOromiya Regional State. The
high market demand provided better opportunity aomiers to grow different oil crops
specifically sesame crop. Among the oil crops grawthe area, sesame is the most important
crop mainly produced for the market. Sesame coakoait 220.9 ha of crop land in Meisso
woreda in year 2009/10 (Meisso District Office afskoral and Rural Development, 2009).

In current study area, the average area of cropttartted to sesame is about was 0.19 ha. An
increase in average Yyield of sesame may be duedodnt expansion of areas of production.
Improved sesame yield per hectare of sample holdehwas 6.2 quintal. Comparatively
speaking, this figure is higher than the natiomadpctivity reported by CSA (2007) which is
4.5 gt/ha. However, it is relatively low when comgzhwith achievements at research station
which is 7-18 gt/ha indicating possibility for fogr improvement. Sesame crop are the most
important crop due its high market value and itivelihood of grower households as an
important income source. The average gross inceam fimproved onion production of the
sample adopter households from one season haruesig2009/10 production year was
6200.00 ET birr.

In the study area, oil crops production in genenadl sesame production in particular is
predominantly rain fed due to underdeveloped itragainfrastructure. The respondents were

asked whether they have their own oxen, as thasealmnare the most important production
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factors in agriculture, on the one hand, and they sdatus indicators among smallholder
subsistence farmers, on the other hand. More tl®ah%} of the total amount of sesame

farmers reported that they have their own oxenclvthey use for the cultivation of land.

Sample respondent farmers mentioned several faatorsstraining improving production,
productivity, and income from sesame. The productionstraints are timely access to inputs like
improved sesame seeds, and fertilizers, recurresugtit, lack of information on quality
standards, pest infestation and poor extensioniceemnwere the major production related
factors mentioned by sample respondents. On ther dthnd, low selling price of products
which is a resultant factor of other several asged problems was mentioned as one of the

serious marketingelated problem.

Shortage of improved sesame seed and unavailabflityorganic fertilizers was one of the

major production problems in the study area. Acetmydo the respondents, there is no
certified seed and fertilizer source in the ared as a result of this; there is a very serious
problem of obtaining quality seed and fertilizeheTmajor seed sources for farmers in the
area were others farmers, WOoPRD, NGOs and IPM§®ras was mentioned by 46.7 %,
16.7 %, 10%, 11.6% and 15.0 % of respondents résphc

Recurrent drought was also one of the major pradiigiroblems in the woreda and this was
reported by 85 % of the respondents. Due this pralihe productivity of sesame is gradually
declining from year to year in the area. Althouglrle mature sesame varieties have been
recommended, awareness, availability of such sequfdblematic. This therefore suggests
that a need exists for interventions that wouldb&nshese farmers to use mechanisms that

would improve production and productivity.

Poor extension service was another major problemtioreed by sample respondents. In line
with this, the results of this study indicated oalyout 57.9 % of the sample households had
contact with public extension agents. The remaining sample oredgnts did not get any

extension advice during the survey period. However, some of the sample households

particularly those who are members of the cooperatihere is a possibility to get extension
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advice from other organizations. During the surwmar, 22.5% of the respondents have
participated training and other extension suppmif NGOs. Care Ethiopia, IRC and mercy

Corpos were some of the NGOs providing supporesase producer farmers.

The other category of problems facing sesame gmweere related to marketing.
Improvement in production alone is not sufficielt achieve better income unless the
marketing aspect is well improved. In line withshrespondent farmers mentioned lack of
reliable sources of price information, exploitatiospmiddle men and traders due to their poor
bargaining power and the resulting low selling eras the major marketing problems. The
major sources of price information for farmers wen&dle men, neighbor farmers and
traders as reported by 88.3 %, 56.7 % and 40.6 ¥heosample respondents respectively.
According to respondents, middlemen and traders natethe reliable sources of price
information as they always try to reap more berafthe expense of their earnings.

4.2.4 Sesame production practices

4.2.4.1. Improved Sesame varieties grown

Farmers grow an assortment of sesame varietie$. IBoal landraces often referred to as local
varieties and improved varieties are grown to nfihers’ multiple objectives. About 57.1% of
the respondents predominantly grow local varietiegilst only 42.9% dominantly grow
improved sesame varieties, often in addition to ltheal varieties. Adi and Tate are the two
improved sesame varieties are currently grown byéas. Adi is the most frequent variety in
terms of the number of farmers growing it. As highted in the Tablel4 the majority
(93.3%) of improved sesame grower sample househwigducedadi variety for its early
maturity, relatively higher in terms of its yieldvaantage, and better market price than others.

The other improved variety is currently being proel by farmers in the study area, aete
variety and it is only, and 6.7 % of adopters’ farsmiproduce this variety. The reason for only
a few adopters farmers produce it, they perceihati the color of variety has less demanded
in the local market and also not suitable for tiéercropping with sorghum. Hence,

understanding farmers' varietals preference caitanid perception is an important issue in
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technology generation and dissemination process. Siggests the need to give emphasis to
participatory research which considers farmershietogy preference criteria, needs and

priorities.

mAdi Variety ™ Tate Variety

Source: own survey, 2010

Figure 4. Proportion of adopters’ farmers by tymgioved sesame varieties growers

4.2.4.2. Seeding rate

Farmers' adoption of the recommended seeding depamtbng several things on the
appropriateness of the research recommended seedingely availability of quality seeds
and other household related socio-economic probl&asners in the study area were found
to use varying seed rates ranging from 4.5 to fdaha, the maximum being greater than of
the recommended rate (5. kg/ha) rate by the resesystem.On average sample adopter
households, used 6.25 kg of improved sesame seduhpeith a standard deviation of 1.24 kg.
There was significant variation among the samptevgr households in amount of seed used
where the minimum was 4.5 kg while the maximum.@ky per ha.

Such excessive use of seed had increased farnagisgbion expense thereby increasing seed

purchase cost. Average seed cost per ha per agiimuiseason in 2009/10 production year

was 78.125 birr. Seed purchase price for the yaages from 10-15 birr/kg. The average cost
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of seed used was found to be higher than the bastwould have been incurred when the

recommended rate used.

The main reasons for using such high seeding erding to 53.3 % of sample households
were poor quality of seed and at the same timendeal to have denser plant population in
order to get better yield. Farmers also questidhedadequacy of the recommended seeding
rate by the research system which is 5 kg per hay Tlaimed that whatever the quality of
the seed may be, the recommended rate is notisuafficnder their physical and management
condition. Seed quality problem was due to shortafgeertified seed available to growers.
The majority of the sample farmers (46.1%) obtaisedame seed from individual famers

while 16 % purchased from local market.

4.2.4.3. Fertilizer, Pesticide, and Herbicide apptation

Sesame producing households did not apply any ceoomhéertilizer on their sesame fields
and also other crop land. Respondent farmers pedvidifferent reasons for not using
inorganic fertilizers for sesame production. Thejanty (92.1%) of the respondents
perceived that their soils are reasonably fertild application of fertilizers doesn’t increase
the yield. In their view, fertilizer research recmended rate is not needed. This has an
implication for research indicating the need toisg\vhe previous research recommendation
by conducting further site specific fertilizer tgalt is also true for agro chemicals (pesticides
and herbicides) and manures. Almost all of the sarfgzmers reported that they did not use
agrochemical for sesame production due to unavhilalmf the chemical in the area.
However, all of the sample farmers in the study edar expressed their interest to use

herbicides and pesticides for the sesame fieltely have access to it.

