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Abstract

The study was carried out to determine the challenges and prospects in the adoption of modern agricultural inputs
in rural areas; in the case of Gimbo district. The data was collected from the farmer who lives in Gimbo District.
The data for the study was collected from the sample of 100 farmers selected by simple random techniques from
the three kebeles in Gimbo District. The adoption of agricultural input in the distinct is influenced by both
demographic characteristics such as sex, age distribution, martial, family size, ox number, educational level and
farm-land size and factors affecting adoption of modern agricultural inputs like extension contact, price of farm-
inputs, price of farm-out puts, physical factors (level of infrastructural availability), agroecological factors such as
(risk and uncertainty), credit availability and constrained, economical problem, family labor, information
associated problem, availability distribution of inputs, the effectiveness of input, shortage of most needed inputs,
accessibility of commodity market. The coordination between the farmers and extension service workers is
necessary to achieve agricultural extensions strategies and to adopt different agricultural inputs such as fertilizers,
pesticides, herbicides, improved seeds and so on.
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1. INTRODUCTION

1.1. Background of the study

Agriculture is one of the key economic activities in developing countries like Ethiopia. The role of agriculture in
economic development has been viewed as largely passive, supportive and secondary. It provides us with almost
to fulfill all our basic needs Besides this agriculture provides the raw material for industrial products. About 50.8%
of world populations are engaged in the agricultural sector. It is common knowledge that high yielding varieties
of seeds, the use of chemical fertilizers and pesticides, irrigation and improved planting and weeding practices
provide higher yields than conventional technologies (UNCTAD, 2010). In recent years Ethiopia has shown a
sustained increase in the use of improved inputs notably seed varieties and chemical fertilizer, and farm credit
(Gebreselassie, 2006; EEA, 2006; FDRE, 2010; Seife and Bosire, 2011).

Despite this, improved input use in Ethiopia is still lower than that of many other countries. For example,
chemical fertilizer use in Ethiopia was only three kg per hectare while the corresponding figures for Kenya and
India were seven and 107, respectively (WB, 2007). Productivity levels of major Ethiopian crops and animals are
therefore low, and agricultural value-added per worker stands at a mere 56.6 percent of the sub-Saharan average.
Agriculture is the livelihood of 85 percent of Ethiopians, contributes only 43 percent of gross domestic product,
often leaving millions of Ethiopians food insecure (WB, 2010; Belay and Abebaw, 2004). Successive Ethiopian
governments have promoted technology-led initiatives to enhance productivity, particularly in smallholder
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agriculture (Gebreselassie, 2006; FDRE, 2010; Seife and Bosire, 2011).

Over the past two decades, the government has been reforming the research and extension systems and
pursuing other relevant strategies such as irrigation, credit and allied services, to benefit farmers (Seife and Bosire,
2011). Moreover, as part of its current Growth and Transformation Plan, it has renewed its commitment to increase
agricultural production and productivity through a combination of strategies, including by focusing on high
productive areas, high-value crops, and farmers’ increased use of improved inputs. It has also emphasized
smallholder agriculture commercialization (FDRE, 2010; Seife and Bosire, 2011).

As a result, the agricultural primary role was to provide sufficient low-price food and manpower to expand
industrial economic development (Nigate and Aklilu, 2005). According to the United Nation Development
Program (UNDP, 2012), two-third of the people in developing countries are living in rural areas. Agriculture is
the main source of subsistence and source of income for the majority of the rural people, many of them are small
scale farmers whom their lands were as agricultural labor (Oxam Press, 2013).

Farmers in developing countries are depending on the farm income and they are characterized by low income
and deficiency in the supply of grain. This is because of technological backwardness, rapid population growth and
low productivity of livestock (FAO, 2011). Approximately 1.4 billion people in the world today live in extreme
poverty level that-they survive on less than the United States dollar of 1.25 per day (World Bank database 2013).
842 million people or one out of eight people in the world do not have enough food to eat. 98% of the world's
underfed people live in developing countries. Among those 223 million people lives in sub-Saharan Africa. 75%
of the world's poorest people live in rural areas and depend on agriculture and related activities (FAO, 2011).

The agricultural sector has always been an important component of the Ethiopian economy accounts for 42%
of gross domestic product (GDP), employs 80% of the Ethiopian labor force and supply 90% by value of all exports
(MoA, 2002). 78% of Ethiopian people struggle with an income below 1 dollar per day. A predominant portion of
Agricultural production takes place at the subsistence level (Wakuma, 2015). In all 99% of coffee production and
94% of other agricultural production comes from peasant farms (Samuel, 2005).

Appropriate investment to increase Ethiopian Agricultural productivity should focus on appropriate land
saving techniques and increasing crop yield per unit of adoption of new farming techniques specifically related to
production (Samuel. G, 2005). Ethiopia is one of the third largest users of inorganic fertilizer, has been striving
for agricultural productivity. It was during the imperial period that the government started to adopt different
technological inputs such as fertilizer, pesticide, and herbicides, aiming to enhance agricultural productivity and
to ensure food self-sufficiency (Befekadu, 2014).

Chemical fertility is imported from abroad in the form of Di-ammonium phosphate (DAP) and UREA.
Fertilizer import is mainly financed by funds obtained from donors and creditors. More than 90% of all fertilizers
are used by smallholder farmers and the remaining 10% is used by private commercial farmers and the research
centers. Of the total quantity of organic fertilizer used in the country, 94% was used for the production of major
cereals (CSA, 2013). The effect of agro-climatic and socio-economic factors on their adoption of modern
agricultural inputs must be assessed. However, the factors responsible for adoption variation are not well addressed.
Therefore, the study aims to assess (investigate) the factors responsible for the adoption of modern agricultural
innovations in Gimbo District.

