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ABSTRACT

Walking tractors are viable alternative for transition from small holder farming to commercial
farming and engine power source for Sub-Saharan Africa like Ethiopia. However, most of
walking tractors were not effectively utilized and adoption of walking tractor was not
proficient. Therefore, this study aimed to investigate ineffectiveness of the walking tractor in
adoption to the targeted areas with its associated factors. Cross-sectional study design was
conducted and a structured questionnaires were prepared and a total of 420 respondents were
equally selected from 12 kebeles in the four targeted districts. Binary logistic regression, one
way ANOVA, t-test and fishers exact test were used to evaluate factors associated with adoption
and effectiveness of walking tractors. In this study finding, factors such as training, lack of
operating skill, absence of spare part and maintenance service could affect both adoption and
effectiveness of walking tractor. Education status, land size, cost of waking tractor and rental
service were factors that affect adoption of walking tractor. Whereas topography, soil
condition and difficulty on operation of walking tractors were factors that affect effectiveness
of walking tractor. Participants who had primary and above education levels were 42 and more
times as well as participants who had adult education were 2 and more times more likely to
adopt walking tractor than illiterates. The participants who had land size of greater than 2
hectare were 6 and more times more likely to adopt Walking tractor than those who had less
than 1 hectare of land. Respondents who gained training about walking tractor were 17and
more times more likely to adopt walking tractor than that of respondents who didn’t gain
training. Participants who used walking tractor through rental service were 3 and more times
more likely to adopt walking tractor than those who didn't use walking tractor by renting. The
significant difference in effectiveness of walking tractor between red soil type with sand and
black soil with p- value 0.005 and 0.001 respectively; the result indicates walking tractor was
effective on red soil than sand and black soil type. While the significant difference between
plain area with hilly and dipping topography were p=0.007 and p=0.002 respectively indicated
that topography was one factor that affect effectiveness of walking tractor. There was a
significant difference between plowing time with farmers who gained training and who did not
(p=0.028).walking tractor is an ideal technology that facilitate modern farming system so that
further studies will conduct to improve the performance based on soil type and topography as

well adoption of the walking tractor in the region and in the country level at large.
Keywords: walking tractor, adoption, effectiveness, training, maintenance and spare part.
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1 INTRODUCTION

1.1 Background of the Study

In Ethiopia, Agriculture is characterized by smallholdings, due to high population density with
nearly two-thirds of the population residing in rural areas (EIAR, 2017). Their life and
livelihood are based on agriculture. Farmers have been using animal traction Ard plough,
known as Maresha, for thousands of years. An Ard plough or Maresha is an assemblage of
pointed steel tipped tine attached to drought of a pair of animals at an adjustable shallow angle
with narrow side wings. It totally weights 17 to 25 kilogram with travel speed of 0.35 to 0.5
m/s (Gebresenbet and Kaumbutho, 1997; Goe, 1997). As Temesgen et al., (2008) stated that
using animal drawn tillage equipment, sufficient soil preparations are not achievable. Due to
the profile of the Maresha, incomplete turnover of furrows is achieved. As a result of the poor
pulverizing nature of the equipment, the farmers are obliged to make multiple pass. In addition
to these, shallow depth of plows hinders the water infiltration and root growth. This
significantly limits the plant growth and annual yields (Temesgen et al., 2008).

As Getachew S. (2020) study indicates that at the time of tillage, the farmer keeps on guiding
the oxen and controlling the depth of penetration. Both the farmers and the animals need to be
well experienced in order to make good furrows. These facts indicate how much plowing is a
laborious activity. Hence, a farmer alone may not have enough time to prepare the soil well
before the seeding season passes, the farmer demands the help of more man power and more
animal power. The above mentioned problems can be solved using agricultural machineries,

which can give better soil preparation and field coverage (Getachew S., 2020).

Agricultural mechanization has a significant contribution to agricultural development and its
purposes are increasing land and labor efficiency by reducing the difficulty in farming
operation, bringing more lands under cultivation, save energy and resources. The development
and utilization of improved agricultural practices and technologies in rural areas should get
emphasis to bring continued growth and transformation in agriculture. Through the
Agricultural mechanization, economic growth is promoted through higher yield per hectare and
expansion of the cultivated area, either by incorporation of new land or by the possibility of
carrying out more than one plantation per year, in the same area unit (Negrete and Jaime, C.,
2014).



The Ethiopian government has adopted agricultural-led industrialization as central plank of its
development program, with a focus on growth of productivity in the sector. Many studies
reported that benefits of more production and productivity from increased farm power/energy
(Faleyeetal., 2012).Apart from improved crop yield, the increased usage of farm power for
cultivation creates further demand for related agricultural machinery for harvesting, storage
and to add value to primary products and so generates employment opportunities and income
potential along the value chain (Sims, etal., 2016). Stout (2000) stated that, to ensure an
adequate and safe food supply for expanding world population tractor is the prime source of

power in agricultural mechanization in the developing countries.

Ethiopia has a long history of involvement with the introduction of tractors (especially four-
wheel tractors). To nurture agricultural mechanization, state farms both irrigated and rain fed
has played a very big role, especially during the second period of the previous socialist regime,
large mechanized state farms were established (about 200,000 hectares) out of which about
47,000 hectares were irrigated (Jonathan et al., 2011). In the 70s to 90s period another
mechanization approach tried in the period was government operated tractor hire schemes.
These were later abandoned; partly due to heavy financial burden on the government as a result
of subsidizing the service (CIMMYT, 2014). However, farm mechanization has progressed

little in Ethiopian smallholder agriculture due to cost and fragmented land.

since, 2011, the use of various types of tractors has shown a definite increased trend (for
example, the number of imported 4WT increased from 547 in 2005 to 2940 in 2013), and the
projected demand would expect to increase from 4375 (in 2014) to 14532 (in 2017). The reason
is that due to the increased attention of the government for commercial farmers, availability of
financial support for investment, increased foreign direct investment). However, the demand
for 2 -wheel tractor (2WT) is scattered existence in Ethiopia and only few farmers are using it
(Tadess 2014).

Successful increase per ha field cultivated has been positively affected by the increased use of
power-tillers in countries like Malaysia, Indonesia and Pakistan. From the foregoing, it is clear
that power tillers or fondly called 2WT are viable alternative for transition from small holder
farming to commercial farming (Haque and Bell 2015).2WT are viable engine power source
for Sub-Saharan Africa where big tractors are either costly to maintain and/or to purchase

(Haque et al., 2011).For small holder farmers to larger operations walking tractors can make a



lot of sense. Walking tractors are much more maneuverable than traditional four wheel tractors
and their company profile allows them to work in areas where traditional four wheel tractors
cannot. Walking tractors are also less cost than larger tractors but can still use in a variety of
applications.

From the questioner that was filled by Amhara Region Agricultural Bureau, | have understand
that mechanization status in the region progressed little. The main crops grown in Amhara
region were Maize, Sorghum, Teff, Wheat, Field pea, Bean, Haricot, and Rice. In the past two
years the farmers have used different agricultural machineries and implements through rental
service from Amhara region agricultural Bureau. For this rental service more than 700 tractors,
82 combine harvesters, 22 maize thresher were giving mechanization service for farmers and
shows a good attribute. The future plan for mechanization in the region is to adopt different

agricultural machineries for farmers by purchasing and rental service.

The response of east and west Gojam agricultural directors, there were different investors,
unions and organizations that gives agricultural machinery rental service for farmers, such as,
Guzamen union in Debre Markos, Damot union and ministry of public enterprise Ethiopian
agricultural business corporation in Bure district. Ethiopian agricultural business corporation
states that they give different mechanization service for farmers through rental service in Bure
district such as, harrowing, ploughing, seedling, harvesting and transporting. But the practice
of mechanization activities was progressed little, in east Gojam from 650,000 hectare of land
only 3000 ha of land plowing and harvested with tractor and combine harvester. The reasons
behind this improper use of farm machinery includes; there was only one Mechanization
professional, Farmers can’t handle the machines properly due to a lack of practical knowledge

and absence of maintenance service and it was a high impact for developing mechanization.

Based on the response of associate researchers in Fogera national rice research and training
center, Ethiopian institute of agricultural research Fogera national rice research and training
center in Woreta gives different mechanization service including ploughing harvesting and
threshing through rental service for farmers, the main focus area of research center was
machinery design, test and performance evaluation, serve for test of machineries for private
and organization and adoption of improved implements, machineries and tools. They also have
a program to introduce agricultural mechanization to small scale farmers through hand tools,

animal drawn implements, Walking tractor drawn planter seeders, threshers and storage



technologies. In addition, they gives training for local manufacturers, technology importers and
walking tractor users. In each year many farmers have an access of training in rice
mechanization technologies in both pre harvest and post-harvest technologies. In the area the
farmers have always high positive attitude towards mechanization and also a good interest on
usage of walking tractor but they complained that the service about how they can get the

machines.

The Ethiopian Ministry of Agriculture (MoA), Agricultural Mechanization Directorate, one of
the country wise action performed to expand and enlargement of the usage of mechanization
technologies is grouping young peoples, to rent the mechanization technologies to farmers.
Agriculture Plan Program has purchased 100 walking tractors with four attachment implements
for each walking tractor and distribute them to different districts to those grouped and trained
young peoples. Accordingly, those young peoples are ready to give a rental facility and, in
some districts’, they have started farming service. Two wheel tractors and attached implements
such as moldboard plough, disc plough and thresher would be distributed throughout the
country in different ways such as directly supplied by MoA, directly supplied by international
maize and wheat improvement center (CIMMYT), supplied by a rental hiring basis and

purchased directly by farmers.

The number of walking tractors distributed by MoA in different districts of Oromia region such
as Adami Tulu, Dugda, Arsi Negele, Welmera, Gudeya Bila and Tiyo were 4, 4, 4,12, 6 and 6
respectively. In addition to this, the number of walking tractors distributed by CIMMYT in
different districts such as Gudeya Billa, Gumbichu, Sinan and Tiyo were 13, 2, 2 and 6
respectively. Most of walking tractors in Oromia region were functional and give different
farming activities for farmers. In Amhara region different district’s such as Basobilen,
Machakel. Semen Achefer, Guzamen, Awabel, Libokemkem and Basona. In Tigray region
different district’s such as Taytay Koraro, Ofla, Ambalage and Raya Azebo and in SNNP such
as Lemo district and Hawassa zuriya. MOA mechanization directorate states that from those
selected areas the potentially practiced areas are Tiyo in Arsi zone, Gimbicho, Machakel,

Basona, Adwa and Ambalage.