4.2.4.4. Frequency of ploughing

Plowing is one of the major sesame crop productictivities and it is done with a pair of
oxen. The average plowing frequency was three tifoesone production season. Land

preparation starts in March and planting is dooenfduly to August based on the early start
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of rainfall for land preparation. With regard, ttiet number of ploughing, research
recommended 2-3 times ploughing in a productiors@@aUnlike seed rate, there was no
much variation among farmers in frequency of plonghused. Moreover, the frequency of
ploughing used by sample grower farmers was almsistilar to the research
recommendation, which is 2-3 times in a producgseason. According to the survey result,
majority of sample farmers (89 %) perform threeesnploughing while the rest 11 % perform
two times ploughing in a production season for ioved sesame. Majority of the farmers
used drilling method of sowing.

4.2.4.5. Weeding frequency

Weed infestation is one of the major constraintsrtp production in the study areas. All of
the sample respondents reported to have used haedivg; they did not use herbicides to
control weeds infestation due to unavailability fedrbicides in the area. Sample farmers
prioritized weeding as the primary farm activityju&ing huge amount of labor if a farmer
wants to harvest better yield of sesame from argorepland. More than 90% of the sample
farmers in the study area reported weeding 2 tesarse crop per production year. The first
weeding usually is done in the first week of Augast the second and three weeding are
done starting from August 20 to September 15. ledweg is missed during these critical
periods, a significant portion of yield could bedueed. Hence, producers at these periods

badly need and use family labors.

4.2.4.6 Harvesting and threshing

The crop is ready for the harvesting when one-ttartivo third of the leaves, stems and pods
turn into yellow. Harvesting usually done by hansing sickles, bundled and stalked

vertically for the pods to dry. Threshing is cadrigut on a clean and flat area by beating the
dried plant with sticks. When farmers think abdu¢ harvesting of sesame, they face two

important constraints that determine output.
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4.2.3. Crop incomes and sources

The amount of household income obtained from sdlecrops, after the household
consumption requirement, is met could be usedHerpgurchase of agricultural input and a
household with relatively higher farm income wapented to better adopt improved sesame
varieties. The survey result has shown that, omaaeesample households earned about birr
2103.2 from crop sales. Adopters obtained largeemeg from crop sales (Birr 2421.9)
compared to non adopters (Birr 1864.2), with ma#ferénce significant at 5% (Table 13).

Table 13.Incomes sources of sample households fates srops

Sources Overall Adopter Non-adopter Test value ° /t)
(average) (average) (average)

Sorghum 518 592.2 460.1 0.950

Maize 274 359.2 205.2 1.742*

Sesame 1394 1575 1259.02 2.107**

Haricot bean 102 98.1 105.2 -0.2

Total 2103.2 2421.9 1864.2 2.250**

** *Significant level at 5% and 10% level respeetiy
Source: own survey 2010

4.2.4 Non-adopters reasons for not using improveasame varieties

The survey result has revealed that among the $ataple households, 42.9 % of the sample
farmers adopted improved sesame varieties in tldy stear. The remaining 57.1% of sample
farmers not adopted. The non-adopters of improesdrse varieties were asked why they did
not use improved sesame varieties. The major reagmen by respondents were, 52.5 %
absence of unavailability of improved sesame saeiihe area, 21.3% low market demand,
3.8% absence of fertilizers recommended for impdosesame in the district and 22.5% lack
of information( awareness )about the benefit agtbmmendation package of improved

sesame varieties (Table 14).
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Table 14.Distribution sample household’s reasonsdb using improved sesame varieties

Reasons Respondents (N)  Percent (%)
Unavailability of improved sesame seed 42 525
Lack of awareness on benefit of improved sesaree se 18 22.5
Low market demand 17 21.3
Fertilizer is not available on time 3 3.8
80 100

Source: own survey results 2010

4.3. Profitability of Improved Sesame Technology

Partial budgeting analysis was used to determinge I¢vel of profitability of improved
sesame technology over the local varieties. It gased out according to CIMMYT (1988)
methodology. Obviously the yields of both sesammpawvould be realized in a one year
period, and therefore, the plan is designed to sbioly a per annum profile of the cost and
returns that vary for the improved sesame varietreslocal sesame cultivars.

The partial budgets omit the fixed costs such ad leecause it is unchanging across practices.
and also the cost of fertilizers, herbicides, p&dtis were not incorporated in the partial
budgeting analysis because all the farmers in thes$6 Woreda had not been used fertilizer,
pesticide and herbicide for all crops productiongeneral and sesame crop production
particular. Therefore, partial budget analysis focus only om thariables cost that varied across
the practices. This variable cost includes cossedfd and labor for land preparation, weeding,
harvesting and threshingll benefits and costs should be calculated usargnfgate prices.

That is, the actual price which the farmer paysherinputs or receives for his products.

Respondents were asked to quantify the amount br Ithey put on major activities of
improved and local sesame production on a hectaland. Average working hours for all
activities was 7.7 hours per day. The farm gateegriused for partial budgeting analysis
were, 12.5 and 8.5 birr per kilogram for the impdvsesame and local sesame seed

respectively at time of planting.
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4.3.1. Partial budget analysis results and its impdations

The improved sesame profitability level throughtidrbudgeting analysis is presented in
Tablel7.The total variable cost (TVC) incurred byroved sesame varieties adopters and
non adopters were birr 2958.12/ha and birr 1605faapectively. The net income from
improved sesame production per hectare was birt.88/ha, while net income per hectare of
local sesame cultivars was birr 2175/ha. Therefibree marginal benefit of improved sesame
varieties compared to the local sesame was 106hdir

According to marginal rate of return analysis, ioywd sesame raised the farmers’ net benefit
by 78 % with additional cost of 1353 birr per heetaver the local sesame cultivars. This
means for each 1 birr invested in improved sesameties, farmers could get additional 0.78
birr more than what they could get by investinglocal sesame cultivar (Tablel7). This
implies that adopters of improved sesame varig@digher marginal benefit as compared to
non-adopters of improved sesame varieties who domal sesame. In other word it may
indicate that the new technology is "better” thiaa traditional variety in term of generating
additional income.

Table 15 .Results of partial budget analysis ferithproved sesame varieties and local ones

ltems Types of sesame technology
Adopters (improved sesame)  Non Adopters ( Local)

Average yield (qt ha) 6.2 4.2
Price of sesame(birr/qt) 1000 900
Gross benefit (birr H§) 6200 3780
Cost of seed (birr i 78.12 45
Cost of plowing (birr ha) 600 480
Cost of weeding (birr 9 1400 800
Cost of harvesting (birr A3 640 160
Cost of thrashing (birr & 240 120
Total cost that vary (birrtig 2958.12 1605
Net benefit (birr ha) 3241.88 2175
Marginal benefit (MB))
Compared with local (birr 1) 1066.88
Marginal cost (MC) 1353.12
Compared to local (birr Fia
MRR (%) 78.84

Compared with local one
Source: own survey result data 2010.
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4.3.2. Sensitivity analysis

In order to capture the effect of the likely cha&igé price on marginal benefits, rerunning the
marginal analysis with alternative prices is vanportant (CIMMYT, 1988).The subsequent
Marginal benefit is sensitive to the input and axitprice for year in the future. Hence, it was
assumed that the sensitivity analysis is undertdiemoving the prevailing average input
price upwards by 15% and the output price downwdnglsl0% relative to the standard
(average) market price under the assumption of etask deregulated both for input and
output price and poor infrastructure developmertte Dase for two the scenarios, 15%
increase input price and 10% decrease of outpaé ¢ considering the past price trends
history analysis of input and out put price i ttudy area.Tablel6. Shows the effect of
increasing input price by 15% on net benefits aratgmal benefit of improved sesame

varieties are presented.