1.2. Statement of the problem
Sustainable development is unachievable without prioritizing the progress of agricultural productivity. Population
growth is fast in developing countries like Ethiopia, Nigeria, and Egypt. From this, the Ethiopian population is
increasing at a rate of 2.9% per annum (EEA, 2010). The ultimate goal of any rural agricultural strategy or program
is to improve the welfare of rural households. This goal is to achieve among other things by increasing productivity
at the farm level and by raising farmer’s income and by improving their welfare. Although the total consumption
of modern agricultural inputs has shown an increasing trend, farmers in Ethiopia are still using very little, due to
various institutional, economic and physical factors. Increasing the number of cooperatives, the right quality and
quality supply of fertilizer at the right time with the right distribution and factors cost supply are decision factors
to improve agricultural input use. The government should emphasize to avoid the challenges that are beyond the
capacity of the cooperatives in credit to boost agricultural product and production. Generally, future increases in
agricultural production and productivity cowed achieve through intensification of improved agricultural
technology (Abebe, 2011).

over the past four decades, numerous modern technology packages have been introduced to Ethiopia. While
some studies in the past have attempted to access the factors behind the adoption behavior of farmers, the adoption
and diffusion of these technologies has not been satisfactorily and comprehensively assessed even at the national
and regional levels. So, we believe that there are little or not enough empirical and conceptual studies regarding
the adoption of improved agricultural modern inputs at Gimbo district. The previous studies are done in different
areas of Ethiopia on the determinant of fertilizer adoption and also identified some variable factors that determine
chemical fertilizer adoption. But also, this research different from the other researcher by study area. Therefore,
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this study is aiming to assess (investigate) the effect of those factors on the adoption of modern agricultural inputs
to the smallholding farmers in Gimbo district.

1.3. The objective of the study
1.3.1.  General objectives
The general objective of this study is to assess the challenges and prospects in the adoption of modern agricultural
inputs in Gimbo District.
1.3.2. Specific objectives
The specific objectives of this study:

» To address the extent of the adoption of modern agricultural innovation inputs in the study area.

» To identify the determinant of fertilizer adoption in the study area.

»  To identify the determinant of HY'V adoption in the study area.

»  To come up with some possible recommendations for policy in the study area.
1.3.3. Research question/Hypothesis of the study

» What are the differences between before using modern agricultural inputs and after using describe in

terms of quality and quantity of agricultural productivity?

»  Which input do you think that has the highest contribution to crop productivity?

» What are the significance and problems of using modern agricultural inputs to agricultural productivity?
1.4. Significance of the study
Conducting this study will have several advantages for the District and other students. To provide further
information to individuals and other interested groups on the topic, for the further study used to provide helpful
feedback from farmers and to access the effectiveness of technology transfer and improve the flow of information
between research and extension.

1.5. Scope of the study

This study was limited to one administration district, three kebeles, and respondents. The study covers one district
of Gimbo district of kaffa region. It focused on challenges and prospects in the adoption of modern agricultural
inputs and also analyzed the constraints that affect the adoption of modern agricultural inputs in the study area.
This study limited by different factors such as time, resource and availability of data.

1.6. Limitation of the study

The study was limited by different factors such as time constraints, resource constraint and no availability of
current data. Only one district due to time and resource constraints like budget constraints, non-availability of
current data and in some of the government bureau, workers do not allow using data available in the office, lack
of computer. These and other factors might limit this paper not to be done easily and most of the respondents are
unwilling to answer the questioners.

1.7. Organization of the paper

The study organized into four chapters. Accordingly, the first chapters deal with the introductory part of the study
which contains background, statement of the problem, objective of the study, the hypothesis of the study, the
significance of the study and organization of the study. The second chapter focuses on the review of related
literature. The third chapter contains methodology, data source target population, sample size, and sampling
techniques, data collection, and data analysis method were presented, the fourth chapter includes data analysis and
discussion and the chapter five includes conclusion and recommendation.

2. LITERATURE REVIEW
2.1. THEORETICAL LITERATURE REVIEW
2.1.1. Definition of Technology, Adoption, Innovation, Productivity, and Their Measurement
The vast majority of the world’s poorest people live in rural areas and engaged in agriculture, and therefore
activities designed to address the vulnerability of these rural poor are often led to improving agricultural practices
through increasing productivity, efficiency and ultimately their income. Governments, NGOs, aid agencies and
extension workers have long known that the success of any project depends, in part whether farmers adopt their
offered technologies or whether those farmers adopt the technologies in an ideal combination and for the prescribed
length of time needed to produce designed results.

Researchers have conducted surveys and analyses for many decades’ around the world in an attempt to
understand the adoption decisions of individual farmers and the diffusion patterns among communities. By
understanding how farmers and communities decide whether to adopt a technology, aid professionals and can
refine their agricultural technology outreach projects to address the conscious and subconscious concerns for
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targeted communities, and increase the probability that farmers will be willing and able to participate in project
activities (FAO, 2011).

2.1.2. Technology Adoption

Technology is the assembly of techniques, skills, methods, and processes used in the manufacture/production of
goods or services or the achievement of objectives, such as scientific investigation. /¢ is assumed to mean a new,
scientifically-derived, often complex input supplied to farmers by organizations with deep technical expertise.
Neill and Lee point out that the majority of existing literature on agricultural technology adoption is focused on
Green Revolution (GR) technologies such as irrigation, fertilizer use, and the adoption patterns of high-yield
variety seeds (HYVS).

Due to the development process of HY VS and the inputs required to make them productive, studies examining
HYVS adoption look at very advanced forms of technology; HYV seeds are often the product of intensive
laboratory research. And when they are targeted to farmers, they are bundled with other technology inputs such as
chemical fertilizers, pesticides, and extensive irrigation because these are necessary for the HY'V seeds to perform
as designed. Because of so many studies of agricultural technology adoption and diffusion focus on HY'VS, their
findings are concentrated on a “high-tech” definition of agricultural technology.