1.2 Statement of the Problem

Ministry of Agriculture (MoA) has been implementing several activities targeting on
improving agricultural productivity and production of small holder farmers. In the Second
Growth and Transformation Plan, the government has emphasized improving farmer’s way of
farming by introducing new agricultural mechanization technologies and improving access to

the mechanization technology service provision.

Since agriculture is one of the leading sectors in the country, the Federal Democratic Republic
of Ethiopian (FDRE) through MoA supply walking tractors and attached implements for rising
the agricultural sector and to change the traditional farming system to modern mechanized
farming. In addition, CIMMYT and Sasakawa Global (SG) also supply walking tractors to
support the government strategy in modernization of traditional farming system. The above
mentioned governmental and non-governmental organizations have distributed walking
tractors in the research areas such as Machakel, Basoliben, Guzamen, Awabel, Bure and Libo

kemkem districts.

However, most of the walking tractors were not effectively utilized by the farmers. Hence, the
FDRE through MoA and different organizations such as CIMMYT and SG allocated budget in
the purchasing, transportation and distributing the walking tractors to the selected farming areas
and some farmers purchased walking tractors directly but there was a constraint on this
mechanization development practices. The users lose benefits from walking tractor and this
ineffectiveness of walking tractor disturb mechanization development on small scale farming
areas. The need of high initial investment, the lack of good road facility and the soil type and
topography of the farm fields has remained bottlenecks. In addition to these, the fragmented
and limited land holdings of the farmers are the other major problem standing against
mechanization. This ineffective practice of walking tractors are also impact on adoption of
walking tractors. Therefore, these is important to identify different factors which impeding

effectiveness and adoption of walking tractor.



1.3 Objectives

1.3.1 General objective

The general objective of this research is to investigate effectiveness of the walking tractors in
adoption to the areas Machakel, Baso Liben, Guzamen, Awabel, Libo kemkem and Bure

Districts, Amhara Region.
1.3.2 Specific objectives

e To evaluate the current status and different practice of the walking tractors in the
targeted districts;
e To evaluate and analyze the effectiveness of walking tractor in the targeted districts;

e To assess the factors hindering the adoption of walking tractor in the targeted districts;
1.4 Significance of the Research

Now a days, the Ethiopian government through MoA, together with CIMMYT, SG, GIZ and
AGRP distributes walking tractors in different parts of the country for developing mechanization.
In fact, this research work investigated the effectiveness and adoption of walking tractor to
improve farmer’s productivity and give direction for adoption and effectiveness of walking

tractor.
Generally, this research work is important:

v' To enable the ministry of agriculture and other organizations that engage in
mechanization, the findings of this study will be used as a guide for the effective
use and adoption of walking tractors.

v" To provide designers and importers have access to information regarding the
problems in adopting a walking tractor.

v" To provide researchers with access to the findings of this study so that they can

utilize them as a guide.



1.5 Hypothesis

Factors that affect both adoption and effectiveness of walking tractor in the study area could
be absence of training, lack of operating skill, absence of spare part and maintenance service.
Land size, Education status of farmers and cost of waking tractor affect adoption while soil

type and topography affects effectiveness of walking tractor.

1.6  Scope of the Research

The scope of this research was limited to evaluate the current trend on adoption of walking
tractors and its effectiveness for small holder farmers in Machakel, Basoliben, Guzamen,
Awabel, Bure, and Libo kemkem districts in East Gojam, West Gojam and South Gondar
zones. The evaluation has been considered different parameters on factors for effectiveness and
adoption of walking tractors through structured questionnaires, Interviews, field observation
and focus group discussion. The boundary of problems investigated was determined

effectiveness and adoption of walking tractors.



2 LITERATURE REVIEW

2.1 Farm Machinery

Agricultural mechanization deals with design, utilization and management of technical systems
and processes of engineering for production, storage, treatment, and processing of agricultural
goods. Agricultural mechanization aims to increasing land and labor use, working to increase
the cultivated area, saving resources (seed, fertilizer, water), and improving energy products
and quality protecting the environment; through proper use of inputs, saving sustainability of
agricultural production, creating attractive jobs for men and women, to prevent rural exodus,

improving farm management and multi farm use, and increasing farm income (Ali, 2005).

Farm machinery is an important element and fundamental for agricultural development and
crop production in modern agricultural of many countries. The main objectives of the
machinery are to reduce the difficulties of farm operations and to maximize production. Farm
machinery is any equipment that farmers use to till, plant, cultivate, and harvest, including
tractors, ploughs, discs, planters and combines (Omer,2013).The fact that mechanized farming

minimizes loss or even transform it into profit through timely farm operations (Singh, 2014)

Farm power sources are categorized into human, animal, mechanical and a combination of
them (FAO, 2006). Since ancient times animal power has been the predominant power
available for tillage, threshing and rural transport to the Ethiopian farmers. Shortage and in
efficient use of farm power limits the total area under cultivation and is responsible for low
crop yield due to untimely-performed operations such as planting, weeding and harvesting,
(Sims and Kienzle,2006).

Ethiopian agriculture is mainly rain fed with two rainy seasons: June-September (Meher
season) and February-May (Belg season). The country’s total arable land is 74 Million hectares
(Guush, 2014). At present, only about 25 percent of its arable land is cultivated, and agriculture
is dominated by subsistence rain fed farming, using fewer inputs and characterized by low
productivity (Melaku, 2011).

Farm machinery plays an important role in agricultural production. It contributes a major

capital input cost in most agricultural business. Farm machinery offers several potential



improvements for farming system such as increased land and labor productivity, reduction of

risk, increase of food quality and save of time (Mohammed, 2015)

Ethiopia’s farmers are also diverse; agriculture is dominated by smallholder farming. There are
approximately 14.7 million households, of which, approximately 60% of which operate on less
than 1 hectare of land while only approximately 1% of farmers operate on land greater than 4
hectares. They can be categorized: 1) Marginal farmers -farm size of less than 0.5 hectares and
represent approximately 36% of the rural households. 2) Small farmers farm size between 0.5
and 1 hectare. 3) Semi-medium farmers- farm size between 1 and 2 hectares 4) Medium
farmers- farm size between 2 and 10 hectares and 5) Large farmers- farm size that is larger than
10 hectares (Melesse, 2017).

Recently, ATA and MoA are developing Agricultural Mechanization Strategy based on
experience of different countries. Until 2015, it has been reported by the government that only
5.5% of the total farmers found throughout the country have plowing machines, out of these,
only 22% is exclusively owned by the smallholder farmers. In other words, percentage of
farmers owning plowing machines out of the total smallholder farmers is 1.21% (ATA annual
report, 2015). Currently, there is only 0.3877kW of farm power per hectare. This farm power
is obtained from current labor available from oxen at 13 million head (87%) and 12,500 tractors
(13%) (ATA strategy, 2014). A major reason behind the problems faced by the Ethiopian
agricultural mechanization is the small and fragmented land holdings, which make use of

technology prohibitively expensive and not very beneficial for small and marginal farmers.

The government has developed a mechanization strategy to increase the farm power per hectare
to 1kW by 2025. However, the policy of imports only generously gives duty free imports of
machineries to licensed investors; whereas the majority producers (the smallholders) need to
pay the duty. These makes farm machineries unaffordable by the smallholders (Agricultural

mechanization forum of Ethiopia, 2018)
2.2 Walking Tractor

Farmers plow their lands with hand-tools and bullocks at sloppy fragmented lands in most of
the hilly areas. A four wheel tractor can work safely on slopes up to 8-10 percent, where

plowing with bullocks is quite difficult. But walking tractor can work safely up to 13 percent



slopes on small area (Esdaile, 2012). Moreover, cultivation with two-wheel tractor is done ten

times faster than manual hoeing and 2.5 times faster than animal-driven plow (Maamun, 1984).

The Power Tiller is a multipurpose tractor designed suitable for use in paddy fields, dry fields,
vegetable gardens and hilly land with a little inclination. It can be used for plowing, rotor-tilling
and in harrowing in paddy fields as well as harvesting, drilling, ditching and transportation.
These power tillers can be called “single-axle tractor, walk-behind tractor, and hand tractor .It
can also be extensively used as a stationary power source for small scale drainage and
irrigation, spraying, grain threshing, cotton ginning, flour milling and feeder cutting. The
concept of using power tiller drawn wheeled multipurpose tool carrier was introduced newly
as a development of the animal drawn wheeled tool carrier. Though, the initial cost of
equipment is slightly high, it offers several advantages like timeliness in farm operation, quality
and precision of work, increased work rate, efficient utilization of machine power, reduction
in human drudgery and allow for year round use due to its multipurpose utility. The popularity
of these models among farmers is limited. The multipurpose tool carrier can be used for
different operations like plowing, harrowing, tillage etc. by attachment with suitable
implements. The efficient machine management requires accurate performance data on the
capability of individual machine in order to meet the projected work and to form balanced
mechanization system by matching the performance of separate items of equipment. (Sakai,
2009).Safety of using walking tractors is considered low in the area of crossing bunds and road
accident in line with reports (Shridar etal, 2009). It can perform diversified operations by using
a range of modified implements. In the neighboring countries, like Bangladesh, many farmers
use seed drill, strip tiller (effective for minimum and zero tillage), rotary tillage seed drill, the
versatile multi-crop planter with two-wheel tractor(2WT) (Haque etal., 2011).

Two-wheel tractors are sometimes called by other names such as: single axle tractor, hand-
tractor, walking tractor, walk behind tractor, and the two-wheel tractor with different
attachments (implements) can accomplish many kinds of farm work like tillage, planting,
harvesting and transportation. When a tillage implement is attached to a two-wheel tractor, it
is called power- tiller. There are many types of two- wheel tractors such as: mini tiller type (1.5
— 2.2 KW), traction type (2.9- 4.4 kW), Dual type (3.7 — 5.2kW), Drive type (5.2 — 10.3 kW),
Thai type (5.9 -8.8 kW). (Y.S Ademiluyi etal.2008) The walking tractors are commonly known

as power tillers that has been the part of farming system for many small farmers in developing
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countries due to small farm and fragmented field size combined with an affordable price (Rabi
etal., 2012).