.Table 16. Sensitivity analysis the net incomempirioved and local sesame with regard the
input price increase by 15%

Items Types of sesame technology
Adopters (improved sesame) Non Adopters (

Local)

Gross benefit (birr Hg) 6200 3780

Total cost that vary (birrtid 3401.8 1845

Net benefit (birr ha) 2798.2 1935

Marginal benefit (MB))

Compared with local (birr i) 863

Marginal cost (MC) 1556

Compared to local (birr i

MRR (%) 55

Compared with local one
Source: own computation

Assuming a 15% increase input cost of sesame, ¢éhdenefit of the improved and local
sesame variety severely decline. Even thought,ntétebenefit of the both decline the net
benefit of adopters of improved sesame (2798.3karrha) was found higher as compared to
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the local (1935Birr per ha) Thus, the sensitidtyalysis shows that by 15% the input cost

sesame decline the farmers’ MRR declined from 7&85tpercent.

Table 17 Sensitivity analysis the net income of rowed and local sesame with regard the
output price decrease by 10%

Items Types of sesame technology
Adopters (improved sesame) Non Adopters ( Local)
Gross benefit (birr Hg) 5580 3402
Total cost that vary (birrid 2958.12 1605
Net benefit (birr ha) 2622 1797
Marginal benefit (MB))
Compared with local (birr i) 825
Marginal cost (MC) 1353
Compared to local (birr i
MRR (%) 61

Compared with local one
Source: own survey result data 2010

Assuming a 10% decreased in the output price @msesthe net benefit of the improved and
local variety decreased and the marginal benehtaioned from improved sesame decreased
from Birr 1066 to 825 per hectare Similarly, a é&ge in the output prices of the improved
and local sesame by 10% resulted in the severendedfl the net benefits of the improved and
local sesame (Table 17). Even though, the net lisr@fthe both varieties declined the net
benefits of the adopters of improved sesame (558QBr hectare) was found to be higher as

compared to the net benefits of non-adopiezslocal sesame (3402 Birr per hectare).

4.4. Perceptions about Relative Advantages of Sesamechnology Attributes

In order to get insight on farmers’ decisions ofwne&chnology use, looking at their
perceptions about each attributes of a given tdolgyas of paramount importance. Hence,
knowledge of respondent farmers’ evaluative citeas regard to technology attributes is
needed. Through literature review and a particiyafocess, eight most commonly used

attributes by farmers while assessing the desirgb#dities of improved sesame variety or
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seeds in general were identified. These includadyidrought resistance, seed color, and pod

per plants, shattering resistance, disease resetararketability and maturity.

Three descriptions, i.e., superior, same and imfevere used to facilitate the comparison by
farmers of the recommended improved sesame vaaigaynst their local seed(s). Tablel8
displays the results of the assessment of the ipecémproved sesame variety by both user

and non-user group.

The results show that more than fifty percent & #ample households perceived that the
traits early maturity, seed color, drought resistardisease resistance, marketability, number
of pod per plants and yield of the improved sesaargety are superior to the local ones.
However, shattering resistance of the improvedmeseaariety was perceived as inferior to
the local ones. About 61.4% of the total sampleskbolds and 71.6% of the adopters
perceived the improved variety as earlier in magucompared to the local one. The chi
square test results supported that there a statlgtsignificant perception difference between

adopters and non-adopters, implying the associ@tnween perception and variety adoption.

The attribute “drought tolerance” is highly asstethwith the earliness in maturity because
those which mature earlier have the possibilityesoape drought especially under moisture
stress conditions and limits the effects of drought crop vyield, and thus enhances
productivity. About, 57.9 % of the total sample beholds perceived improved sesame
variety to be superior to the one with respectrtmught tolerance. It is observed that less than
fifty percent from both adopters and non-adoptarsnér had the perceived that improved
variety is inferior to the local with this trait.g&in there is a statistical significant difference
between adopters and non adopters with respeketperception of drought resistance at less
5 percent of probability level. Also, 62.1 % of peadents consider the improved sesame
Variety Superior to the local ones in terms of gg&l More than 50.7% of sample household
perceived the attributes of pod per plant of impagesame superior as compare to the local.
The chi square test results for two attributes shbat the difference in perception was

significant at 1 percent probability level.
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Similarly, 57.1 % of the respondents had the pdrgepthat the color of this variety is
superior in market demand as compared to the adldihe local ones. They have strongly
underlined that it is very demanded in the domeatd international markets. However,
37.1% of the sample households perceived the ingogr®esame color it to be inferior in
relation to their local ones. This again showspbssible association between perception and

the use of the technology.

The perception of farmers with regard to the atitels of shattering, marketability and disease
resistance of the variety indicates that 19.4, @d 57.1 % of the sample households had the
perceived improved varieties as superior in congparito the local cultivars in terms of
shattering resistance, marketability and diseasistesces, However, 22.9, 17.9 and 35.7 %
of sample households perceived as inferior witpeesto these attributes. In the comparison
between adopters and non adopters with respedirée tattributes, chi-square test result

shows that there are no statistically significaffedences in perception.

The overall survey results show that farmers’ patioea of advantages of improved sesame
varieties attributes shows a high degree of vamafti his may be due to differential access to
information and differences in information procegsicapacity may lead to variations in

perceptions .This has the potential to affect thental adoption of these technologies.
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Tablel8.Farmers’perceptions on improved sesametiegiattributes as compared to the local

Technology Attributes Description Farmers Category
Adopters Non Total X?- value
Adopters
N % N % N %
Yield Superior 48 80 39 488 87 621
Same 8 133 25 313 31 236 14.3*
Inferior 4 6.71 16 20 20 143
Maturity Superior 43 717 43 538 86 614
Same 8 133 25 313 33 236 6.46**
Inferior 9 15 12 15 21 15
Pod per plant Superior 30 50 41 51.3 71 50.7
Same 0 0 11 138 11 79 10.12*
Inferior 30 50 28 35 58 414
Drought resistance Superior 43 711 38 475 81 579
Same 4 6.7 4 5 8 5.7 9.9*
Inferior 13 217 38 475 51 364
Disease resistance Superior 38 633 42 525 80 57.11.2
Same 2 3.3 8 10 10 71
Inferior 20 333 30 375 50 357
Marketability Superior 47 783 60 753 107 764 81.2
Same 3 5 5 6.3 8 5.7
Inferior 10 16.7 15 188 25 17.9
Inferior 15 25 17 213 32 229
Shattering resistance  Superior 26 433 35 438 @B.6 1.1
Same 17 283 30 375 47 336
Inferior 17 283 15 188 32 229
Color Superior 40 66.7 40 50 80 57.1
Same 1 1.7 7 8.8 8 6.1 5.5%**

Inferior 19 317 33 413 52 37.1
** * significant at 5 and 10 % level respectively
Source: own survey 2010

4.5. Farmer- to- Farmer Knowledge/technology Sharig

Farmers demand reliable information that enablemtto make informed decision regarding
technology adoption to improve production and potigity. With regard to improved sesame
production, the producers may need information albloe existence of new varieties, their
potential economic benefit and methods of applyivem and attributes of the recommended

varieties like the maturity period. Early maturisgsame varieties are important in the context
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of the study area as this help reduce droughtwisike also significantly increasing the yield
level. The development of these varieties is wedslif farmers do not discover the desirable
gualities and use the varieties. Therefore, Adopaad diffusion of improved technologies
would be successful with an appropriate mechanisolisseminating the information about

the technologies.

In Ethiopia, including study area, different formaktitutions supply information that can
reach the farmer in several ways (e.g. pamphléts] days, demonstrations, DAs, and
association with other farmers). However, the ratee, accessibility and credibility of this
information may affect farmers’ decision to adapiproved technology. According to Feder
et al (1986), often smallholder farm householdssater other farmers the most important and
reliable source of agriculture information. Therefothis section summaries the role of
farmer to farmer information/knowledge sharing @mmt of providing relevant and reliable

information to rapid and wide spread adoption off technologies.