2.1.3. Adoption and Its Measurement

Adoption studies have often explained technology acceptance or rejection of socio-demographic profiles of end-
users. Adoption refers to the decision to use or not to use new technology, method, practice, etc. by a firm, farmer
or consumer. Rogers (1983), defined adoption behavior as the process by which technology is communicated
through certain channels of over time among the members of a social system. In the context of this study, adoption
refers to the decision of an individual farmer to use or not to use modern agricultural technology at a point in time.
According to Colman and Young (1989), adoption always pre-suppose that the innovation exists and studies of
adoption analyze the reason or determinants of whether and when adoption takes place.

The measurement of adoption of a given technology depends on whether the technology is divisible or not.
If technology is divisible, its adoption can be measured at the individual level in a given period by the share of the
farm area under the new technology or by the per hectare quantity of input used about the resource recommendation
(Feder et al., 1985). In this study, the focus is only on technologies of divisible nature, especially fertilizer, HY VS
and Chemicals (Colman and Young, 1989).

2.1.4. Innovation

Innovation is the process of translating an idea or invention into good or service that creates values or for which
customers will pay. Innovation is the basis of technological changes. An agricultural innovation system is about
people, the knowledge, technology, infrastructure and cultures they have created or learned who they work with,
and what new ideas they are experimenting with (IMWIC, 2016). The approach characterizes a major change in
the way that the production of knowledge is observed and hence supported.

For a technological change to occur a technology is assumed to be generated from some sources within or
outside the concerned or agricultural sector or adopted by the users. The domain tradition and expectation in
developing countries are that technologies are generated by formal national or international research and
development organizations (FAO, 2011). According to Schumters (2001), innovation may consist of the following
elements.
the introduction of new knowledge or product
the introduction of a new method of production
the opening up of new market and
the conquest of a new source of supply of raw material or semi-finished goods

Sowp

2.2. Limitation and Challenges of Agricultural Extension in Ethiopia
Her below are some limitations and challenges that were worth considering while looking at the performance of
the national extension system in Ethiopia.
e Lack of clarity: as Tesfaye (2003), remarked the Ethiopian extension system operates without a
concentrate extension policy.
. Gaps in decentralization and linkages: power is being developed to districts to plan and implement
extension service.
e  Unidirectional information flow: extension has been based on the linear model of knowledge utilization.
e  Number and quality of extension personnel until recently the number of DAs and their quality until the
recent is very low.
e  Assuming that awareness alone always leads to adoption (Belay, 2003).
e Difficulties in assessing the performance and impact of agricultural extension systems are poor or
unknown (MOA, 2010).
Mostly Farmers do not adopt technologies as a package, but rather adopt a single component or a few suitable
techniques (Sibanda et al, 2018). The principal reasons given for the sequential adoption of a package of
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technologies are profitability, riskiness, uncertainty, lumpiness of investment and institutional constraints. For
example, Ryan and Subrahmanyam (1975) argue that this type of choice is a rational choice for farmers with
limited cash. Only a few numbers of farmers adopt new technology in the early stage of the diffusion process. At
this stage, only a few farmers will have full information about the potential advantage of the technology and even
if they get full information about the potential advantage of the technology, fear of the possible risk associated
with the new technology will make the adoption speed low.

But after a subsequent period, potential adopters will acquire full information about the potential advantage
of the technology, and the degree of riskiness related to it becomes clear so that adoption becomes rapid. The
adoption increases gradually and begins to level off, ultimately reaching an upper ceiling. Mansfield (1961),
Griliches (1957), Gutkind and Zilberman (1985) and Bera and Kelley (1990), Legesse (1998) attributed the S-
shaped diffusion curve to the spread of information as well as to economic factors. The adoption rate of a given
technology mainly depends on its profitability, the amount of investment required to adopt it, the degree of
uncertainty associated with it and its availability.

According to Rogers (1983), Rogers and Shoemaker (1971) and Mosher (1979), Legesse (1998), all farmers
do not adopt a given technology at the same time, rather they adopt in order time sequence. Based on the time
when farmers first begin using new technology, they identified and described five possible adopter categories in
any social system: innovators, early adopters, early majority, late majority, and laggards (Legesse, 1998).

According to Ellis (1993), Legesse (1998), two kinds of innovation can enhance the productivity of farmers.
The first is a process innovation that changes the amount, combination, quality, or types of inputs required to
produce the same kind of output. Most innovations in agriculture are process innovation where the output produced
remained unchanged. But sometimes, such a process innovation may charge the test and size of agricultural outputs.
The second type of innovation is a product innovation where the nature of the output changes and it is usually
considered more prevalent in the industry than agriculture. But still, the product innovation in the industrial sector
like tractors and fertilizers can be used as an input in the agricultural sector.

However, the concept of induced innovation is not as such acceptable in fewer developing countries like
Ethiopia where the market doesn’t work well and typically technologies transferred from developed countries to
developing countries where there is less room for endogenous technological change (Ellis, 1993; Legesse, 1998).
Moreover, in most of the less developing countries, agricultural innovations are imposed on farmers from above
rather than conforming to the idea of choice between markets driven alternatives (Burmesiter, 1987).

According to Estehiwot (2018), productivity can be measured in two ways; partial productivity and total
productivity. Partial productivity measures the productivity of each input in the production process, like the
productivity of fertilizers, HY VS, pesticides and so on, whereas total productivity measures productivity about all
inputs (Estehiwot, 2018). The agricultural productivity of a given farm household depends on various factors in
the literature. Ellis (1993) argued that small farms in terms of land size are more productive than large farms and
his recommendation that agricultural development strategy based on the promotion of small rather than large farms
can serve both growth and income distribution objectives are based on this argument.