In major areas of the world, farmers with small land-holdings are using Walking tractors. With
the introduction of walking tractors in Bangladesh, some 30 years ago, a large number of
farmers shifted from animal powered tillage system to mechanized farming. In 2009, there
were 300’000 two-wheel tractors providing services in Bangladesh alone. In south Asia, small
fields and affordable prices of walking tractors persuaded farmers to get rid of traditional

plowing with bullocks and adopt Walking tractors. (Islam, 2009).

Single axle tractors with PTO powered rotary tiller have gained general popularity in
cultivating rice paddies where the soil requires lower tractive power. On the other hand, soil
tillage with drawn implements in rain fed farming exhibit two to eight times higher soil
resistance than in wet rice paddy (HoltKamp etal., 1990). Thus, it is advisable to restrict single
axle tractors to light soil types and wait for correct timing of ploughing when there is ideal soil
moisture at the beginning of wet season. There is different soil conditions in different areas
thus; to restrict single axle tractor on light wet soil without checking types of soil is not

preferable.

The implementation of walking tractors allows appreciably increasing the work performance
as compared to manual work. At the same time, they note that the work with walking tractors
relates to hard physical work. Physical load causes a rapid fatigue of the operator and unwanted
stops to rejuvenate equipment. During the work on the tractor, the operator controls the course.
By pulling, the operator tries to increase the tractor movement speed, thus increasing the
performance; however, he gets tired fast and stops for a rest. This reduces the general tractor

performance (S | Ovsyannikov, 2018).

The draught force of the walking tractor is generated by two energy sources: energy of the fuel
combusted in the engine and operator’s physical force. The operator spends physical forces
for: ensuring the course (horizontally controlling the arms), providing agro technical tillage
depth of the tractor (vertically controlling the arms), manual alteration of the tractor draught
dynamics (axially controlling the arms), and stabilization to prevent the tractor overturning and

walking over the tilled soil. The value of physical forces applied by the operator during tilling
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by the walking tractor depends on a variety of factors, for instance, on physical training and

conditioning of the operator, mass and geometry of the tractor (S 1 Ovsyannikov, 2018).

2.3 Experience of Other Countries in Customization of Two Wheeled Tractors

Researches have shown that, the current problem of mechanization in Ethiopia is similar to
what was there in South and South East Asia such as Bangladesh, Thailand, Vietnam, and Sri
Lanka, a few decades ago (Sheahan and Barrett, 2017). Even though the socio economic status
in those times could be stated as reason for the rapid growth in number of tractors in Asia, the
government policies toward utilizing locally manufactured tractors and suppliers of
implements take the main role. In contrast, the high cost and unsuitability of imported
machineries remained the major obstacles for sub Saharan Africa (SSA) countries (Baker,
2008).

In 1961, the number of tractors available in SSA (excluding South Africa) was much larger
than what there was in Asia and Latine America. Soon after two decades, the number of tractors
available in SSA started to decline by the 1990s (Dharmawardene, 2006). In 2000, Latine
America and Asian countries such as Brazil, China and India have 3.7, 4.4 and 6.9 tractors as
many as SSA while Thailand alone has as many tractors as SSA (Baker, 2008)

Bangladesh’s agriculture, which relies on small machines such as two-wheeled tractors, is one
of the most mechanized of South Asia, even beyond India’s agriculture, which mostly is based
on larger machines (Baudron etal. 2015). Since the government declared duty free imports of
two wheeled tractors in 1995, the number of 2WTs raised to 100,000 units in 1996 from 5,000
units in 1989. Estimations indicate, an average rate of 60,000 units were being imported each
year (International development Enterprise report, 2012). Even though the smallholder farmers
own less than 0.65 hectare of land by average, which is less than Ethiopia’s by half, the use of
2WTs have given an opportunity to mechanize the fragmented farm lands. In Bangladesh only
in 2012, on an average of all locations, 69.9% area of the total cultivated land was under 2WTs
(Baudron etal, 2015).

Appreciating and supporting local agricultural machineries manufacturers has helped Vietnam
reach high level of mechanization. Vietnam has the most mechanized agriculture in Asia with
about 900,000 agricultural machineries, 270,000 2WTs having engine capacity of less than
12Hp; out of this 85% is owned by smallholders (having less than one hectare of land), This
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was achieved by Vietnamese manufacturers most of whom manufacturing 2WTs (Tuan, 2016).
This South Asian model of mechanization appears equitable as even the poorest farmers have
access to 2WT based services, which are cheaper than services using animal traction or 4WTs.
This made the access to machines possible by the low cost of 2WTs, making their purchase
possible for many farmers without support from a formal financial institution (Baudron etal.
2015).

There are many reasons for the farmers to purchase 2WTs. Some of these are, shortage of labor
for land preparation, difficulty to care for bullocks, and shortage of draft power. After engaging
2WTs, the farmers become able to reduce labor cost, obtain easier and faster land preparation,
obtain profits from selling bullocks, and plant timely (Quayum and Ali, 2012).

2.4 Usage of Walking Tractor in Ethiopia

Having gotten experiences of mechanization from South and Southeast Asian countries,
Ethiopia has also started importing 2WTs in large numbers, with the number of units in use in
the country estimated at 4,100 in 2014 (Baudron etal. 2015). Yet, the high cost and the low
income per household has remained the bottleneck for the adoption of 2WTs and keeps the
growth of agricultural mechanization too slow (Baudron etal. 2015). It was stated by the
UNIDO that researches, technology adaptations and extensions have to be emphasized to

transform farming from traditional to modern mechanization.

Furthermore, farmers should have local access to the inputs they need and supporting
infrastructures for mechanization like, repair services, supplying spare parts, fuel and lubricants
(UNIDO report, 2008).Demand for these machines, which typically have less than 15Hp, have
rapidly raised by their lower cost compared to 4WTs, their greater maneuverability and ability
to be fully utilized in systems with small landholdings, potential for off-farm use throughout
the world (Takeshima and Silver, 2016). These machines have become the main mechanical
power resources in small and medium size farms in southern and south eastern Asian countries.
Recently, Ethiopia has started importing 2WTs. Agricultural Equipment and Technical Service
Co. (AETS) and Adama Agricultural Machinery Industry (AAMI) are the main importers.
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3 MATERIALS AND METHODS

3.1 Description of the Research Areas

This study was conducted in selected areas of Amhara region such as Machakel, Basoliben,

Guzamen, Awabel, Bure and Libo kemkem districts from February 2021 to August 2021.

Machakel District is one of 18 districts of East Gojjam Administrative Zone. Amanuel is the
capital of the district, which is located 328 kms from Addis Ababa and 228 kms from Bahir
Dar. The agro ecological zone of the District was categorized as 54 % Woyina Dega (mid
altitude), 37.7% Dega (highlands), 4% Waurich (alpine) and 2.3 % Kola (lowland).

Basoliben district is a triangular shaped district at the southernmost point of East Gojam. The
capital of the district is yegube. The area has two agro climatic divisions: 54% lowland and

46% midland. Its altitude is ranges from 1500 to 2500 meters above sea level.

Guzamen district is found in the north western highlands of Ethiopia. Debremarkos is the
capital of the district. It contains 25 rural kebeles. The district has three agro climatic zones
namely, Dega (highland), Woyna Dega (mid altitude) and Kola (lowland). The district has an
altitudinal difference of 1200-3510 meter above sea level. The average annual rainfall is

1628mm and its average temperature is 11°C to 25°C.

Awabel is one of the districts in Amhara Region of Ethiopia. Part of Misraq Gojjam Zone,
Awabel is the capital of the district. The district has one urban and 19 rural kebeles, the district
located 20km from Debremarkos, 290km from Bahir Dar and 280km from Addis Ababa.

Bure district is one of the districts found in West Gojam zone. Agro ecologically Bure is
classified in to moist and wet lowland (10%), wet Woyna Dega (82%) and wet Dega (8%).The
mean annual rainfall ranges from 1386 to 1757mm. the western and northern parts of the district
receive relatively higher annual rainfall compared to other parts of the district. Its altitude and

temperature ranges is from 713 to 2604 meters above sea level and 14°C to 24°C respectively.

Libo kemkem district is one of the district in Amhara region of Ethiopia. Part of the South
Gonder zone, kemkem is boarded on the south by the Reb which separate it from fogera, on
the west by Lake Tana, on the north by the North Gonder and on the east by Ebnat. Rivers in
this district include the Arno and the Reb, which drain into Lake Tana. A survey of the land in
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this district shows 51% is arable or cultivable, 8.3% pasture, 5.9% forest or shrubland, 17.98%
covered with water and the remaining is considered degraded or others. Teff, corn, sorghum,

cotton and sesame are major crops grown in this district.
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Figure 3-1: Study Areas Descriptions Map
3.2 Types of Data Collection

The data required for the investigation was used both primary and secondary data, which were
collected for the successful accomplishment of this research. Secondary data were collected
from internet, bureaus, offices, and literatures through document reading and note taking.
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Primary data were collected from the selected sample respondents with structured

questionnaires, key informants and focus group discussants.

The data concerning adoption and effectiveness of walking tractor at the research area was
collected through structured questionnaire, interview, field observation, and focus group
discussion, direct contact with ministry of agriculture mechanization directorate, CIMMYT
directorate, SG directorate in Bahir Dar branch and Machakel, Basoliben, Bure, Awabel, Libo
kemkem and Guzamen districts agricultural officers. The Field data’s; include the size of the

field, soil type, climatic condition, and infrastructures.

3.3 Research Design

Cross-sectional study design was conducted to assess effectiveness of the walking tractor in
adoption to the targeted areas as well as to evaluate the current management system and assess
the factors hindering the adoption of walking tractor. The study used primary and secondary
sources of data. The relevant primary sources contain original, raw and unprocessed data. The

relevant secondary data were collected from documents.

A survey on the overall effectiveness and status of walking tractor was conducted on six
districts in south Gondar, east and west Gojam zones from February 2021 to August 2021.
Primary data were collected through a structured questionnaire on selected respondent farmers
regarding mainly different factors for effectiveness and adoption of walking tractors such as
awareness, lack of skill, operation costs, information of soil type, topography, training for
walking tractor users and spare part availability. The physical observation was also made on
the current existing activities performed by walking tractor and records targeted district’s

agricultural office.