4.5.1. Mechanisms of information /knowledge sharing

This sub section reports on the finding of the eradion of farmer-to-farmer knowledge

sharing mechanisms. As displayed in Tablel9, nigjai the sample farmers shared the
knowledge on improved sesame technology during éheiving sessions/breaks and/or while
working together in the field. Meeting and diséaesat market and religious place, and
discussion at cooperative meetings are the oth@oitant venues and mechanisms for

information sharing.

Table 19.Distribution of Sample respondents by wdshin knowledge sharing

Frequency
Knowledge sharing methodsMostly Some time  None Score Rank
No % No % No %
At chat chewing place 80 61 19 15 41 29.3 319 1
Farmers at work 70 50 29 207 41 29.3 309 2
Cooperative meeting 45 35 57 44 38 27.1 287 4
Interpersonal discussion 66 51 27 21 a7 33.5 299 3
During seed giving out 9 7 24 18 107 76.4 158 5

Source: Own survey, 2010.
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4.5.2. Contribution of farmer-to farmer knowledge/fed sharing to adoption

Decision-making is the most crucial undertakentgy/farmers to adopt improved technology.
The basic input required to make decision is infation/knowledge (Burgest al.,1996).The
effectiveness of the decision made depends amdregsobn the quality of the information.
Here knowledge/information defined as the datadigision making or a resource that must
be acquired and used in order to make informedsateti

The contribution of farmer to farmer seed/ or knedge exchange for the adoption and
diffusion of improved sesame varieties are disalisisethe following subsection. Their
contributions are discussed as source of improwest sand providing quality attributes
(relevant, correctness, right frequently) inforroatiknowledge on the technological package

for the adoption decision of the households.

4.5.2.1 As source of improved seed

Two recognized seed system exist in the study doemal and informal. Formal seed sources
involve agricultural development offices, IPMS @ and NGOs as major agent. However,
these formal seed systems in Meisso are still redt @stablished, and hence, as discussed
earlier, among major constraints in improved sesaargeties adoption. Existing limited

private seed suppliers focus on cereals like somgtand extension technical assistance and

input supply specifically targeted the same crepeals.

Often, gaps exist in the technology development adoption chain, between technology
developers, adopters, and even between technoleggets and followers. Where a
technology has to be adapted to farmers’ circunest®and local conditions, there is narrower
gap with the farmer-to-farmer technology transfeocess. This is because farmers are
involved in testing, watching and circulating infation and therefore a greater chance of

adoption is ensured.
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In the effort to bridge the gap between technolagneration and adoption, several

institutions like research centers ,woreda offit@astoralists and rural development , NGOs
and IPMS project were involved in the distributioh short seasoned improved sesame
varieties namely, Adi (83-100 maturity days) andeT@ 10 -130 maturity days) to the few

innovative farmers. On-farm result demonstratiorthoé is commonly used to show and

convince farmers about the advantages of improesdrse varieties, particularly Tate and
Adi. It was assumed that gradually the numberaainkers growing the varieties and sharing
knowledge and exchanging seeds via sale or gifeased significantly.

The current analysis shows the farmer- to- farmedsexchange has contributed to the
adoption and wider varieties diffusion. This corsodun is justified by the fact that a number
of innovative (model /early adopting) farmers shlatteeir knowledge and also gave out some
seeds to other fellow farmers (Figure-4) via salaa gift to about 47% of the varieties user
farmers at the time of the survey. The others 16.109%b6, 11.6% and 15% of sesame grower
farmers obtained improved sesame varieties dirdéadiy local market, office of Agricultural
development, NGOs and, IPMS Project through, puwetiaift and loan mechanism during
survey time. This implies that farmer to farmerdseg&change mechanisms are mostly based
on traditional social networks and family relaticarsd can be very effective in the diffusion

of technology in the study area.
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Figure 4. Distribution of adopter farmers by source of improved sesame
seed for 2009/10 cropping seascn
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Source: Own survey, 2010

4.5.2.2. Role of farmers Knowledge sharing on adoph decision

Role of farmers to farmer knowledge sharing on #&dapdecision of improved sesame
varieties are assessed in term of the frequencgcoéss to knowledge/information, and
perceived relevance and credibility / trustwortsmef the information/ knowledge receive

from different sources.

4.5.2.2.1. Knowledge/information sources

Information sources were analyzed to assess teagihs and weaknesses of information
source. The Information/ knowledge about innovatiamich come from relevant source will
have differential impact on individual farmer’s adion. This information may come from
farmers own experience and/ or external sourcedgowhal institutions. In this study,

pamphlets, field days, participation on trainingagss media and researchers were considered

79



as the external sources of information for sampmaskholds’ farmers. Whereas farmers
experience visits, farmers to farmer’s knowledgarisiy network and relatives were informal

source of mechanismBistribution of respondents on the basis of imptbsesame technology
information source is described in Table 20.

Table 20.Information source to the respondentsrims of their frequency of use

Frequency of access

Information Source

Always Sometimes  Never Score Rank
N % N % N %

Participation on 45 321 30 21.4 65 46.4 260 5
extension events
Radio programmes 30 21.6 70 50 40 28.5 270 4
Farmers to farmers 80 57.1 60 42.8 0 0 360 1
Researchers 4 2.8 3 2.1 133 95 155 6
Development agent 40 28.57 80 57.1 20 14.28 300 3

Farmers experience visit 70 50 60 42.8 10 7.1 3402
Source: Own survey, 2010

There are six main information sources in the afesaexplicitly indicated in the Table 20,
among the six identified information source, fareefarmer’ knowledge sharing and farmers
experience sharing visit which organized by differenstitutions were perceived as most
frequent information sources for sample farmershim area in their rank order of first and
second. Development Agents and rural radio progresnmere the third and fourth major
sources of knowledge for sample respondents omsepeoduction managementss showed

in Table 20, the least used information sourcesewesearchers arfdarticipation on formal
extension events like training, demonstration aietd fday which organized by different

formal institution found in the area. This is prbhabecause they never had access to them.

Regards to the contribution of farmer to farmer Wlenlge sharing in the adoption of the
improved sesame technology, among the total adnpdér (68.2%) of the farmers reported
that they used only knowledge/information obtairfiexnn fellow farmers. This implies that

farmer to farmers sharing information source hpssitive effect on farmer decision to adopt

improved sesame varieties.
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4.5.2.2.2. Perceived importance of information soges

All the identified information sources were not atjy important for the sample household,
because all of these actors may not give timelgtedl to sesame technology production
information. Under this subsection, importance ofoimation sources as perceived by
farmers to obtain information on sesame technolegy explored and ranked based on their
score. Distribution of household respondents baskdive importance information source is

presented in Table 21.

Table 21.Frequency distribution of knowledge sosiiceterms of their importance

Importance of knowledge/information sources

Source Very important Important Low score Rank

N % N % N %

Participation on Extension 50 35.7 20 143 70 50 260 5
events

Radio programmes 60 42.9 70 50 10 7.1 330 4
Farmers knowledge 100 71.4 30 214 10 7.1 370 1
sharing network

Researchers 5 3.5 2 14 133 95 155 6
Development agent 40 28.5 80 571 20 14.2 300 3

Farmers experience visit 70 50 60 428 10 7.1 3402
Source: Own survey, 2010

As the observation summarized in Table 21 suggéstmers to farmers’ knowledge sharing
and farmers experience sharing visit® the most important sources of improved sesame
technology.Farmer to farmers knowledge sharing was used nmreguéntly, and that the
source could be trusted, reliable, and accessilile minimum transaction cost¥he survey
result clearly indicates the importance of the trefeship among neighbors as source of
agricultural information andarmer- to- farmer experience sharing vistanother equally
important improved sesame technology informatiamre® in the study area. DA and Rural radio
programs are the next important improved sesantentdogy information sources in their order

of importance. Further, the respondeperceived that participation on events organized by
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extension and research were the least importansoasces of information on sesame
production practices (Table 20). Agricultural exdiem often focus on progressive farmers
rather than poor farmers; and low level of literatyong the producers and inaccessibility of
on-farm research trails/ demonstration might alsotlie reasons for the limited role of

extension and research as sources of informatisesame production.