Overall, there is little irrigation available and inputs are scarce in Sub Saharan African. Thus, the problem is
not so much of developing HYVS that need a lot of care, but of growing varieties that can adapt to a difficult
environment and eventually develop resistance to several diseases. Concerning fertilizer, mainly used to improve
the fertility of the soil which is degraded because of over-production are of two types; organic and inorganic. The
organic one is mainly animal dung and green manure which are available to the farmer at his/her disposal. But the
inorganic fertilizers are the purchased chemical fertilizers like DAP and Urea. Just like HY VS fertilizers are also
divisible technologies. But when we see its application in most developing countries, because of many constraints,
it is below the recommended rate with sub-optimal use which let alone improve soil fertility, it will not maintain
the previous fertility which results in a decrease in productivity of the soil.

Further, countries should not stick to the blanket recommendation of fertilizer application; rather have to
develop their rate depending on their own socioeconomic and agro-ecological environments (Nigussie and Mulat,
2003; Feder et al., 1985). In the economic models of adoption behavior, the farmer’s choice between alternative
technologies depends on different socio-economic and agro-climatic factors. According to Rahm and Huffman
(1984) and Legesse (1998), farmers’ adoption decisions are assumed to be based on the objective of utility
maximization. Lastly, insecticides and pesticides are chemicals used to protect production from pests and insects
which could damage yield because of disease and low productivity.

2.3. Theoretical Framework

2.3.1. The Diffusion Model Theory

The diffusion of better husbandry practice, crop and livestock varieties has been a major source of productivity.
Growth in agriculture in US crop exploration and introduction became a major activity of the US department of
agriculture. The effective diffusion of identified technology was provided by the research of rural sociologists on
the diffusion process (Udemezue and Osegbue, 2018). Methods were developed emphasizing the relationship
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between diffusion rates and the personality characteristics and educational accomplishment of farm operates until
late 1930, s and 1940s a significant portion of total effort was devoted to the testing and refinement of farmer
innovation and the testing and adoption of exotic crop varieties and animal species.
2.3.2. The High Pay Off Input Model Theory
The key to transferring a traditional agriculture sector into a productive source of economic growth is an investment
to make modern high pay off inputs available to farmers in poor countries. There are three types of relatively high
productivity investment for agricultural development

» In the capacity of an agricultural experiment station to produce and market new technical knowledge.

» In the capacity of the agricultural sector to develop, produce and market new technical inputs and
In the capacity of farmers to use modern agricultural factors effectively. The unique implication of the model for
agricultural development policy is emphasizing on the process of development and propagation of new inputs or
techniques through public investment in scientific research and development.

2.4. Empirical Literature

Studies on the adoption process of modern agricultural innovation focusing on the entire family and farm HHs are
quite recent. Factors determining technology adoption and productivity differ from one sector to the other and
from one region to the other in the same sector.

Especially, dealing with agricultural technologies where the sector has its peculiar characteristics like the
seasonality of production and its high dependence on the varieties of nature makes it different from the other
sectors. Moreover, there is a significant difference in terms of the characteristics of agriculture in developing and
developed countries. In developing countries, the agricultural sector is characterized by its high dependence on
natural phenomenon, highly constrained by a shortage of resources and undertaken by less educated farmers.

As a result, the empirical literature part covered in this paper emphasizes only on adoption and productivity
studies undertaken in developing countries' agricultural sectors. This part has two parts, the first deals with
different adoption and productivity studies in developing countries and the second concentrate on adoption and
productivity studies in Ethiopia.

2.4.1. Adoption and Productivity Studies in Developing Countries

Most of the adoption studies in developing countries are undertaken in Asia and Latin American countries where
the Green Revolution took place and was successful. Kamilson (2004), studies on agriculture service and input
use in Nigeria. He concludes that adopting inputs were the difference and unabsorbed heterogeneity of state and
local government level. Different authors have emphasized different factors as a significant determinant of
adoption decisions. Perrin and Weinkelman (1976) and de Groote et al., (2003) summarized adoption studies on
wheat and maize in six countries, namely Kenya, Colombia, El-Salvador, Mexico, Tunisia, and Turkey and
reported that the difference in adoption rates in these countries are explained by difference in information, agro-
climatic and physical environments, availability of inputs, the difference in market opportunities for the crops, and
the difference in farm size and farmers’ risk aversion characteristics.

For the detailed analysis of the factors determining agricultural technology adoption, this part of the literature
is classified into household head’s characteristics, farm characteristics, institutional and agro-climatic factors and
the characteristics of the technology. Concerning the household head’s characteristics, the two most important
variables considered in most literature are education and age. Most of the adoption studies undertaken in
developing countries, using the Probit model show that education level of the household head has a positive and
significant effect on the adoption decision of modern agricultural technologies (Jha et al, 1990; Strauss et al, 1991,
Lin, 1991; Akinola and young, 1985). But other researchers like Shakya and Flinn (1985) and Pitt and
Sumodiningrat (1991), using the same Probit model found the impact of education on technology adoption to be
non-significant. It could be argued that the role of education on technology adoption may not be an important
factor in the case where there is effective extension service and the technologies are simple like fertilizer and
HYVS. But in the absence of effective extension service and complex technologies, education becomes an
important factor in determining the farmer’s decision.