The research design generally an inductive process that used to assess different factors
hindering adoption and effectiveness of walking tractors in Machakel, Basoliben, Bure,
Awabel, Libo kemkem and Guzamen districts in Amhara region. The figure 3.2 shown below

shows the work flow used in this research.
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Figure 3-2: Work flow

3.4 Sample Size Determination

In this study sample size was determined by using single population proportion formula
(Calculator.net, 2021)
N=Z (0/2)2 P (L-PYA2. e (1)

Where:

v" n = the sample size to be determined

v Z(a/2) = the standard normal deviate set at 1.96, which corresponds with the 95%
confidence interval

v p = the estimated proportion in a population=50% (0.5)

v d = the proportion of sampling error between the sample and the population = 5%

(0.05)
v' S0, to calculate sample size; n=(1.96)?x0.5x(1-0.5)
(0.05)?
v’ n=384
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v' Adding 10% of non-response rate, then we get, n= 384 (1+0.1) =422

At district level, proportional sampling technique was employed to calculate the sample size
based on number of kebeles having functional walking tractors. The required sample sizes at
kebele level were equally allocated to each kebele. From the total sample size 26 respondents
had a walking tractors. The detail distribution of sample size is expressed in table 3.1 shown

below.

Total N b dent
No of respondents at kebele = Letalumber of respondents (2)

Total number of kebeles

No of respondents at kebele = %z 35

Equation 1. Sample size calculation at kebele level

No of respondent at district= No of kebeles x No of respondents at kebele............... 3)

Table 3-1: Sample size distribution in targeted districts

Districts No of kebeles in the No of respondent in Total no of respondent
district each kebele
Machakel 7 35 245
Guzamen 2 35 70
Basoliben 2 35 70
Awabel 1 35 35
Total 12 35 420

3.5 Sampling Technique

The study was employed by multistage sampling procedure. The primary sampling units were
zones in the Amhara region and out of 11 zones, 3 zones namely east Gojam, west Gojam and
south Gondar were selected by purposive sampling technique based on the presence of walking
tractor. Secondly, a total of 6 districts; 4 district from east Gojam zone (Machakel, Basoliben,
Guzamen and Awabel district), 1 district from west Gojam zone (Bure district), 1 district from
south Gondar zone (libo kemkem district) were selected by purposive sampling technique
based on the presence of walking tractor in the district. In the third sampling unit, 7 Kebeles
from Machakel district, 2 Kebeles from Basoliben district, 2 Kebeles from Guzamen district
and 1 Kebele from Awabel district were selected by purposive sampling technique based on
the presence of functional walking tractor in the kebele. Tractors found in Bure and Libo
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Kemkem districts were not functional and questioner survey were not conducted. Finally the
required sample sizes were equally allocated to those selected kebeles which have functional

walking tractor as indicated in figure 3.3 below.

Ambhara region
West Gojam East Gojam South Gondar
Bure District Libo kemkem district
Machakel District Baso liben District || Gozamen District || Awabel district
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254 respondents 70 respondents 70 re.s{ondents 35 respondents
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420 total respondents which were equally allocated in to 12 kebeles

Figure 3-3: Schematic presentations of sampling procedure together with their equal and

proportional allocations of sample size.
3.6 Data Analysis

A comprehensive questionnaire was designed to glean information from the farmers through
one-to-one interviews, questioner and focus group discussion. The data obtained was analyzed
using an analysis tool of a computer package. MS-Excel 2016 and Epi info version 7 were used

for data entry and coding and SPSS Version 23 statistical software was used for analysis. The
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validity of data collection tool was test using procedures such as by strongly monitoring data
collectors, using other data collectors to reduce bias, screening the collected data if any unfilled
questionnaires, appropriately put the collected data on data probing software including MS
Excel, strongly monitoring data in crew and quality assurance and by checking the consistency

testing and the validity of data collection tool.

Descriptive statistical design method were used for number of walking tractors in each district,
interests of farmers for mechanization, purpose of crop production, distribution of walking
tractors in targeted districts, availability of farm machinery, status of walking tractor, cost of
walking tractor and ways of affordability of walking tractor by using table, chart and graph.
Binary logistic regression was used to evaluate factors associated with adoption of walking
tractors. Fishers exact test was used to evaluate factors associated with effectiveness of walking
tractors. One way ANOVA was used to analyze the dependent factor plowing time with
independent factors such as soil type and topography whereas plowing time, threshing time
and threshing labor were analyzed using T- test by taking training as an independent factor to
evaluate the effectiveness of walking tractor. In all analysis p value less than 0.05 were used as
a statistical significance difference while in binary logistic regression 95% confidence interval
not included 1 were used as an additional mechanism to say there were statistically significance

difference.
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4 RESULT AND DISCUSSION

4.1 Current status and practice of walking tractor

4.1.1 Interests of farmers for usage walking tractor

Farmers in all of the targeted districts were interested in walking tractor, and they had been
renting walking tractor. However, owing to lack of road infrastructure in the Basoliben district,
the availability of walking tractor for rental service was insufficient, although farmers were
interested in utilizing walking tractor if they could get rental service. A small percentage of
farmers were uninterested in purchasing walking tractor, some owing to lack of awareness, cost
of walking tractor and others due to lack of training. According to the data collected in the
targeted districts, 4.04 percent were not interested in walking tractor, 60.33 percent were
interested, and 35.6 percent were highly interested, as shown in the pie chart below (figure 4.1).
All stake holders should take responsibility for increasing farmer interest in walking tractor
and supporting farming operations. The government, as the primary stake holder, was
responsible for assisting businesses, facilitating finance options, and raising knowledge about
walking tractor. On the other hand, the company has responsibility for enabling the delivery of

spare parts and maintenance service centers near the farmers’ homes.

Not
-interested
Binterested

Very
interested

Figure 4-1: Percentage of interests of farmers towards usage of walking tractor
4.1.2 Purpose of crop production

According to the replies of respondent farmers in targeted districts, the majority of the farmers

had a family size of 3 to 10 people and 0.5 to 5 hectares of land. The majority of farmers in all
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districts indicated that they were farmed on their lands, while other farmers were given farms
by contract with consent. Farmers were also given the opportunity to educate their family
members. In general, 74.05 percent respondent farmers in all targeted areas grow the crop for
food, of them produce the crop for food, 25% for food and market, and just 0.952 percent for
market. Small amount of crop were produced for markets because of less usage of farm
machinery in the study area. In the bar chart below, agricultural output in the targeted districts

was presented (figure 4.2).

purpose of crop production
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Figure 4-2: percentage of purpose of crop production

4.1.3 Availability of farm machinery

Due to the lack of tractor and other essential agricultural machinery, some farmers reported
that their farm activities were frequently laborious. According to the acquired data, 17.55
percent, 31.43 percent, 15.71 percent, and 14.29 percent of respondents in Machakel,
Basoliben, Gozamen, and Awable districts, respectively, claimed there was no delay in farm
operation owing to non-availability of farm equipment. In the Machakel, Basoliben, Gozamen,
and Awabel districts, respectively, 82.45 percent, 68.57 percent, 84.29 percent, and 85.71
percent of respondents reported there was a delay in farm operation owing to non-avalaiability

of farm equipment’s, as shown in figure 4.3.
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Delay in farm operation due to non availablity of farm machinery
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Figure 4-3: Percentage of delay in farm operation due to non-availability of farm machinery
4.1.4 Number of Walking Tractors in Targeted Districts
The number of walking tractors in the six surveyed districts such as Machakel, Basoliben,

Guzamen, Awabel, Bure and Libo Kemkem were 19, 4, 2, 1, 7 and 2 respectively depending

up on the districts agricultural office data distribution of walking tractors shown in figure 4.4

below.
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Figure 4-4: Number of walking tractors in targeted areas

4.1.5 Distribution of Walking Tractors in Targeted Districts

The walking tractors were distributed in targeted districts with different ways. One way of
distribution was held by MoA, different organizations and projects work on mechanization
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includes CIMMYT and SG. They import the walking tractors and distributed to the users in
two different ways such as by giving freely as a promotion and by facilitate credit opportunity.
MoA gave two walking tractors for Machakel, two for Libokemkem and one for Bure district.
Whereas CIMMYT gave eight walking tractors for Machakel, one for Awabel and one for
Guzamen district. There were also other projects distributed walking tractors such as G1Z, SG
and AGP.GIZ gave six walking tractors for Bure district. SG gave two walking tractors for
Machakel, one for Basoliben and one for Guzamen districts. AGP gave three walking tractor
for Basoliben district. In Machakel district three users got the walking tractor by taking credit
from Walya Credit Institution and the four users directly purchased from different importers.

The data’s stated above were gathered from targeted districts agricultural office.
4.1.6 Status of Walking Tractors in Targeted Districts

The number of functional walking tractors were 15, 2, 2 and 1 in Machakel, Basoliben,
Guzamen and Awabel districts where as the number of non-functional walking tractors in
Machakel, Basoliben, Bure and lebo-kemkem districts were 4, 2, 7 and 2 respectively. The
main reasons for the non-functionality of the walking tractors in all districts were lack of
training, lack of infrastructures, improper systems in governmental and non-governmental
mechanization institutions to support the users, lack of operating skill, difficulty due to high
vibration of walking tractor, failures of component parts of walking tractors with in short period
of time, absence of spare part and maintenance services. Generally, by considering total
walking tractors in all four targeted districts 43.75% were not functional and 56.25% were

functional as indicated in the pie chart shown in figure 4-5 below.

Status of walking tractors in
target districts

M Functional ® Not Functional

Figure 4-5: Functionality of walking tractors
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4.1.7 Key Operations Performed by Walking Tractor

In the targeted districts the most common activities performed by the walking tractor users and
the farmers who use walking tractor through rental service including ploughing, threshing,
harvesting, transporting and water pump (figure 4.6). Harrowing was not commonly performed
in the targeted areas. In machakel district compared with other targeted districts the farmers at
the moment developed a positive attitude towards walking tractor and preferred walking tractor

rather than traditional farming system.