The finding reported here implies that informatieceived from other farmers including
through experience sharing visits has more infladnihe farmers to adopt the technology.
This finding is consistency with other empiricabearch evidence (Feder, 1985). The latter
found that even in areas were social organizatiwhiafrastructure exists, farmers prefer their
fellow farmers as their primary information sourmed Feder and Slade (1985) study India
shows farmers without access to formal extensiomvice use farmer-to-farmer
communication; and most farmers in India prefefebbw farmers as their major source of
information despite the existence of Training anditMExtension System at the time of the

study.

According to the result of Deriebe( 2007), womemters in the Dale Woreda put high
preference on Neighbors/ friends as first choickowed by other farmers and Das as a
third; while the study result of Bekele ( 2008)Nretu showed that maize package farmers
preferred WARDO, neighbors and Das and Kebele Aditration as the important sources of
information. Thus, the result of this study shoveailarity with Deribe’s (2007) outcome
while there is a slight difference with Bekele’©(8) result whereby WARDO was ranked
first.

4.5.2.2.3. Trustworthiness of sources
As Table22 indicates, the information from farmerdarmers’ knowledge sharing network,
farmers experience sharing visit, development ageahd from rural radio programs,

respectively, is the first, second, third and fburt trustworthiness. The respondent farmers’

perceived knowledge obtained from fellow farmerstlas most trusted. This is probably
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because of a strong social capital that exists gmueighboring farm households than

between farmers and outsiders.

Hence, strengthening farmer-to-farmer knowledgefimition sharing mechanisms deserve
due attention in extension as it has a profountiémice on individuals in the process of
adoption and diffusion of agricultural technologid$is finding is agreements with other
empirical research evidence (Dessalegn,2008) folatdNeighbors, relatives and friends are
the crucial networks to influence adoption anduwkifbn of technologies are because most
people trust their social networks than outsidéney consider DAs or experts as outsiders)
who share the same goals and operate the sameidrties is also in line with the findings
of Bandiera and Rasul (2003) in Mozambique wherenéas were more likely to adopt if
other people in their network also adopted.

Table 22.Sampled households Perceived trust ofrimdtion sources of sesame technology

Perceived trust of knowledge source
Actors Highly Moderate low
trusted score Rank
N % N % N %
Participation extension events 32 229 48 343 602.84 252 5
Farmers experience visit 65 464 52 37.1 23 16.42 322
Farmers to farmers knowledgd20 85.7 20 143 O 0 400 1
Sharing network

Researchers/on-farm trial 20 143 2 1.4 118 84.32 186
Development agent 50 35.7 57 40.7 33 23.5 297 3
Radio programmes 60 423 28 20 52 37.1 288 4

Source: Own survey, 2010
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4.6. Analysis of the Determinants of Adoption of Imroved Sesame Varieties

In this sub-section, the results of the logistigression model is presented and discussed. It is
well known that technology adoption decision ohianouseholds are influenced by different
socioeconomic, technical and institutional factdd#ferent variables are important across
different space and over time in explaining adaptbtechnologies by farmers. Many factors
are hypothesized to influence the adoption of impdosesame varieties based on theoretical
models and empirical evidence. For the study dheaselection of explanatory variables was
done after t test and chi square test to identdyiables which are significantly different
between improved sesame varieties users and nos-dszordingly, a total of eighteen (12
discrete and 6 continuous) variables were seleatetlused for developing and estimating
logit regression model (Table 23).

Table 23: Descriptions of variables included in libgit regression model

Variables Type Description

H_EDUC Binary Farmer educational status, 1 if &ter,0 otherwise
H_SEX Binary Sex of households heads, 1 if malh@rwise
EXP Continuous Experience of HHs in sesame produagirear)
SOCI Binary Member of organization, yes=1; otheeAls
FAMILY  Continuous Total family size of HHs in mag@ivalent (ME)
TTLU Continuous Total livestock owned by househiobads(TLU)

INCOME Continuous Total farm income owned by hdwde head(Birr)
LANDSZ Continuous Total land holding owned by kehiold head (He)

RADIO Binary Radio ownership by HHs, 1 if ownedotherwise

INPUT Binary Access to input supply by HHs, 1 itassed, 0 otherwise
FFKN Binary Farmers to farmer information sharifigf shared,0Ootherwise
DOM Binary Hosting on-farm demonstration, 1 if hextO otherwise
EXPSH Binary Experience sharing visit of HHs, Yidited,0 otherwise
TRAINI Binary Participation of HHs on crop trainifigif partipated,0 otherwise
CREDIT  Binary Received to formal credit servicef feceived,0 otherwise

DISTKM Continuous Residence distance from near etacknter (km)
FRECY Continuous Frequency of day contact with DAkSt cropping season
Perception of household head on the attributeesdme

PERCEP  Binary varieties,1 if superior than local, O otherwise

Source: own survey, 2009
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Prior to running the logistic regression model, tlanatory variables were checked for
existence of multicollinearity and the degree o$amsation. Accordingly, a technique of
Variance Inflation Factor (VIF) was employed to et#tthe problem of multicollinearity
among the continuous variables. Similarly, contimgyecoefficients were used to check the
degree of association among the dummy variablesva concluded that there were no
multicollinearity and association problems betwaeset of continuous and discrete variables,
as the respective coefficients were very low (lss1 10 for continuous variables and less
than 0.75 for dummy variables) (Appendix Table @ dh

4.6.1 Descriptive statistics of variables includeth the model

Descriptive statistics of both dependent variabhel andependent variables (mean and

standard deviation) in the model are presentelaridllowing table (Table 24).

Table 23.Description and means of variables irbihary logit model

Variables Mean Standard Deviations
ADOP 0.43 0.49
H_EDUC 0.53 0.5
H_SEX 0.8 0.2
EXP 25.4 9.4
SOCI 0.47 0.5
FAMILY 3.7 1.44
TTLU 11.48 3.75
INCOME 7905 3466
LANDSZ 2.13 0.84
RADIO 0.51 0.5
INPUT 0.31 0.46
FFKN 0.36 0.48
DOM 0.20 0.40
EXPSH 0.49 0.52
TRAINI 0.33 A7
CREDIT 0.32 0.50
DISTKM 12.6 8.03
FRECY 13.5 4.7
PERCEP 0.67 0.47

Source: own survey, 2010

Note: See Table 22 for variables dpson.
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4.6.2 Econometric results and discussion

The results of maximum likelihood estimation of flerameters are as displayed in Table 25.
The various goodness of fits measures were empltyetieck and validate that the model
fits the data well. The chi-square goodness-ofdt statistics of the model show that the
model fits the data with significance at 1% levihis shows that the independent variables

are relevant in explaining the farmers’ decisiomdopt improved sesame varieties.

Another measure of goodness of fit of the moddbased on a scheme that classifies the
predicted value of events as one if the estimatetigbility of an event is equal or greater
than 0.5 and 0O, otherwise. The results show thatita®3.1% of the adopters and 92.68 % of
non-adopters were correctly by the model. Genethtymodel correctly predicted 92.86% of
the overall sample cases. Thus, the model predibtdtl adopters and non-adopters of

improved sesame varieties accurately.