Regarding the age of the household head, many researchers have stated contrasting results using the same
Probit model. According to Jha et al. (1990), Akinola (1987) and Akinola and Young (1985) reported a negative
relationship between technology adoption and the age of the household head. But Mahabub (1988); Zegeye (1989)
and Legesse (1998) found a positive relationship between technology adoption and the household head’s age. They
argued that grownup farmers have more experience and skill and thus better knowledge of the use of different
technologies than younger farmers. Coming to farm appearances, the two most mutual variables considered are
family size (which is mostly used as a proxy to labor availability) and farm size. The impact of family size on the
technology adoption decision of a farmer mostly subjected to the characteristics of the technology. If modern
technologies are time and labor-saving like tractors, combine harvesters, pesticides and the like its impact will be
negative, while if the technology is labor-intensive like fertilizer and HY'VS, its impact will be encouraging and
positive.
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Akranove (2010), studies on agricultural productivity difference between Africa and Asia. He concludes that
the substantial difference in agricultural productivity between Asian and African farmers was the difference in the
use of modern inputs. Kamiljon, (2010), the evidence suggested that better access to infrastructures such as roads,
irrigation and better access to modern inputs in Asian farmers, while Sub-Saharan African farmers without such
access are not able to fully exploit the benefits of modern agricultural inputs. Here, whether farm size affects the
adoption decision depends on the characteristics of the new technology. If the technology is divisible, it is scaling
neutral and hence small farmers can adopt it as large farmers do. But in the case of lumpy technologies, there is a
high probability for large farmers to adopt than small farmers do. But for Feder and O’Mara (1981), even if
divisible technologies are neutral to scale, the record of adoption and diffusion experiences throughout the world
show that adoption rates and the time patterns of adoption are related to farm size. The argument for this is the
differences in information acquisition costs, which is higher for small farmers than large farmers which may
discourage adopting the technology.

For Ruttan (1977), farm size plays a significant role at the early stage in the adoption process. Large farmers
indeed adopt technology early because of the relative advantage they have, but as adoption progresses, their
relative advantage will diminish and the small farmers will catch up. Hence at the latter stage of the adoption
process, farm size will be a non- significant factor. In developing countries, where farmers have only limited
capacity to finance investment in new technologies, the role of credit cannot be overestimated (Feder et al., 1985;
Bhalla, 1979). Almost all the literatures reviewed found a positive and very strong relationship between the
availability of credit and the farmer’s decision to adopt new technology in developing countries (Akinola, 1987;
Pitt and Sumodiningrat, 1991; Shakya and Flinn, 1985) using the Probit model and (Green and Ng’ong’ ola, 1993)
using the logit model. The availability of infrastructures (like roads, transportation, irrigation, and the likes) and
good agro-climatic conditions (like rainfall, soil fertility, salinity, and the likes) have also a positive impact on the
adoption of modern technologies, while drought hurts the adoption decision. (Pitt and Sumodiningrat, 1991; Jansen
et al., 1990), using the Probit and logit model respectively.

Lastly, concerning the characteristics of technology, the farmer’s preference, evaluation of the varietals
characteristics and perception of specific traits like the test, yield, cooking quality and the like strongly affect the
farmer’s decision to adopt the new technology (Smale et al., 1995 and Adesina and Zinnah, 1993), using the Tobit
model and (Heisay et al., 1993), using the multinomial logit.

2.4.2. Adoption and Productivity Studies in Ethiopia

A study by Tesfai (1975), using the Probit model in the Arsi zone reported that the probability of the adoption of
improved varieties and fertilizer strongly increases with farm size and extension service. The availability of cash
for a down payment, membership in local association and literacy also increases the probability of adoption but
less strong than the above two factors. He further reported that tenants are less likely to adopt improved varieties
and fertilizer as compared to owner cultivators.

Yohannes et al. (1991), using the logit model in Tegulet and Bulga area of North Shewa zone found that the
adoption of modern technologies is positively affected by farm size, family size, education, farm and off-farm
income, exposure to outside information and experience as represented by age. But debt and degree of risk aversion
had a negative influence. According to Legesse (1992) using the Probit and Tobit models, access to credit, expected
yield, cash availability for a down payment, participation in the farm organization as a leader and close exposure
to technology had a positive impact on the probability of adopting HY VS, the intensity of fertilizer and herbicides.

According to Lelissa (1998), the most important determinants of fertilizer use and intensity in Ejere District
of west Shewa zone are agro-climatic conditions, land tenure systems, credit, extension service, oxen ownership,
age of the farmer, family size, farmers level of education, manure, the ratio of the price of crops to fertilizer cost,
distance to the fertilizer distribution center and cropping pattern. Legesse (1998) studied adoption and diffusion of
agricultural technologies in East and West Shewa zones using Probit and Tobit models and found that location,
oxen ownership, distance to market, credit, gender and degree of risk aversion had a significant impact on the
adoption decision of the new technologies. But education and the index of awareness did not affect the adoption
decision. He also found that the impact of the increase in output price on the probability of adopting modern
technology is very high.

Mulat and Bekele (2003), using the Cobb-Douglas production function model studied the determinant of high
variety yields of major cereals in 18 sites of the four major regions in Ethiopia, namely Ambhara, Tigray, Oromiya
and Southern Nations and Nationalities Peoples (SNNP). They reported that DAP and Urea alone are not solutions
for the productivity problems in Ethiopian agriculture and the contribution of extension to yield is not significant,
holding other factors constant. According to this study, farmers’ education is one of the explanatory variables with
consistently significant and positive coefficient in determining productivity. The rate of fertilizer application, the
quantity of labor used, use of herbicide and sex were found to be significant determinants of the productivity of
teff and wheat but ownership of oxen was not significant. In the case of barely, the fertilizer coefficient was not
significant but contact with extension, literacy, farm size, seed rate, and labor intensity positively affect
productivity.
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Lastly, a study by Assefa and Gezahegn (2004) on the adoption of improved technologies in Ethiopia, using
probit and logit models reported that the age of the farmer and the distance of the farmer from the market center
hurt the adoption decision of the farmer. On the other hand, household size, farm size and farmers' contact with
extension agents had a strong and positive effect on the adoption of improved technologies in Ethiopia. They
further reported that religion is also an important factor in the adoption decision. According to this study, both
Muslim and Orthodox farmers are less likely to adopt new technologies as compared to farmers practicing other
religions. But literacy, formal education, number of oxen owned and credit were found to be non-significant
determinants in the adoption decision of the farmer.