The users of functional walking tractors in the four targeted districts stated that they got a
number of advantages such as reduce time as compared to the previous traditional farming
system, increase productivity, reduce labor during farming activities, generate income from
rental service and avoid carousal during threshing. Due to the advantages the users of walking

tractor accept the technology.
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Figure 4-6: Percentage of different operations performed by walking tractor

In machakel district there were two planters donated from MoA, but two of them were not
functional till April, 2013. The district sent one planter with mechanization professional to
awash melkasa research center and the planter was modified and maintained. Now, after
modification the farmers were used to plant wheat and it was successful. Machakel was the

first district that used planter with walking tractor among the 4 targeted districts (figure 4-7).
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Figure 4-7: Farmers at the time of planting wheat with planter and after plant growing

4.1.8 Walking Tractor Rental Service

The assessment of this study also showed that, the farmers that have had walking tractors gave
rental service for other farmers in the targeted districts. In machakel district there was a good
activity and the farmers also had a high demand to use walking tractors through rental service.
In machakel, basoliben, Awabel and Guzamen districts the farmers had initiation and demand
to use walking tractor by renting from plowing up to harvesting and transporting. The minimum
and maximum number of farmers used one tractor for rental services were 18 and 140

respectively (table 4-1).

Table 4-1: Average number of farmers used walking tractor through rental service

N Minimum Maximum Mean St.Devation
Tractor for rent 26 18 140 68.38 28.521

Comparatively in Machakel district a large number of farmers used walking tractor in rental

service. However, at the time of the farmers gave rental service problems were occurred in
different parts of the machineries such as walking tractor, thresher, water pump and trailers, to
reduce those problems the farmers need capacity building training in operation, repair and

maintenance.

At the time of visited, some functional walking tractors were given rental service for farmers

who had not walking tractors in different agricultural practices such as ploughing, threshing,
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harvesting and transporting. They generate income from rental activities and also they spend
money for different actions like fuel cost, spa, for maintenance and spare part cost, and cost for
mechanic, labor cost, oil cost and others. From those the walking tractor users spend more
amount of money for maintenance, spare part and mechanic because there was no maintenance
and spare part service and technical expert around their area. Therefore they take mechanic and
spare part from Addis Ababa which takes high cost, needs more time and disturbs their rental

service and it leads to decrease in income getting from rental service

Table 4-2: The mean difference between income and expense on rental service

N Mean Mean difference
total income from rental service 26 54100.769
40532.923
total expense 26 13567.846

The average income generated from rental service in one year was 54100.769 birr. While the
average total cost used to walking tractor in a year was13567.846birr. This shows that using
walking tractor for rental service is profitable. In addition to the execution of their farming
activities rental service with a single walking tractor generates a profit of 40,532.923 birr per

year averagely (table 4-2).

Generally at the time of group discussion most of the farmers used walking tractor through

rental service and they stated that, using walking tractoszr had different advantages including;

v" Minimizing time

v Avoiding carousal, in the time of traditional threshing activities the farmers prepare
unwanted carousal, so using agricultural machinery avoid this extravagant activities.

v Reducing labor, in the time of traditional harvesting and threshing activities needs many
farmers and animals to accomplish the process but the walking tractor works with one
or two farmers and

v" Increasing quality of product.

Whereas the owners of walking tractors blamed that they were face different problems during

rental service activities including;

v" Lack of spare part and maintenance service around their area

v’ Lack of technical experts to fix the problems
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v’ Ritual days respect by the farmers also disturb the rental service, the farmers who live
in the targeted districts do not work in ritual days which affects the schedule of rental

activities.
4.2 Effectiveness of walking tractor

4.2.1 Comparison of Walking Tractor with Traditional Farming System

Table 4-3: Independent t-test analysis between animal and tractor

Variable Factor N Mean  Mean difference T Sig
Plowing time Animal 26 4.46
wing i ! > 2.58 12617 0.001
Tractor 1.88
- ; 26 6.46
Thresher time  Animal .
! ' 26 4.96 2202 0.000
Tractor 1.50
; : 26 4.327
Threshin Animal
g 26 1.942 17933 0.002
labor Tractor 2.385

The average days for plowing one hectare of land with animal was 4.46 and the average days
for plowing one hectare of land with walking tractor was 1.88. This shows that there was
decrease in days required to plowing after using walking tractor. Basically the result indicates
that using walking tractor reduced time of plowing by 2.58 days averagely. The average hours
for threshing one quintal of crop with animal and human labor was 6.46 hrs. While the average
hours for threshing one quintal of crop with thresher was 1.50hrs. This specifies that there was
a4.96 hrs decrease in hours by using thresher for threshing crops.

The average number of labors for threshing one quintal of crop in traditional threshing system
was five. While the average number of labor for threshing one quintal of crop with thresher
was two. This designates that there was a decrease in labor by using thresher for threshing
crops. In addition to this in traditional threshing system the farmers prepare a huge carousal to
laborers in participating threshing process. The thresher avoids this unwanted extravagant in
threshing system.

According to independent t-test analysis, the mean plowing time (p=0.001), the mean threshing

time (p=0.000) and the mean thresher labor (p=0.002) between animals and Walking tractor
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were significance. These indicated that tractor was more effective for plowing and threshing

than traditional farming system (table4.3).

4.2.2 Comparison of trained and non-trained Walking Tractor users

Table 4-4: Independent t-test analysis between farmers who get training and did not get training

Variable Factor (training) N  Mean Mean difference T Sig

No training 12 2.67

Plowing with tractor 0.46 2.513 0.019
Get training 14 221
No training 12 54.42

Tractor for rent -23.726 -2.28 0.032
Get training 14 78.14
No training 12 1.708

thresher time 0.3869 2.767 0.011
Get training 14 1321
No training 12 2542

thresher labour o 0.3274 2.535 0.018
Get training 14 2.214

According to independent t-test analysis, the mean plowing time with tractor (p=0.019), the
walking tractor users who did not gained training averagely used 2 and half days to plow 1
hectare of land. Whereas the users who gained training use 2 and quarter days to plow 1 hectare
of land. According to thresher time, the walking tractor users who didin’t gained training used
averagely above 1 and half days (1.70) to thresh one hectare of crop with thresher. Whereas
the users who gained training averagely used 1 and half days to thresh 1 quintal of crop and
the mean threshing time with tractor between users who gained and did not gained training
(p=0.011) were significance. During threshing time the users who gained training use 2 laborers
while users who did not use averagely 3 laborers to thresh one hectare of crop and the mean
thresher labor required with tractor (p=0.018) between farmers who get training and farmers
who did not gain training were significance. The walking tractor users also give rental service,
the users who gained training give averagely for 80 farmers in one season. Whereas the users
who did not gained training give averagely for 54 farmers and the mean farmers used rental
service required with tractor (p=0.032) between farmers who get training and farmers who did
not gain training were significance. Based on the result shown in the above (table4.4), farmers

who get training were used Walking tractor effectively than farmers who hadn’t gain training.
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4.2.3 Comparison on effectiveness of walking tractor in different soil type and

topography

Table 4-5: One way ANOVA analysis of soil type

Sum of Squares Df Mean Square F Sig.
Between Groups  3.045 2 1.522 11.507 0.002*
Within Groups 9.923 75 0.132
Total 12.968 77

Table 4-6: Least significant difference method (LSD) of the three soil types

95% Confidence Interval

TZF())?IOf T)fc))?IOf Dill‘\lfleeraerrllce IESrtgr Sig. Lower
Bound Upper Bound
Redsoil  sandysoil -0.28846" 0.10088 0.005*  -0.4894 -0.0875
black soil  -0.48077* 0.10088 0.001*  -0.6817 -0.2798
sandy soil ook soil  -0.19231  0.10088 0.060  -0.3933 0.0087

*The mean difference is significant at the 0.05 level.

The one way ANOVA test analysis between the three soil types showed that the mean plowing
time was significant (p= 0.002) (table 4.5). Based on Multiple Comparisons test i.e the least
significant difference method (LSD) the mean significance difference were between red soil
type and sandy soil type (p= 0.005); red soil type and black soil type(p=0.001) while there was
no significance difference between sandy soil type and black soil type (p= 0.060). These result
indicated that walking tractor were more effective in red soil type than sandy and black soil
type in the research area(Table 4.6) and this result was in line with the previous study conducted
by HoltKamp et al. (1990) in Netherland.

Table 4-7: One way ANOVA analysis of topography

Sum of Squares Df Mean Square F Sig.
Between Groups 3.045 2 1522 10.995 0.001*
Within Groups 10.385 75 0.138
Total 13.429 77
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Table 4-8: Least significant difference method (LSD) of topography

95% Confidence Interval
Std. Error  Sig. Lower

Type of Type of Mean

topography topography Difference Upper Bound

Bound
Plain Hilly -0.28846*  0.10320 0.007*  -0.4941 -0.0829
Dipping -0.48077*  0.10320 0.002*  -0.6864 -0.2752
Hilly Dipping
-0.19231 0.10320 0.066*  -0.3979 0.0133

*The mean difference is significant at the 0.05 level.

The one way ANOVA test analysis between the three topography types showed that the mean
plowing time was significant (p= 0.001) (table 4.7). Based on Multiple Comparisons test of the
least significant difference method (LSD) the mean significance difference were shown
between plain topography and hilly topography (p= 0.007); plain topography and dipping
topography (p= 0.002) while there was no significance difference between hilly topography
and dipping topography (p= 0.066). These result indicated that Walking tractor were more
effective in plain topography than hilly and dipping topography (table 4.8)

4.3 Factors Hindering Effectiveness of Walking Tractor

This study was conducted to express the factors affecting effectiveness of walking tractors like
training, topography, soil condition, operation of walking tractor and level of difficulties in the
time of failures. The results obtained from the fisher exact test on the factors affecting
effectiveness are shown in table 4.9 below.

Table 4-9: Factors affecting effectiveness

Variable Effectiveness Fishers Exact test
Ineffective  Effective P —value
Training
No training 7 5 0.038
Get training 2 12
Topography
Disagree 1 11 0.014
Agree 8 6
Soil condition
Disagree 2 12 0.038
Agree 7 5

Difficulty due to failure
Low level of difficulty 3 13 0.046
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High level of difficulty 6 4
Simplicity of operation
Disagree 2 7 0.418
Agree 7 10

The fisher’s exact test revealed that there was a significant association between effectiveness
with different variables such as training, soil condition, topography and difficulty due to failure
of parts of walking tractor. The respondents who get training were more effective than that of
respondents who didn’t got training (P=0.038). The numerical value indicates that the higher
number of walking tractor users gain training and states that the walking tractors were effective.
Topography and soil condition also affect effectiveness of walking tractor with P- value 0.014
and 0.038 respectively. Most farmers stated that walking tractor were effective in red soil type
and plain topography so that one way ANOVA analysis on soil type (table4.6) and topography
(table 4.8) approved the statements of farmers. Another factor level of difficulty during failure
of part of walking tractor was significant association between effectiveness (P=0.046). During
farming activities with walking tractor high level of difficulties were occurred that leads to

failures of machineries and it was not solved by users.