Out of 18 explanatory variables included in the Blp® were found to be significant in
influencing farmers’ decision to adopt or not t@mpdimproved sesame varieties at 1, 5 and
10 % significant levels. The variables include etiomal level, sex, family labor supply in
man equivalent, sesame crop production experidota, livestock in tropical livestock unit,
perception on sesame varieties attributes, fartoefarmers knowledge sharing, farm annual

income, and market distance from farmers residenkm (Table 25).
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Table 24.Maximum likelihood estimate of logit modesults for determinants of adoption

Variables Coefficients. Std. Err. Odds Ratio tiaat
EDUC 2.891 0.905 18.013 3.20***
SEX 3.526 1.213 33.992 2.91**
SEXP 0.103 0.051 1.1091 2.00**
FAMLOB 0.585 0.326 1.795 1.79*
TTLU 0.248 0.128 1.282 1.94*
RADIO -0.075 0.909 0.927 -0.08
INPUT 0.560 0.890 1.752 0.63
LANDSZ 0.429 0.498 1.5361 0.86
SOCI -0.373 0.819 0.688 -0.46
FFKNW 2.382 1.034 10.833 2.30**
DOMNS 0.558 1.186 1.7481 0.47
EXPSH 0.269 0.784 1.309 0.34
TRAINI -1.341 1.064 0.261 -1.26
CREDIT -0.603 0.854 0.547 -0.71
FAINCOME 0.0003 0.00012 1.0003 2.40**
DIST_KM -0.121 0.059 0.885 -2.03**
EXTCON 0.223 0.276 1.250 0.81
PERCEP 2.027 0.899 7.592 2.25%*
CONS -16.819 4.189 -4.01%**
Number of observation 140

LR chi?(18) 125.05%*+

Prob > chi2 0.000

Log likelihood -33.7748

Over all model prediction (%) .82

Over all prediction of Adopters 93.10

Over all prediction non adopters 92.68

*x **xand * significant 1%, 5% and 10% level, resptively
Source: model results (2010)

The 9 explanatory variables which have been foonsignificantly influence the decision by

the sample farm households with regard to whethaobto adopt improved sesame varieties
are interpreted and discusses below.

Sex of household head (SEX)As expected, sex of household head, i.e., beialg4meaded
household has a positive and significant relatignght 5% level) with the probability of
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adoption of improved sesame varieties. The odds-matfavor of adopting improved sesame
varieties, other factors being kept constant, by a factor of 34 with the change in sex
of the head from female to male. The positive sigplies that male-headed households tend
to adopt the varieties more than their female cenatrts. This may be due to relatively better
access of male-headed households to informationagnidultural resources than females’
household heads. The result is in line with thdifig of similar studiesMulugetaet al.,2001;
Techane, 2002).

Family labor supply (FAMLOB): As expected, family labor supply has also a pasiéand
significant relationship (at 5 % level) with proliglp of adoption of improved sesame
varieties. The odds-ratio in favor of adopting iongd sesame varieties, other factors kept
constant increases by a factor of 1.8 as familpiaupply increases by one man equivalent
for an average farmer. The positive relationshiplies that the households with large family
labor supply are more likely to adopt improved sesavarieties than households with small
family labor supply. This may be due to large famiay provide labor for planting new
sesame in drilling and weeding. The model resutifioms that. The result is agreed with the

priori expectation and the findings of Lelissa (&98nd Techane (2002).

Level of education of household heads (EDUC)As expected, education level of household
head has a positive and significant relationshif¢a level) with the probability of adoption
of improved sesame varieties. The odds-ratio iofaf adopting improved sesame varieties,
other factors kept constant increases by a factot8ol for the farmer whom assumed
household heads become literate than that whodtidTihis implies that the educated farmers
are more likely to adopt improved sesame varig¢hiaa those who are not educated. This may
be due to relatively educated farmers have moresado information and they become aware
to new technology, and this awareness enhanceadibgtion of technologies. This result is
consistent with finding of Asfaw et al. (1997), Bdk et al. (2000) and Tesfaye and Alemu
(2001).
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Sesame production experience of the HH head (SEEXPAs expected, sesame crop
production experience has a positive and significatationship (at 10 % level) with
probability of adoption of improved sesame variti€he odds-ratio of 1.1 for sesame crop
production experience implies that other things\gdiept constant, the odds-ratio in favor of
adopting improved sesame varieties increases kactarfof 1.1 as a farmer’ sesame crop
production experience increases by one year. Tipdies that farmers who have longer years
of experience in sesame crop production have adaptproved sesame varieties than those
who have the lower years of experience in sesamp production. This may be due to
relatively farmers who have longer years of expex@e may develop the confidence in
handling the risk, skills in technology applicatidany studies supported this argument. For
instance, Legesse (1992), Kidane (2001) and Melgk05) have reported farming
experience positive and significant relation wittoption. In contrary, Ebrahim (2006) found
that farming experience is to have negative ratatip with over all dairy adoption.
However, Chilot (1994) and Rahmeto (2007) reportedt farming experience has no

statistically significant relationship with adoptio

Distance to market center (MKT_DIS): As expected, distance to market center has also a
negative and significant relationship (at 10 % lewath probability of adoption of improved
sesame varieties .The odds-ratio of 0.9 for madigtance implies that other things being
kept constant, the odds-ratio in favor of adopiimgroved sesame varieties decreases by a
factor of 0.88 as the market distance increasen®y kilometer. The implication is that the
longer the distance between farmers’ residencetlamanarket center, the lower will be the
probability of improved sesame varieties adoptidms may be due to relatively Proximity to
market also reduces marketing costs. This resudomsistent with other studies by Berhanu
(2001); Tesfayet al,(2001) and Kebede (2006).

Farmers’ perception of improved sesame varieties atbutes (PERC): It is the sum of

eight perception variables (yield, disease restg#amarketability, drought resistance, and
pod per plant, maturity, color and shattering tesise).lt is equally important in considering
the determinants of adoption decision. As priorested, this explanatory variable has a

positive and significant relationship (at 10% lgwelth probability of adoption of improved
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sesame varieties. The odds-ratio in favor of adgptinproved sesame varieties, other factors
kept constant increases by a factor of 26.5 forfammer whom assumed household heads
become perceived the attributes of improved sesarieties superior to the local cultivars
than that that did not. Earlier adoption studiesittmn farmers’ perception of technology
attributes and there might have biased the resfilfactors conditioning adoption decisions
against this variable. But nowadays adoption ssu@&ubeneh, 2003) considering farmers’
perception of technology attributes have found thatse attributes condition the adoption
choices of farmers. Farmers have subjective pnetex®e for technology characteristics
(Adesina and Zinnah, 1993) and this could play magtes in adoption.

Farmers to farmers’ knowledge sharing (PFFK): As expected, farmer to farmers
knowledge sharing has a positive and significalatignship (at 5 % level) with probability

of adoption of improved sesame varieties. The gdte-in favor of adopting improved

sesame varieties, other factors kept constantaserseby a factor of 10.8 for the farmer whom
assumed household heads become participated irefarta farmers’ knowledge sharing
network than that who did not. The positive relasioip indicates that, the odds ratio in favor
of the probability of being adopters’ increaseshwén increase in farmers to farmers
knowledge sharing. This may be due to the integreiscommunication with others farmers
and neighbors improve farmers’ innovativeness’ amotivates them to adopt improved
sesame varieties. This study is in consistent whih study of Nathaniels (2005) which
indicates that, farmers to farmer extension in Behiat farmer’'s shared knowledge seed

along kinship, with friends and neighbors than farextension organization.

Total farm income (FAINCOME): Household’s total farm income has a positive and
significant relationship (at 10 % level) with prdiildy of adoption of improved sesame
varieties. The odds ratiol.0 implies that, oth@mgh being constant, the odds ratio in favor of
being adopter’'s increases by a factor of 1.0003aa® income increase by one unit of
Ethiopia birr. This implies that a farmer who hatér income will be more likely to adopt
improved sesame varieties. This may be due to éeeurce demanding nature of sesame
production activity particularly when the productipurpose is beyond the home consumption

and for the commercial purpose. Regarding the emibe of farm income on adoption, many
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other studies have also found similar results.ifstance, Kidane (2001); Degnet et al. (2001)
and Getahun (2004) reported positive influence afsehold’s farm income on adoption of

improved technologies.