2.5. Critical Evaluation

Most of the adoption studies in Ethiopia are not regional or countrywide, rather it has been undertaken in specific
areas, especially in the areas where the package and the extension approach can be applied. Most of the study's
accomplishment was taken before the last three and four decades ago. For this purpose, the relevance for the
present generation was not significant because of the modern agricultural technology inputs are the requirement
of modification which coincides with the time. And as explained above most literature was disused as a whole not
studying detail especially in southern nations had no relevant study worked. The paper doesn’t deal with all modern
agricultural inputs; rather it is restricted to HY'VS, fertilizers, and chemicals. HY VS are those seeds that have not
only higher yield, but also resist disease, tolerate drought and have a shorter growing period. Such seeds have
resulted in a substantial increase in output in many countries, but to realize their potential, they highly depend on
complementary purchased inputs. The potential of HYVS is not affected by farm size, scale or Socio-economic
status because they are infinitely divisible (Ellis,1993; Sintayoh, 2013). But location endowments like natural soil,
water, irrigation, infrastructural disparities affect their potential. For example, Chambers ef al. (1989) stated that
HYVS are less successful in resource-poor and semi-arid environments like in Africa.

Moreover, there is no literature regarding the adoption of modern agricultural technology inputs in Gimbo
District. For this reason, the researcher aims to fill the time-constrained and place concentration (most works were
accomplished out of the researchers’ field of operation). From the literature, some of the researches were done out
of Africa. From this, I can conclude that African technology and the rest of the world are not comparable so that
the technology available in the rest world is not the same for our country Ethiopia.

3. MATERIALS AND METHODOLOGY

3.1. Description of the study area

Gimbo is found in the kaffa Zone of Southern Nations, Nationalities, and People's Region which is located in
Ethiopia - some 205 mi (or 330 km) South-West of Addis Ababa. This area has a tropical climatic condition. Based
on the 2010 E.C statistical data on health, this Gimbo district has a total population of 120,000. The primary food
crops include Enset and maize; other staple foods include wheat and barley. A major cash crop in this District is
tea; there is a large tea plantation at Wushwush.

3.2. Types and Source of Data
Both the primary and secondary data sources would be used.

3.3. Method of Data Collection
For this study, the interview and questionnaire would be chosen.

3.4. Sampling Techniques and Size

This study is used the sample survey from the total number of households within the districts; I preferred and apply
a simple random sampling method were each farm household is exposed to equal chance. The reason for selecting
the three kebeles is that it is very difficult to consider all kebeles the researcher faced time and finance limitations.
The selection of the three kebeles is reasonable because the total distributions of the farm households of the district
are socioeconomically, culturally and institutionally similar.

The administration, technology diffusion procedures and plans of development by the district leaders are
almost the same for all the 34 kebeles and so any household from any kebeles can be representative of the district.
A multi-stage sampling technique was adopted in this study by adopting a simple random technique at each stage.
Out of 34 kebeles, 3 kebeles were randomly selected, out of which 100 respondents were taken as a sample based
on the procedures. According to Gimbo district agricultural and rural development office, the total household in
the three kebeles is 8,138. and the precision level is 10 percent.

The sample size determination technique adopted was as of Yamani T. (1967)

Sample size (n) = TINGD

Where n= sample size, N=total households of the target population in the case study, e= level of precision
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The stratum also calculated as Ni:% , where Ni= the total number of observations in the kebele i. N= total numbers

of household heads in the study area. ns= the total number of sample sizes. So, by using the above sampling
formula the proportional number of the respondent in each kebele is calculated as follows.

1. From Gojeb kebele (222) x 100=46
2. From Diri Kebele ( ;igg) x 100=29

3. From Zingaj kebele (%) x 100=25

3.5. Method of Data Analysis

For data analysis, the descriptive data analysis methods were used. The descriptive analysis includes orderly
arranging the data in tabulation, frequency, percentage and table forms. Because the descriptive statistics method
of data analysis is a more important and widely used method due to its nature of simplicity and clarity to analysis
especially for the beginner is advisable.

4. DATA ANALYSIS AND DISCUSSION

4.1. Primary Data Analysis

This chapter deals with the analysis and discussion of challenges and prospects in the adoption of modern
agricultural inputs in rural areas. The results and discussion mainly deal with the demographic characteristics of
respondents, factors affecting the adoption of modern agricultural inputs for the farmer.

The total number of households that were selected for were one hundred from those forty-six were selected
from Gojeb kebele, another 29 respondents were selected from the Diri kebele and 25 sample respondents from
Zingaj kebele. The sample from each kebele is through proportional numbers who have numbers of people in each
selected kebele.

Table 1: Sex of sample respondents

No Sex Gojeb Kebele Diri kebeles Zingaj Kebele Total
1 Male 38 83% 20 69% 18 72% 76
2 Female 8 17% 9 31% 7 28% 24

3 Total 46 100% 29 100% 25 100% 100

Source: own survey, 2019

According to the data above in three kebeles, the majority (large proportion) of the respondents are males and
remains a small proportion of sample respondents are females. From these reviews in all of these kebeles, females
are low users.
Table 2: Age distribution of sample respondents

No Age Kebele One Kebele Two Kebele Three Total
1 <30 8 17% 7 24% 2 8% 17
2 30-40 12 26% 4 14% 6 24% 22
3 40-50 20 44% 10 34% 12 48% 42
4 >50 6 13% 8 28% 5 20% 19
5 Total 46 100% 29 100% 25 100% 100

Source: own survey, 2019

According to the above table in three kebeles under aged 40-50 are the majority of the respondents. In addition
to this, the smaller portion of respondents found at the age of less than 30.
Table 3: Education levels of sample respondents

No | Education level Gojeb Diri Zingaj Total
1 [lliterate 37 80% 21 73% 11 44% 69
2 1-4 2 5% 2 7% 6 24% 10