The other factors for effectiveness of walking tractor in all targeted districts was absence of
maintenance and spare part service around their area. This makes a high impact on
effectiveness of walking tractors. The result in table 4-10 showed that there was no

maintenance and spare part service in all walking tractor users (100%).

Table 4-10: Frequencies for maintenance and spare part

Variables Frequencies (%)

No (%) Yes (%)

Maintenance service availability around users area 26 (100) 0 (0)

Spare part availability around users area 26 (100) 0(0)

The walking tractor users face problem on parts of walking tractor and they take mechanic
from Addis Ababa or they go to Addis Ababa for maintenance and spare part service. This
process takes a high duration of time which directly related with delay in farm operation.
Whereas the performance of machinery affected due to walking tractor and implements are
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frequently failed. The other problem of walking tractor users in all targeted districts were that

mostly unaware of the operation and maintenance schedule of their machine and equipment.

At the time of study in Bure and Libo kemkem districts all walking tractors were not distributed
to the users. The agricultural office of Bure and Libo kemkem districts stated that there were
different reasons and these the following were the main one;

v" Lack of willingness to distribute walking tractor

v" high vibrations on walking tractors during operations

v' Lack of operating skill

v" Fearing of strength of soil type found in the area (Black cotton soil).

Due to the above listed and other reasons 7 walking tractor in bure and 2 walking tractors in
Libo kemkem district were non-functional. According to the other district income gained from
walking tractor, a single walking tractor generates a profit of 40,532.923 birr per year from
rental service. Based on this data wastages on the non-functional walking tractor were 283,
730.461 birr per year in Bure and 81065.846 birr per year in Libo kemkem district respectively.
In terms of man power if one walking tractor given to 3 Young’s they creates work
opportunities to 21 young’s in Bure and 6 young’s in Libo kemkem district who have not work
around the area. This opportunity were failed in Bure and Libo kemkem districts due to non-
functional walking tractors. Finally, non-effective walking tractors in this district affects the

farming technology transfer plan to the farmers in the area.

Generally during group discussion the respondent stated that the major factors for effectiveness

of walking tractor in targeted areas were;

e Lack of maintenance service

e Lack of supply of spare part

e Lack of training related to walking tractor

e Walking tractor components fails, there is no technical expert who could fix the
problems

e There was no attention given for walking tractor users especially from districts

agricultural extension workers.
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4.4  Adoption of Walking Tractor

Table 4-11: Univariable and multivariable logistic regression analysis of adoption

Variable Adoption COR AOR P-
Yes  No 95% ClI 95% ClI value
Education level
Iliterate 19 180 RF RF
Adult education 32 130  2.332(1.266-4.295) 2.292 (1.002-5.245)* 0.049
Above primary 53 6 83.684 (31.800-220.225) 42.303 (10.744- 0.000
school 166.556)***
Land Size
< 1 hectare 5 96 RF RF
1-1.9 hectare 58 151  7.375(2.856-19.044) 3.595 (0.787-16.411) 0.099
>= 2 hectare 41 69 11.409 (4.288-30.356) 6.430 (1.311-31.528)* 0.022
Training
Yes 17 2 30.678 (6.954-135.345) 17.223 (1.725-171.928)* 0.015
No 87 314 RF RF
Farmers use tractor
by rent
Yes 76 102 5.695 (3.477-9.326) 3.537 (1.439-8.690)** 0.006
No 28 214 RF RF
Affordable
Yes 56 28 12.000 (6.945-20.736 2.539 (1.060-6.080)* 0.037
No 48 288 RF RF
Reasonable
Strongly disagree 14 198 RF RF
Disagree 10 97  1.458(0.625-3.401) 487 (0.157-1.517) 0.215
Agree 54 19 40.195 (18.929-85.355 9.425 (3.659-24.276)*** 0.000
Strongly agree 26 2 183.857 ( 39.535-855.021)  14.857 (2.122-104.034)**  0.007

NB:-* statistical significant variables at p < 0.05, ** statistical significant variables at p < 0.01,
*** statistical significant variables at p < 0.001, Hosmer and Lemeshow test 0.913,

RF=references

A binary logistic regression analysis was conducted both in univariable and multivariable

aspects in order to identify the relationship between factors that affects adoption of walking

tractors. Following the control of other variables, the association of various independent

variables with the adoption of walking tractors was observed. Factors like, education status of

respondents, land size, training related to walking tractor, rental service by walking tractor,

affordable cost for walking tractors, and reasonable cost for two-wheel tractors have had a

statistically substantial link to variable outcome (adoption)(table 4-11).
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The level of education was significantly related to willingness to adopt walking tractor, where
participants who had primary and above education levels were forty two and more times
(AOR=42.303, 95% CI: (10.744-166.556)), more likely to adopt walking tractor than the
illiterates as well as participants who had adult education were two and more times
(AOR=2.292, 95% CI: (1.002-5.245)), more likely to adopt walking tractor than illiterates.

Another factor land size were significantly associated to adopt walking tractor, in which
participants who have land size of greater than two hectares were six and more times more
likely to adopt walking tractor than those who have less than one hectare of land (AOR= 6.430,
95% CI: (1.311-31.528)) this result was in line the previous study conducted by (Rabi etal.,
2012).

Respondents who gained training about walking tractor were seventeen and more times (AOR
=17.223, 95% CI :( 1.725-171.928)), more likely and have more interests to adopt walking
tractor than that of respondents who didn’t gain training. Different governmental and non-
governmental organizations who have responsible for mechanization gives training for farmers
before purchasing walking tractors and creates motivation for farmers to adopt walking tractor.
Unless if they didn’t get training they assume the operation of walking tractor is very difficult

and also didn’t have interest to adopt walking tractors.

Participants who use walking tractor through rental service had three and more times to adopt
walking tractor than those who didn't use walking tractor by renting at (AOR= 3.537, 95% CI:
(1.439-8.690)).The farmers who use walking tractor through rental service knows different
advantages of walking tractor and have high interests to adopt walking tractors but the farmers
who didn’t use walking tractor by renting were not knows advantages of walking tractor.
Mechanization professionals take home work from federal up to kebele levels on awareness

creation about walking tractors.

Participants who would afford the price of walking tractors were two and more times more
likely to adopt walking tractors than those who could not afford at (AOR =2.539, 95 %
ClI:(1.060-6.080)).The government works with different agricultural machinery importers to
reduce the cost of walking tractors by encouraging the importers to import walking tractors tax
free and the government controls importers to sale walking tractors by acceptable costs and

facilitate credit service for farmers.
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Participants who strongly agree on the reasonable cost of the two-wheel tractor were fourteen
and more times (AOR=14.857,(95% ClI: (2.122-104.034)) more likely to adopt walking tractor
than those who strongly disagree with the reasonable cost of the two-wheel tractor whereas
Participants who agree on the reasonable cost of the two-wheel tractor were nine and more
times (AOR=9.425, 95% CI:(3.659-24.276))more likely to adopt walking tractor than those
who strongly disagree. While other factors like sex, age, occupation, Farming experience,
Farming involvement soil type and topography were not significantly associated with the
adoption of walking tractor and this result was in line with the previous study conducted by
Baudron et al. (2015).

One of the influential factor for adoption of walking tractor to farmers was cost of walking
tractor. In the targeted districts most of the respondents said that the cost was expensive. The
respondents that said the cost was cheap, affordable, expensive and very expensive with the
percent’s 6.635%, 17.3%, 25.36% and 50.713% respectively (figure 4-8). This result indicates
that minimize walking tractor cost leads to changing the traditional farming system to
mechanization and appreciate small scale farmers to use farming technology. By sharing
experience from other countries like Bangladesh (Baudron etal, 2015), one way of reducing

the cost of walking tractor was the government import the walking tractors tax free.

cost of walking tractors response by respondent
farmers

50.0%-1

50.0%

40.0%

30.0%1

Percent

20.0%

10.0%

0%

Very expensive  Expensive Affordable Cheap

Figure 4-8: cost of walking tractors expressed by respondent farmers
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To develop mechanization technology, the question was that in what way could increase
affordability of the machineries The response of the respondents were shown in the figure 4.9
below stated that 32.8% purchased by group, 58.21% purchased by credit and the rest 8.974%
purchased by a combination of both to afford the cost of walking tractors.

ways of affordablity of walking tractor

60.0%"

50.0%"

40.0%"

30.0%"

Percent

20.0%

10.0%"

Purchased by  Purchased by Both
group credit

Figure 4-9: ways of affordability of cost of walking tractors

Additionally unavailability of maintenance and spare part also create high impacts on adoption
of walking tractors, the frequency table (table 4.10) prepares based on response of walking
tractor users because it was directly related to users and all users’ response indicates there was
no maintenance and spare part service around their area. some respondent farmers who have
large number of land size that afford cost of walking tractors have high interests to adopt
walking tractors but they claimed on absence of spare part and maintenance service around the
area. Some respondents also have high interests to adopt walking tractors but they states there
was no supplier of walking tractor in the targeted area. Ministry of agriculture mechanization
directorate and different mechanization organizations take their responsibilities by working on
to solve different factors affecting adoption of walking tractors and create opportunity for
farmers to develop mechanization. Walking tractor importers also import spare parts of walking
tractors because some walking tractor users states that they didn’t get spare parts of walking

tractors in the market.
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Generally during focus group discussion the respondents stated that the main causes for

adoption of walking tractor in all three targeted districts includes;

Lack of awareness creation about walking tractor

Lack of proper maintenance and supply of spare part

v
v
v Lack of proper skill and knowledge of machinery
v Lack of commitment on agricultural sectors

v

Cost of walking tractor
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5 CONCLUSION AND RECOMMENDATION

5.1 Conclusions

This research work presents adoption and effectiveness of walking tractors in Amhara region
with six targeted districts such as Machakel, Basoliben, Guzamen, Awabel, Libo kemkem and
Bure.in this districts walking tractor gives different purposes for farmers and create good
instigation on farmers to use different agricultural machineries. In this finding, plowing one
hectare of land with walking tractor needs an average of two and half days as compared to
plowing with animal which takes an average of seven days this means that walking tractor
reduce an average of five days of plowing time While, threshing one quintal of crop with
thresher reduced average of 7.23hrs as compared to threshing with animal and human labor. In
addition to the execution of their farming activities rental service with a single walking tractor

generates an average profit of 40,532.923 birr per year.