Livestock holding TTLU): As expected, the variable has a positive and sogmt
relationship (at 10 % level) with probability of @gation of improved sesame varieties. The
odds-ratio in favor of adopting improved sesameietias, other factors kept constant
increases by a factor of 1.3 as livestock increagame TLU. This implies that a farmer who
has more number livestock will be more likely tamptiimproved sesame varieties This may
be due to relatively having more livestock offemeans for a better propensity to buy
improved sesame seed and also farmers who hawe nargber of livestock might consider
their asset base as a mechanism of insuring akassociated with the adoption of improved
sesame varieties. The same results were reportdte$iayeet al. (2001) and Haji (2003).
This implies that livestock holding has an influenen the adoption of new technology in

different areas.

4.6.3. Relative importance of significant explanatry variables

All dummy and continuous variables do not have shene level of impact on farmers’
decision to adopt improved wheat varieties.The tikada importance of the dummy
explanatory variables can be seen by examininghtieges in probabilities that would result
from changes in values of these variables. To theke factors “typical farmer” is defined
by the most frequent values of the dummy variabiekided in the model. Accordingly, a
typical farmer is male (80%), who perceived thelaites of improved sesame varieties to be
superior (67.14%) who is literate (52.8%) and wiantipipated farmer to farmer knowldge
sharing (64.5%). Thus, the probability that theidgp farmer will show interest to adopt
improved sesame varieties was computed to be 0.7B4&.effects of significant dummy
variables were calculated by changing their valkesping all the continuous variables at
their mean values and the dummy variables at timaist frequent values (Table 26).The
predicted probabilities show how the likelihoodaafoption was affected by changes in the

significant dummy variables.

91



Accordingly, the probability of adoption of imprayesesame varieties increased by 0.3939
(or 53.89 %) for those farmers who are typical Whb participated on farmers to farmers
knowledge sharing. Similarly, the probability ofogdion of farmers with a typical but have
illiterate is decreased by 0.0824 (11.285%).

The probability of adoption of improved sesame tiesidecreased by 0.0782 (10.7 %) for
those farmers are typical but who percived attebudf imroved sesame varieties inferior to
the local one. Moreover, the probability decreabgdd.1524 (20.86 %) for farmers who were
typical but who female headed. As a result, onergate the existence of variability among
the significant discrete variables in their effemtvards the probability of improved sesame
varieties adoption.

Table 25.Change in the probability of adoption ybital farmers with regard to dummy
variables

Variables Probability Change in probability Percentage (%)
change

Typical farmer 0.7310

Typical farmer but illiterate 0.6486 0.0824 11.285

Typical farmer but 0.3371 0.3939 53.89

participated on farmers to
farmers knowledge sharing

Typical farmers but female 0.5786 0.1524 20.86
household headed
Typical farmers but who 0.6528 0.0782 10.7

perceived attributes inferior
Source: own survey result data 2010

The relative importance of the quantitative vaeabin the adoption decision of improved
sesame varieties can be seen by examining vare&h#icity, defined as the percentage
change in probability of adoption due to changé¢hm value of these variables. The values
were calculated for a ‘typical farmer and (Tablg2iepicts the sensitivity of adoption to

change in the values of quantitative variables.
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For instance, a decrease in distance to the neamagiet center by 10% would increase the
probability of adoption of improved sesame vargetigy 9.989% . By contrast, an increase of
liverstock holding by 10% will increase the probdpiof adoption of improved sesame
varieties by25.66%. Similarly an increase in fanmome by 10% will increase the probability
of adoption of improved sesame varieties by 20.1BKewise, an increase in family size
man equvalent and sesame crop production exjperidry 10% will increase the probability
of adoption of improved sesame varieties by 166 2h.6% respectively. The sensitivity
analysis revealed that the relative importancehefdquantitative variables in the adoption of

improved sesame varieties is not the same.

Table 26.Change in the probability of adoption ygi¢al farmer with regard to continuous
variables

Change of Percent change of

Variables Probability probability probability
Average farmer 0.7310

10% decrease in the distance from market 0.6579 0.0730 9.989
center

10% increase in sesame production 0.5725 0.1584 21.67
experienece

10% increase in livestock holding 0.5434 0.1875 6@5.
10% increase in farm income 0.5838 0.1471 20.13
10% increase in family labor supply 0.6103 0.1206 16.5

Source: own survey result data 2010
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5. SUMMARY, CONCLUSION AND POLICY IMPLICATIONS

5.1 Summaryof the Key Finding and Conclusion

In order to increase productivity and productionsebame crop, the research centers in the
country have released many improved varieties.eSihe establishment of Ethiopia Institute
of Agricultural Research (EIAR), particularly duginthe period 1980 — 2005, about ten
improved sesame varieties were developed ammmeended for the suitable agro ecology
(Hailu, 2005). Besides the technology generatidfgrts were also made to promote these
technologies in potential areas. Meisso districnmsong the area where the improved sesame

varieties were introduced to improve the income fad security status of farmers.

This study was conducted in order to assess veldithancial profitability,perceptions about
attributes of sesame varieties, contribution ofmir- to- farmer knowledge sharing to
adoption decision and to identify factors thatuehce adoption of improved sesame varieties

and to quantify the relative importance of the asi factors.

To address the objective of the study, a threeestagmpling procedure was employed to
select the district, 4 peasant associations(PAd)tlaen a total of 140 sample farm household
heads using probability proportion to size randoamgling method. The primary data
necessary for quantitative study were collectechqugire-tested semi structured interview
schedule from 140 sample household respondentshvene the units of observation of the
study. Qualitative data were collected throughdfigisit, personal observations, focused
group discussion, informal interview of key informis. andkebeleadministration leaders.
Secondary data were also collected from the varsousces to supplement the data obtained

from the survey.

Different analytical techniques were applied to lgra the collected data. Percentage
frequency, chi-square and ranking was used to iigetource of information, perceived

importance and perceived trust worth of sesamentdoljical package information in the

study area and assess farmers’ perception aboubweqgh sesame varieties attribut@s top
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of thatmean, standard deviation and t-test were also tasegimpare between the independent
variables and farmers’ adoption decisions of imptbgesame varieties. Binary logit model
was employed to identify the determinants of adwptiPartial budgeting analysis was also
conducted to assess the financial benefit of impdasesame varieties over the local cultivars.

The results of the survery show that the netrmedrom improved sesame production per
hectare was birr 3241.88, while it was birr 2176tfe local sesame cultivars. Therefore, the
marginal benefit of improved sesame varieties carp#o the local sesame was 1066. 88/ha
.This implies that adopters of improved sesameetias had earned more income than those

sesame producing households using local one.

The study reveals that, more than fifty percenthaf sample households perceived that the
traits early maturity, drought resistance, diseasastance, marketability and yield of the
improved sesame variety are superior to the loosakoWhere as, shattering resistance of the
improved sesame varieties were perceived as imféoidche local variety by most of the
sample farm households.

In the study area, majority of sesame growing fasnmerceived that knowledge obtained
from farmers through farmers to farmers knowledarisg is highly trusted, relevant and
more accessible .This is probably that, most petipk their social networks than outsiders
(they consider DAs or experts as outsiders) whoestiee same goals and operate in the same
context. Therefore farmers to farmers’ knowledgarisiy networks may exert powerful

influence on individuals in the process of adoptowl diffusion of agricultural technologies.