3 5-8 1 2% 1 3% 3 12% 5

4 8-10 1 2% 2 7% 1 4% 4

5 >10 5 11% 3 10% 4 16% 12

6 Total 46 100% 29 100% 25 100% 100

Source: own survey, 2019

According to the table above the majority of the respondents are illiterate. Which is 80% in Gojeb kebeles,
73% in Diri kebele and also around 44% of the respondents in Zingaj kebele are illiterate. Only 11% of the
respondents are educated above the level of grade 10 in the Gojeb kebele and only 16% in the Zingaj kebele and
10% in Diri kebeles.
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Table 4: Landowners of the sample respondents

No Land Size Gojeb Diri Zingaj Total
1 Non Land Owner 9 20% 7 24% 6 24% 22
2 Below 1 Hectare 26 57% 12 42% 9 36% 47
3 1-2 7 15% 2 7% 5 20% 14
4 2-3 6% 5 17% 3 12% 11
5 >3 1 2% 3 10% 2 8% 6
6 Total 46 100% 29 100% 25 100% 100

Source: own survey, 2019

According to the table above, there are large sample respondents who have not a piece of land. The largest
number of the respondents has below one hectare of land this accounts for 57% in Gojeb kebeles, 42% in Diri
kebeles and 36% in Zingaj kebele. In addition to this, there are small numbers of respondents who have their own
2-3 hectares and there were very small respondents who have more than three-hectare land.
Table 5: Ox owner of the sample respondents

No Ox in No Gojeb Diri Zingaj Total
1 Non Ox owner 7 15% 9 31% 5 20% 21
2 1 13 28% 11 38% 7 28% 31
3 2 11 24% 3 10% 4 16% 18
4 3 7 15% 2 7% 2 8% 11
5 4 3 7% 3 10% 4 16% 10
6 >4 5 11% 1 4% 3 12% 9
7 Total 46 100% 29 100% 25 100% 100

Source: own survey, 2019
According to the above table, the majority of the respondents were One oxe owner, 28% in Gojeb kebeles,
38% in Diri kebeles and 28% in Zingaj kebele from the above table. Some slightly different respondents have 2
oxen and more than 2 oxen farmers and it is small in numbers.
Table 6: Input adoption behavior of sample respondents

No Types of Gojeb Diri Zingaj Total percentages
inputs used
by sample User Non-user User Non-user User Non-user No Non-
respondents o o
user %age | user %age
No | %age | No | %age | No | %age | No | %age | No | %age | No | %age
1 Fertilizer 42 | 91% [ 4 9% 22 | 76% 7 24% 18 | 72% 7 28% 80% 20%
2 | HYV seeds 34 | 74% 12 26% 19 | 66% 10 | 34% 15 | 60% 10 | 40% 68% 32%
3 Pesticides 29 | 63% 17 37% 21 | 2% 8 28% 17 | 68% 8 32% 67% 33%
4 | Practicing 4 9% 42 91% 2 7% 27 | 93% 6 24% 19 | 76% 12% 88%
irrigation

Source: own survey, 2019

According to the above table majority, 80% of the sample respondents adopt fertilizer. In Gojeb kebele 91%
of the respondents’ uses fertilizer, in Diri kebele 76% of the sample respondents use fertilizer and in Zingaj kebeles
72% of the sample respondent adopt fertilizer. This indicates chemical fertilizer is the best modern agricultural
inputs in this area adopted by the sample respondents. This is because without fertilizer it is little to produce
agricultural products in these areas.

Next to fertilizer the next most widely used modern agricultural inputs in this area adopted by the sample
respondents are high yielding variety seeds. This input adopted in the above kebeles nearly, in the same way, more
than 60%. This rate of adoption is very important and plays a role model to the rest of modern agricultural inputs
to be adopted in these areas.

Pesticides were also adopted. The rate of adoption of pesticides is significant. Pesticides adopted in Gojeb
kebeles by 63%and it is adopted by 72% in Diri kebeles more than that of Zingaj kebeles by 68%. Practicing the
irrigation scheme is one of the most important techniques but, that should not be practiced by farmers. According
to the table above the irrigation scheme is practiced by a very small amount.

4.2. Factors Affecting Farmers’ Adoption Behavior

According to the data collected from the field survey, the most contribution to increasing production and
productivity is the adoption of chemical fertilizers. At this time without chemical fertilizer adoption not only fails
to increase production and productivity but also unable to grow. Organic fertilizer is the most important input for
the production and productivity of crops. According to the data collected the comparability between input prices
and output prices, these two things cannot be comparable because input prices such as fertilizer have a price of
above 1400 birr for a quintal in the current time on the other hand most widely produced crop like barley and
wheat have the prices of less than 600-700 and 720-750 respectively for a quintal.
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Table 7: Prospects or opportunities in the Adoption of MAI

No Prospects Gojeb Diri Zingaj Total respondents | %
1 Available distribution 42 | 91% | 24 | 83% | 19 | 76% 85 85
2 Available infrastructure 44 1 96% | 27 | 93% | 22 | 88% 93 93
3 Available credit 41 | 89% | 25 | 86% | 23 | 92% 89 89
4 Effectiveness of inputs 40 | 87% | 23 | 79% | 20 | 80% 83 83
5 Available inputs 45 1 98% | 28 | 97% | 23 | 92% 96 96
6 Family labor 43 |1 94% | 27 | 93% | 24 | 96% 94 94
7 Accessibility commodity market 44 1 96% | 26 | 90% | 24 | 96% 94 94

Source: own survey, 2019

According to the table above, available distribution, better infrastructure, available credit, inputs effectiveness,
available inputs, accessibility of commodity market and family labor are the opportunities or prospects to the
adoption of modern agricultural inputs in the area by the farmers. According to the data available distribution of
modern agricultural inputs in these areas has a significant role. That is from the sample respondent 85% of sample
respondents’ available distribution considered as the opportunity to adopt modern agricultural inputs in this area.
The effectiveness of modern agricultural inputs in the area is another opportunity to adopt these MAI. There is
better available credit service in all the kebeles. There are also available infrastructural facilities such as roads.
Table 8: Challenges in the Adoption of MAI