The walking tractor users who got training decrease an average of 0.46 days plowing time as
compared to farmers who did not get training about walking tractor. Whereas, 0.4 days of
thresher time were decrease users who got training as compared to who did not get training.
During threshing time the users who got training use 2 laborers while users who did not got
training use 3 laborers to thresh one hectare of crop. The walking tractor users also gave rental
service, the users who got training give averagely for 78 farmers in one season which is higher

than users who did not got training give averagely for 54 farmers.

There was a significant association between effectiveness with different variables such as
training, soil condition, topography and difficulty due to failure of parts of walking tractor.
Among different types of soil in the study area, red soil type decrease an average of 0.28 days
and 0.48 days plowing time as compared to sandy and black soil type respectively. The mean
significant difference were between red soil and sand soil type; red soil type and black soil type
While, in among different topography plain area decrease an average of 0.28 days and 0.48

days plowing time as compared to hilly and dipping topography.

Factors such as limited training, absence of spare part and maintenance can affect adoption and
effectiveness of walking tractor. Respondents who got training about walking tractor were
twelve and more times, more likely to adopt walking tractor as well as effectively use the

walking tractor than that of as compared to respondents who didn’t gain training so that
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facilitating training access to the farmers play an important role in familiarize and effectively
utilize the technologies. Availability of spar part and maintenance service nearby the districts
will increase the adoption and effectiveness of the walking tractor. Other factors such as
education level, land size, and cost of walking tractor hinder adoption process. Participants
who had adult education as well as primary and above education levels were better chance to
adopt Walking tractor than illiterates. This implies that educate illiterates will support farmers
for adoption of walking tractors. Participants who have land size of greater than two hectares
were seven and more times more likely to adopt walking tractor than those who have less than

one hectare of land.

5.2 Recommendations

Based on the above conclusion and limitation of this study the following recommendations are
forwarded:-

v’ Preparing training about walking tractor to the users with a period of interval of time.

v’ Facilitating spare part and maintenance service to the users near the area to increase the
functional period of walking tractors.

v In addition to walking tractor the importers should import spare parts to give access to
the users.

v’ Different walking tractor importers open their outdoor services to district level, prepare
promotion on walking tractor for farmers and give repair and maintenance service. So
farmers can buy in cash or installment and effectively use walking tractor.

v Walking tractor importers import walking tractors with testing and quality certification
of agricultural machinery that will help to build farmers confidence and enhance usage
of walking tractor.

v" Agricultural machinery marketing companies, banks and other financial institutions
provide collateral free credit to farmers.it is necessary for the growth of agricultural
mechanization and to increase users of walking tractor in the country.

v" Accessibility of farm roads and off road important for mechanized farms, this is also
important for effectiveness of walking tractors.

v Providing mechanization professionals in each districts.

v' The agricultural offices in each districts should establish a real walking tractor

management systems:
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v Performance evaluation should be done on walking tractors found in Bure district either
distribute to the farmers or replace by other walking tractors.
The following recommendations are suggested for future work:
v" Further study should be done on performance evaluation of walking tractor based on
different type of soil.
v" Further study should be done on design modification of threshers with in the targeted

areas.
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Annexes
Annex 1. English version Questioner for users

Identification

Name of district/District:

Sex of respondent, 0. Female 1. Male
Age of respondent
Education status of respondent:

0. lliterate 1. Adult education

2. Primary School 3.

Secondary school 4. Diploma 5. Degree

Occupation of respondents 0. Farmer 1. Merchant 2. Others
Farming experience (Years): 0.<10years  1.10-20years 2.>= 20years
Farming involvement: 0. Noinvolvement 1. Parttime  2: Full time,
What is your family size?

Is there access to education for your family? 0. No 1. Yes

What is your land size in hectare?

What type of crop are produced on your land?

0. For food
0. No

For what purpose producing crop?

Are there market access for your product?

o g~ w b E

1. Yes

7. Have you ever heard about 2 wheel tractor 0. No 1. Yes

practice? 0. No

8. If your answer for question 7 is yes from where do you heard?

0. From colleague 1. From extension workers ..

governments 4. From different projects

1. For market
1. Yes

If there are agricultural machineries around your area, do you want to them for your farming

.. 2. From mass media

How much time to carry out one hectare of land plowing with animals? (Hours)

2. Both

3. From

9. What key operation normally carried out with the walking tractor?

10. Is there any farmer in your village using walking tractor?

11. Do you have Walking tractor? 0. No 1. Yes

0. No

1. Yes

12. If your answer is Yes for Q 11, how many walking tractor do you have?

13. If your answer is No for Q 11, why not you purchase?

14. How do you get your tractor? 0. Own purchased ...1. Donated 2. Both

15. If you get walking tractor by donation, who donates?
0. MoA 2.CIMMYT 3.GIZ 4.SG

16. Is the price of walking tractor affordable for you? 0. No 1. Yes
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17.

18.
19.
20.

21.
22.

23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.

40.
41.
42.
43.

44

If your answer is no for Q 16, in what way the cost will be affordable?
0. Purchased by group 1. Purchased by credit 2. Both
How much is the capacity of your walking tractor/s in hp?
Who operate the walking tractor? 0. Yourself 1.operator
If implements for 2-wheel like drills, tiller and zero till drills and cart available, would you
buy? 0.No 1.Yes
If you have not walking tractor, could you use by rent? 0. No 1. Yes
Is the cost you paid for rent of walking tractor for different purposes reasonable? 0. No
1. Yes
Would you list different purposes that you use by walking tractor?
How much time to carry out one hectare of land plowing with walking tractor? (Hours)
How much time to carry out one quintal of crop with laborers in hour?
How much time to carry out threshing one quintal of crop with thresher in hour?
How many laborers required to thresh one quintal of crop with labor and animal in a day?
How many laborers required to thresh one quintal of crop with thresher in a day?
Do you use your walking tractor for rent? 0. No 1. Yes
How many farmers used your walking tractor for rent?
How much money do you ask for your tractor for harvesting a hectare of crop?
How much money do you ask for your tractor for threshing a hectare of crop?
How much money do you ask for your tractor for transport a hectare of crop?

Is walking tractor rent for different purposes profitable? 0. No 1. Yes
Do you get training related to walking tractor? 0. No 1. Yes
If your answer for Q 35, is yes from where you get training?

0. Dealers 1. Extension workers 2. Projects 3. All

Do ever the operation delayed due to non-availability of the machinery0. No 1. Yes
What problem you have to face in the hilly areas as compared to plain areas?

Describe the level of difficulty when using walking tractors?

0. No difficulty 1. Low difficulty 2.Medium difficulty ........ 3. High difficulty
What is the frequent problem you faced when using the walking tractor?

How do you control the problem you faced?

Machinery repair facility availability in the village? 0. No 1.Yes

If your answer for Q 42, is no then how far you have to go for machinery repair (km)

Machinery spare part facility availability in the village? 0. No 1.Yes
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45. 1If your answer for Q44, is no then how far you have to go for machinery spare part (km)
46. How do you transport the implement of walking tractor from your home to working place
or from field to field?
47. Do you prefer walking tractor as compared to your previous trend?  0.No 1. Yes
48. The cost of walking tractor is reasonable
0. Strongly disagree 1. Disagree 2. Agree 3. Strongly agree
49. Walking tractor can be used under different soil condition

0. Strongly disagree 1.Disagree 2. Agree 3.Strongly agree
50. Walking tractor can be used under different topography
0. Strongly disagree 1. Disagree 2. Agree 3. Strongly agree
51. The operation of walking tractor is simple 0. Strongly disagree 1.
Disagree 2. Agree 3. Strongly agree

52. The dealer gives advice and training regarding usage of walking tractor
0. Strongly disagree 1. Disagree 2. Agree 3. Strongly agree
53. The dealer gives maintenance service nearby your area
0. Strongly disagree 1. Disagree 2. Agree 3. Strongly agree
54. | can maintain the tractor myself
0. Strongly disagree 1. Disagree 2. Agree 3.Strongly agree
55. Using walking tractor is profitable
0. Strongly disagree 1. Disagree 2. Agree 3. Strongly agree
56. | recommend others to purchase walking tractor
0. Strongly disagree 1. Disagree 2. Agree 3. Strongly agree
57. Walking tractor needs operator seat
0. Strongly disagree 1. Disagree 2. Agree 3. Strongly agree
58. How much time to carry out one hectare of land plowing with walking tractor in red soil?
(hours)
59. How much time to carry out one hectare of land plowing with walking tractor in sand soil?
(hours)
60. How much time to carry out one hectare of land plowing with walking tractor in black soil?
(hours)
61. How much time to carry out one hectare of land plowing with walking tractor in plain

area? (hours)
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62. How much time to carry out one hectare of land plowing with walking tractor in hilly area?
(hours)
63. How much time to carry out one hectare of land plowing with walking tractor in hilly area?

(hours)
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Annex 2. Amharic version Questioner for users

NFEARTE: P FmfPem, 1000 NP AT A-DVHAP avlBPT

ao(\ ¢ RPC

PN wl5

2 0. & 1. 078
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11. A?PeE €PC 10 ooAONLP A2 WP O7-F QA v-aF 177 AFe-nHC hAPT?
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22. A0A v-A-T 177 THé-nC -2 P09 AT NG A0, Yo Ao PIPTA?
0. AA9°79° 1. ho

23. N9A v-at 177 FentC Po2.0417 0é- M.nPO-ATY?

24. K18 tndC PACH oot N0A VAT 177 T4 FC A0 07T AT
L4 NPT N7

25. QA v-AF 177 G WAL Phe-SJA? 0. hdhe-L9° 1. Ao
26. QA VAT 177 T&RTCPT 0T RCORRCT LNELPIA?

27. QA Ut 177 FEnEC MNP TCET PREAIAN? 0. APRCI 1. ho
28. K7L YNJC ool AL LA ANA AN 07 AC LANGAA?

29. K7L YNJC ovil AL LA ONA Aove-P T+ 7T ANC LONEAN?

30. A7 YnJC avdl AL PA ONA A“T3FN 0P AC PONGAA?

31. qav-a-t 177 FéntCr Otaovpi’t AAMG AV to- Po-FA?
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32.