Descriptive statistical analysis results show #@mdbpters of improved sesame varieties were
better educated, male headed households, haveanoess to farmers to farmer’s knowledge
sharing network and perceived the attributes ofrawpd sesame varieties more advantagous
than the non-adopters of improved sesame varigines have more access to extension
services and more involved in local administratiban non-adopters. Moreover, they have
more family labor force, livestock ownership, sesaanop production experience, earned

farm income and more near to the market centernbaradopters.
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The logit analysis of the determinants of adoptmiimproved sesame varieties result
indicated that, the probability of adoption of iraped sesame varieties is significantly and
positively influenced by perception of technologttributes, educational level, sex of
household heads, labor force, total livestock owimgr, total farm income and farmer to
farmer knowledge sharing network ,while distancafmear market influence the probability
of adoption significantly but negatively .The rélatimportance of each significant variable
on the adoption of improved sesame varieties wamntified using sensitivity analysis.
Accordingly, favorable perception about the supeaitributes of improved sesame varieties,
and increase in liverstock holding,total farm in@ntabor force, exprience in producing
sesame crop, participation in farmer to farmer Kadge sharing, literatcy and sex of
household heads were found to increase the pidlgati adoption of improved sesame
varieties. Similarly, a decrease in distance &rtbarest market center by would increase the

probability of adoption of improved sesame vargtie

In conclusion, from this study one can understdyad improved sesame varieties were more
profitable than the use of traditional varietieende, adopters have benefited substantially
from the use of improved sesame varieties. Farnpengeption of improved sesame varieties
attributes is found to be pertinent in gauging ph&bability of adoption. In addition to this, a
farmer to farmers knowledge sharing has contributethe adoption of improved sesame
varieties by facilitating farmers’ access to infatmon and improved seed. As demonstrated
by the econometric analysis, family labor avaliiai livestock ownership, sesame crop
production experience, education level, sex of Bbakls, distance from market center,
farmers to farmers knowledge sharing network, peree of farmers on attributes of
improved sesame varieties and household total &nfaman income were found to be

important determinants of the adoption of the invpbsesame varieties.
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5.2. Policy Implications

On the basis of the results of this study, thewahg policy implications are suggested as to
be considered in the future intervention strategregch are aimed at promotion of sesame

production technologies.

In this study, the results of partial budgeting lgsia on the net benefit of adoption of

improved sesame over the local sesame cultivarsveshdhat improved sesame varieties
increased the farmer net benefit .Hence, extensrgmazation,NGOs and private sectors
dissemination should make the necessary effa@hsure that the benefit of improved sesame

varieties is spread to more farmers in the region.

Farmers to farmers knowledge sharing were founchdwe a positive and statistically
significant influence on adoption of improved sesararieties. Therefore, farmers to farmers’
knowledge sharing networks should be strengthefung wide dissemination and adoption
of the varieties.

Sex of the household head was found to be positaet significantly, influencing adoption
decision improved sesame varieties. This implieerhaaded households were more adopted
improved sesame varieties than female-headed holdseh because female-headed
households have less access to improved technsjolgied and information than male-
headed household that helps for the adoption oforgal sesame varieties. Thus, Extension
organization, NGOs and private sectors should bgograr women farmers through access to
financial capital, training. Most

The study revealed that famers’perception on tBarse technology attributes superiority has
significantly and positively affected adoption ahproved sesame varieties.Therefore,
research approaches that incorporate farmers’ nerefes for various characteristics of
sesame in breeding programs and extension stratéigee are geared towards providing
accurate information for efficient revision of faemperceptions are needed to raise the

adoption rate.
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Distance from market center obvisouly increasessfartation and other transaction costs
related to the sale of farm output and acquizatioeritical inpurs that would reduce farmers
incentives to engaged in agricultural productiotivétees using improve techologies .While
the present effort of the goverment to extend thestruction of wether road in rural areas is
encouraging, improving the existing market centethie locality( which is informal and poor
developed) should be given proper attention to eoda the adoption improved sesame

technology.

Education was found to be positively and signiftbamfluencing farmer’s adoption decision
of improved sesame varieties. The diffusion of teehnology could, thus, be facilitated
through educated farmers to be used as contacefasrbesides improving farmers’ level of

education.

Farmers experience in sesame crop production wagdfto be positively and significantly

influence adoption decision of improved sesameeti@s. Thus, it is important for research,
extension organization and NGOs to target expeeiériarmers during on farm research and
improved sesame technology promotion as they caifyaanderstand about the technology

which, in turn helps for convincing the other t@mptthe technology.

Though the improved sesame crop fetch high markee pthe yield of this crop in the

woredawas found 6.2qt/ha, which is very low comparethiyields 7.2 qt/ha in other areas
of the country. The low productivity of crop maymtgly associate with the recurrent drought
and other factors. Hence, adaptive research spgrmabht resistant varieties, demonstration
trials, the irrigation schemes which have alreadyetbped by Oromiya resource offices in

the Woreda must be strengthening to boost produetiol productivity.

An appropriate and effectives extension servicas @acourage farmers to use improved
sesame varieties to boost their production and ymtbdty. However, the study result
indicated that extension services less impact amdds adoption decision of improved

sesame varieties. This may be due to less attegti@m to extension of sesame crop rather
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than cereals crop by extension organization, NG@$ @ivate sectors. Therefore, Policy
makers and other development partners involvedgnicaltural development have to give
more attention to the provision of more effectiggieultural services. Furthermore, concerted
effort should be done to update the theoretical prattical knowledge of the extension

personnel through in service training.

Since more than 46.7% of improved sesame variatiepters initially obtained seed from
others farmers in the form of seed exchange, giftlaan and the formal input supply in the
area are very few in numbers. Hence, farmers tmdds seed exchange need to be

encouraged in order to sustainable the informal sgstem in the area.
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7. APPENDICES

Appendix Table 1.Conversion Factors Used to Estnvdn-Equivalent (ME)

S/N Age group Male Female
1. <10 0.00 0.00
2. 10-14 0.35 0.35
3. 15-50 1.00 0.80
4. > 50 0.55 0.50

Source: Storclet al (1991)

Appendix Table 2.Conversion Factors Used to EsBriiabpical Livestock Unit (TLU)

S/N Animals Live weight (kg) 0L
1. Cow 250 1.0
2. Heifer 125 0.5
3. Oxen/Young bull 250 1.0
4, Calves 50 0.2
5. Sheep and goat 22 0.1
6. Horse and mule 200 0.8
7 Donkey 90 0.4

Source: Varviko (1991)

Appendix Table 3. Variable Inflation Factor for tbentinuous explanatory variables

Variables Tolerance (Ri Variance Inflation
Factors (VIF)
SESA-EXP 0.756 1.324
H_FAMILY 0. 769 1.301
T-TLU 0.837 1.195
H_INCOME 0.899 1.113
H_EXT 0.964 1.038
MKT- DIST 0.915 1.093
H LAND 0.742 1.348

Source: own survey result data 2010
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Appendix Table 4.Value of Contingent coefficient immmy explanatory variables

Variables 1 2 3 4 5 6 7 8 9 10 11
EDU 1

SEX 027 1

RDIO 0.19 216 1

SOC 0.04 0.22 .184 1

PTRAIN 0.25 0.23 .170 .246 1

PDEMO 0.18 0.16 .203 .135 438 1

PFFKN  0.20 .224 235 .117 .410 .429 1

INPU 0.03 .015 .056 .008 .004 .130 .200 1

FEXPSH 0.20 0.148 0.20 0.07 041 0.339 0.227 0.06 1
CRIEDT 0.20 .118 .122 .117 .308 .175 194 067 .200
PERCE 0.10 0.046 0.05 0.05 0.08 0.212 0.036 0.1®7 0.0.2 1
Source: own survey result data 2010
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