No | Challenges Gojeb Diri Zingaj Total respondents | %
1 Credit constraint 36 | 78% | 22 | 76% | 19 | 76% 77 77
2 Low output price 43 1 94% | 24 | 83% | 23 | 92% 90 90
3 High input price 38 | 83% | 27 | 93% | 23 | 92% 88 88
4 Infrastructural problem 2 1 4% |12 141% | 7 | 28% 21 21
5 Shortage of most needed inputs 16 | 35% | 17 | 59% | 14 | 56% 47 47
6 Economical problem 32 1 70% | 22 | 76% | 19 | 76% 73 73
7 Information problem 421 92% | 18 | 62% | 23 | 92% 83 83
8 Lack of extension worker incentives | 38 | 83% | 21 | 72% | 17 | 68% 76 76

Source: own survey, 2019

According to the table 8 above, the most difficult challenges in the Adoption of modern agricultural inputs in
this area is the problem of lower output price that is 90 respondents from the total of 100 respondents that is more
than 90% of the respondents’ problem next to this there is high input price which is 88% of the respondents. The
other most difficulty in the adoption of MAI in these areas is an information problem. This information asymmetry
problem challenges 83%, 42 respondents from a total of 46 respondents in Gojeb kebeles. It also appears this
problem and makes the hindrance to adopting MAI in the other kebeles. The table 8, indicated that credit constraint,
low output price, high input price, infrastructural problem, shortage of important inputs, economical-problems,
informational problems and lack of extension worker incentives and advice are the major problems to adopt
modern agricultural inputs in the sample kebele of respondents. Therefore, these prospects or opportunities and
challenges are the problems of the whole Gimbo district rural areas.

The effect of adopting agricultural inputs in quality and quantity would be explained as follow. Before
adopting improved agricultural inputs and after adopting improved agricultural inputs there is an increase in
production and productivity up to double and more increasing in production after adopting. In quality explained
as, in terms of the output price, that is output price before and after the adoption has significant differences. That
means after adoption the output price is increased. This is the impact of the adoption of modern agricultural inputs.

The role of extension workers for farmers to adopt modern agricultural inputs in Gimbo district is not
appreciated or significance. According to the data collected from sample respondents on the role of extension
workers to adopt MALI into their areas is very low. But their role should be significant where countries like Ethiopia
and as a farmer of Gimbo district most of the population is not educated. This indicates that extension workers are
one cause of the low adoption of modern agricultural inputs in Gimbo district.

5. CONCLUSION AND RECOMMENDATIONS
5.1. CONCLUSION
Ethiopia is one of the developing countries striving for economic development and food self-sufficiency by
adopting different policies and strategies. It should be noted that poor agricultural policy, landlessness, lack of
basic infrastructures, lack of extension service has all undermined the adoption of modern agricultural inputs.
Besides, the agricultural sector of the country is well known for its being traditional and the use of backward
technologies.

Since 1992 the development of Ethiopia revolves around productivity enhancement of small-scale farmer and
industrialization based on the utilization of domestic raw material. Agricultural productivity enhancement required
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the application of technological productive inputs. The coordination between the farmers and extension service
workers is necessary to achieve agricultural extensions strategies and to adopt different agricultural inputs such as
fertilizers, pesticides, herbicides, improved seeds and so on.

The study was based on the data obtained from randomly selected households through a questionnaire. From
the result shows that family size, number of oxen land ownership rights security were found to be positive in
determining the adoption of modern agricultural input decisions. The extension agent contact and service weakness
affect negatively the adoption of agricultural inputs. Information asymmetry, high cost of farm inputs, economical
problem, credit constraints, information associated problems, agro-ecological factors, shortage of inputs,
infrastructural problems are negatively affecting the adoption of improved agricultural inputs. some areas,
availability of distribution and some credit availability to extremely poor farmers in the area facilitate the adoption
of improved agricultural inputs or positively affect the adoption of improved agricultural inputs. The adoption of
modern agricultural inputs in the study area is expected to be fully but in reality, it is less in the adoption of modern
agricultural inputs.

According to the data available distribution of modern agricultural inputs in these areas has a significant role.
That is from the sample respondent 100 of sample respondents’ available distribution considered as the opportunity
to adopt modern agricultural inputs in this area.

5.2. RECOMMENDATIONS

Above all, to enhance the adoption of modern agricultural inputs and to empower farmers in, particular and the
development of agriculture to the rural poor in general. The following key points should be taken in to account.
Creating a conducive political and policy environment.

Setting up a good agricultural system.

Proper planning and management of resources.

Focusing agricultural investment on the smallholders.

Sustained government public investments in agricultural technology, and extension irrigation and market
infrastructure.

Taking into account the ideas, innovations, decisions of farmers not only for the sake of moral reasoning
but because the knowledge base of innovative farmers is very powerful and realistic.

Creating favorable linkages between farmers, governments, researchers and other agents of agriculture.
Farmers (whether small of the large holders) should be linked to the market, and innovations should address
the needs of both groups.

Sustainable core funding is vital to support various types of research on agriculture.

The government should try to Create a National Agricultural Research Forums.

Involving the farmers in development, implementation, advocacy, monitoring, etc.

Strengthening the relationships between farmers and extension agents by giving awareness and different
training for both of the farm-households and extension agents.

By minimizing the cost of inputs for the farmers as much as possible.

Extending financial systems for the rural farmers to buy their agricultural inputs and government should
work in collaboration with these institutions.

v Develop Insurance for the farmers by different agents at the time of crop failures.

v' Giving incentives for the role model farmers to initiate the low productive farmers.
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