33.

34.

35.

36.

37.
38,
39.
40.
41,
42,

43.

44.

45.

46.

47.
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48. QAV-AT 177 FéAEC AT AAAM P Poo- 9PNCET AAMS LATNA?
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51.
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53.

54.
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Annex 3. Questioner for woreta agricultural research center

1. What is your main focus area in agricultural mechanization??
. Do you have any program to introduce agricultural mechanization to small scale farmers?
. What are the tasks which are performed on your center?

B WD

. Is there any opportunities for the farmers facilitated by your center to use different farm
machineries?

. How did you see the attitude of farmers toward mechanization?

. How do you see status of mechanization in Amhara region?

. How do you encourage farmers to use farm machinery?

. Do you have any program to test, verify and modify machineries and implements imported?

© 00 ~N o O

. Is there any feedback you gathered from farmers, suppliers and agricultural Burea? If your
answer is yes from which area?

10. Do you give training for walking tractor users?

11. Is there any study conducted in your center in relation to walking tractor? If your answer is

yes would you please indicate the major findings of the study?

12. Do you think the type of soil in Amhara region have direct impact on walking tractor?

13. Have you gathered problems from walking tractor users? If your answer is yes list the

problems?

16. How to support farmers who have a walking tractor?
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Annex 4. Questioner for targeted districts agricultural bureau

w

© © N o 0 M

10.

11.
12.

What types of soil widely exist in your district?

What are the major crops grown in your district?

Is there any opportunities for the farmers to use different farm machineries in your
district?

How did you see the attitude of farmers toward mechanization?

How do you see status of mechanization in your district?

How do you encourage farmers to use farm machinery?

How do you encourage farmers who have walking tractor?

How many walking tractors are there in your district?

How do you see interests of farmers for walking tractor?

Avre the farmers are productive of using the walking tractor as compared with traditional
farming system?

Do you think the type of soil in your district have direct impact on walking tractor?
Have you gathered problems from walking tractor users? If your answer is yes list the

problems?

55



Annex 5. Questioner for walking tractor importers

1. What are total number of walking tractors imported by your company?

2. What are different brand or model of walking tractor you imported?

3. Which model of walking tractor you imported got the best sale?

4. Would you please mention the cost of all walking tractors you imported based on their model
and horse power?

5. Have you give manual for the users?

6. Have you give training for farmers on walking tractors?

7. Do you have service center for your customer nearby the farm area?

8. What are the total number of walking tractors distributed to farmers?

9. What kinds of implements do you give with the tractors to the farmers?

10. How to distribute walking tractors for the farmers?

11. Do you know how many tractors are currently with end user or farmers?

12. If your answer is yes for question 11 would you please estimate the number?

13. Have you gathered problems from walking tractor users?

14. If your answer for question 14 is yes, please list down the problem?

15. From which regions and zones you received many problems?

16. Which model of walking tractor got more complain?
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Annex 6. Questioner for Sasakawa Global

1. What is your main focus area in agricultural mechanization?

2. Do you have any program to introduce agricultural mechanization to small scale farmers?

3. Do you have soil classifications of the country?

4. What are the total number of walking tractor distributed by your own organization and in

which area? _

5. What are the type or mode of walking tractor you distributed?

6. Would you please mention the cost of walking tractor based on their model and horse power?

7. What kind of implements do you give with walking tractors to the farmers?

8. How to distribute walking tractor and list the criteria’s you need during distribution?

9. Do you know how many walking tractors are currently with end users or farmers?

10. Have you give training for farmers on walking tractor?

11. Have you gathered feedback or problems from walking tractor users?
If your answer is yes please list down the problem and from which region and zone and
from which model you received many complain?

12. Do you have any document (journal, books, reviews and videos) on walking tractor?

13. Is there any study conducted in your center in relation to walking tractor? If your answer

is yes would you please indicate the major findings of the study?
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Annex 7. Questioner for CIMMYT

1. What is your main focus area in agricultural mechanization?

2. Do you have any program to introduce agricultural mechanization to small scale farmers?

3. Do you have soil classifications of the country?

4. What are the total number of walking tractor imported by your own organization?

5. What are the type or mode of walking tractor you imported?

6. Would you please mention the cost of walking tractor based on their model and horse Power?

7. Which model of walking tractor you imported got the best sale?

8. What are the total number of walking tractors you distribute to farmers?

9. What kind of implements do you give with walking tractors to the farmers?

10. How to distribute walking tractor and list the criteria’s you need during distribution?

11. Do you know how many walking tractors are currently with end users or farmers?

12. Have you give training for farmers on walking tractor?

14. Have you gathered feedback or problems from walking tractor users?

15. If your answer is yes please list down the problem and from which region and zone and
from which model you received many complain?

16. Do you have any document (journal, books, reviews and videos) on walking tractor?

17. Is there any study conducted in your center in relation to walking tractor? If your answer is

yes would you please indicate the major findings of the study?
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Annex 8. Questioner for MoA

1. What is the level of experience of Ethiopia on agricultural mechanization?

2. What are your present and future plan about agricultural mechanization in Ethiopia?

3. Does your sector support the development of agricultural mechanization? If your answer is
yes how to support?
Do you have any document on soil classification of the country?

What are the total number of walking tractor imported and distributed by your sector?

What kind of implements do you distribute with walking tractors to the farmers?

4.

5.

6. What are the total number of walking tractors you distribute to farmers?

7.

8. How to distribute walking tractor and list the criteria’s you need during distribution?
9.

Do you know how many walking tractors are currently farmers?

10. Have you give training for farmers on walking tractor?
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Annex 9. Income and expense cost from rental services
District |Walki |Harveste | Total Threshin | Total birr | Total farmers | Total birr | Cost Profit
ng dland in |Birr for |gcropin |from use walking | from
tractor [ha harvestin |quintal  |threshing |tractor for harvesting
users g threshing and |and
harvesting threshing
1. 1.75 2000 150 111600 87 113600 33384 80216
2. 0.75 1050 132 102400 78 103450 27015 |76435
3 0.75 1100 180 135200 87 136300 35385 [10091
5
4, - - 108 92350 77 92350 20185 |72165
5. - - 63 53400 31 53400 33000 [20400
Machak [g 1. - 85 90000 60 90000 30000 |60000
el 7. - - 38 30000 62 30000 9800  |20200
8. - - 72 93400 76 93400 14500 |78900
9. 2 2500 162 122000 82 124500 38500 [86000
10. 1.25 1800 71 95600 68 97400 18800 |78600
11. 1.75 2100 42 43300 32 45400 12200 33200
12. - - 105 100800 88 100800 23600 |77200
E:Solib 13. |- - 135 111320 |79 111320  |13650 |97670
Guzam |14. 1 1000 115 103400 65 104400 22750 |81650
en 15. - - 61 65000 45 65000 10870 54130
Awabel | 16. 15 2100 41 43200 51 45300 9125 |36175
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Annex 10. SPSS analysis out put

Univarable binary logistic regression analysis (crude odds ratio)
Variables in the Equation

95% C.1.for EXP(B)
B S.E. Wald | df Sig. | Exp(B)

Lower Upper
Education 80.945 |2 .000
Education(1) 847 312 7.381 |1 007 |2.332 1.266 4.295
Education(2) 4.427 494 80.415 |1 .000 83.684 [31.800 220.225
Constant -2.249 241 86.889 |1 .000 106
Landsize 23.828 |2 .000
Landsize(1) 1.998 484 17.041 (1 .000 |7.375 2.856 19.044
Landsize(2) 2.434 499 23.771 [1 .000 |11.409 4.288 30.356
Constant -2.955 459 141496 |1 |000 |052
Usebyrent 1.740 252 47.767 |1 .000 5.695 3.477 0.326
Constant -2.034 201 102.414 (1 .000 131
Training 3.424 157 20.437 |1 .000 [30.678 [6.954 135.345
Constant -1.283 121 112.224 (1 .000 277
Reasonable 132.454 13 .000
Reasonable(1) 377 432 761 1 383 1.458 625 3.401
Reasonable(2) 3.694 .384 02.420 |1 .000 }40.195 |18.929 85.355
Reasonable(3)  |5.214 184 44212 |1 .000 |183.857 [39.535 855.021
Constant -2.649 277 91768 [ 000  [071
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Multivarable binary logistic regression analysis (Adjusted odds ratio)
Variables in the Equation

95% C.1.for
B S.E. | Wald df Sig. | Exp(B) EXP(B)
Lower | Upper
Reasonable 41.862 3 .000
Reasonable(1) -.719 579 1.540 1 215 487 157 1.517
Reasonable(2) 2.243 483 | 21.598 1 .000| 9.425| 3.659| 24.276
Reasonable(3) 2698| .993| 7.385 1| .007| 14857 2122 104'02
Training 2846| 1.174| 5878 1| .015| 17.223| 1.725 171'95
Usebyrent 1.263 459 7.585 1 .006| 3.537| 1.439| 8.690
Affordable 932 446| 4.373 1 .037| 2.539| 1.060| 6.080
Landsize 5.632 2 .060
Landsize(1) 1.279 J75| 2727 1 099 3.595 787 16.411
Landsize(2) 1.861 .811| 5.263 1 .022| 6.430| 1.311| 31.528
Education 28.710 2 .000
tEducation(1) .830 422 3.860 1 049 2.292| 1.002| 5.245
Education(2) 3.745| 699| 28.683 1| .000| 42.303| 10.744 166'52
Constant -5.170 .820| 39.731 1 .000 .006
a. Variable(s) entered on step 1: catreasonable, cattraining, catusebyrent, cataffordable,
catlandsize, catEducation.
Hosmer and Lemeshow Test
Step | Chi-square df Sig.
1 3.316 8 913
Average income and expense
Descriptive Statistics
Minimu | Maximu Std.
N m m Mean Deviation

Statistic | Statistic | Statistic | Statistic | Std. Error Statistic

total income from

) 26 .0| 136300.0( 54100.769| 9763.8559| 49786.0918
rental service
total cost 26 .0 38500.0(13567.846| 2619.3581| 13356.1581
Valid N (listwise) 26
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