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EXECUTIVE SUMMARY
Key Stakeholders in Agriculture from West, East and Southern African Countries came together in Addis
Ababa, Ethiopia from 23-24 October 2018 for the two days’ event focusing on a Regional Synthesis &
Research Dialogue on Appropriate Mechanization in Sub-Saharan Africa. Around 45 participants
representing national and international institutes, government, Non-government organizations and donors
attended this important meeting. The meeting was held at premises of the International livestock research
institute (ILRI).
The main objectives of the two days’ workshop were to bring together various stakeholders from subSaharan countries working around Agricultural Mechanization to exchange and share knowledge and to
define the broader scope for research around appropriate mechanization.
The program consisted of presentations, Talk show and poster sessions on agricultural mechanization and
its role in sustainable intensification in Africa. The presentations included the new Sustainable Agricultural
Mechanization framework for Africa from FAO, Experience of CIMMYT and its partners with the multiple
dimensions of appropriate mechanization in Eastern and Southern Africa and Profitability analysis to identify
appropriate mechanization technology level from smallholders and service providers perspectives from GIZ.
The poster sessions took major portion of the workshop where poster owners presented their countries
experience on appropriate mechanization in the context of sustainable intensification and climate-smart
agriculture, appropriate mechanization and social inclusiveness and models to scale out appropriate
mechanization through commercialization.
Between the presentations and the poster sessions there were feedback as well as question and answer
sessions where participants reflected on the lessons and shared experiences throughout the workshop days.
Among the many issues raised during the discussions, the importance of embracing the the private sector
in African Agriculture to move upward and get commercialized and the significant role of women, the youth
and service providers were put forward as significant to see broad-based impacts from mechanizations on
the African Agriculture.
Policy implications in smallholder agricultural mechanization were also discussed with a focus on the
importance of policies, rules and regulations that affect agricultural mechanization and some of the
potential policy areas contributing to the expansion of smallholder mechanization.
Generally, the workshop put forward the the need to advocate agricultural mechanization in the continent,
promoting the identified opportunities to donors and government and the importance of coordination by
both national and international research institutes.
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Information and Communication Technology

IFAD
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Sustainable Agricultural Mechanization
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OPENING REMARKS
Dr. Adugna Wakjira, representing Dr. Diriba
Geleti (Ethiopian institute of Agricultural
Research-EIAR) officially opened the two
days’ meeting. In his speech, he noted that
agricultural mechanization is very vital to
Ethiopia and the Federal government of
Ethiopia is highly supportive of it and
welcomes any support and initiations in this
regard. Though the country’s economy is
growing fast, he said, the agriculture sector
remains to be modernized. Smallholder
farmers use traditional farming tools which is
labor and time intensive. Thus, the federal
government of Ethiopia welcomes advises,
recommendations and is highly committed to
accommodate new and innovative ideas and invest resources. Dr. Adugna Wakjira, reaffirmed that, the
government welcome any research, discussion and dialogues around agricultural mechanization and
recognized the support that have been extended from FAO, CIMMYT and GIZ in this regard.

PRESENTATIONS
SUSTAINABLE AGRICULTRAL MECHANIZATION- A NEW
FRAMEWORK FOR AFRICA
Joseph Kienzle, presented the Sustainable
Agricultural Mechanization Framework for Africa
(SAMA) which was officially launched in October
2018. The framework was developed by FAO to
respond to the 2014 Malabo Declaration on
Accelerated
Agricultural
Growth
and
Transformation for shared Prosperity and
Improved Livelihoods and upon the Africa Union
members request and agreement in 2015 to have
a framework to address the issue of mechanization
in Africa. The framework has five chapters:
Mechanization and agricultural development,
Evolution of agricultural mechanization in Africa,
Key issues and constraints to sustainable
agricultural mechanization in Africa with examples
from Asia & Latin America, Elements of a
Framework for SAMA and Agenda for action:
implementation mechanism. According to
presenter, the framework will help inform policy
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makers and development partners in member states. It stresses the significance of mainstreaming
mechanization thus encouraging each country to develop their own based on their country’s context. He
further emphasized that Africa needs to make significant progress in mechanizing its agriculture along the
value chains and the need for a long-term plan for mechanization. Efforts need to be made to accelerate
mechanization which requires substantial long-term political and financial commitment through
investments, innovations and technology transfer. The Malabo Declaration and AU Agenda 2063 make this
a high priority in agricultural mechanization, he noted.

EXPERIENCE OF CIMMYT AND ITS PARTNERS WITH THE
MULTIPLE DIMENTIONS OF APPROPRIATE
MECHANIZATION IN EASTERN AND SOUTHER AFRICA
Frédéric Baudron, system Agronomist,
CIMMYT talked about the experience of
CIMMYT and its partners with the multiple
dimensions of appropriate mechanization
in eastern and southern Africa (ESA). His
presentation highlighted key areas that
triggered
discussion
around
the
contributions of mechanization to
intensification with minimum negative
consequences for the environment
(including climate), the contributions of
mechanization to social inclusion (the
poor, women, youth) and effective ways to
scale
mechanization
through
commercialization. He added that when
talking about intensification, equity is very
important to ensure the poor, women
headed household and the youth do
benefit from the agricultural mechanization because the equity issue will be directly affected by the cost of
the technology which determines who buys the technology. According to the presentation, appropriate
mechanization will create job opportunities for the youth and experience also tends to show that when
women start engaging less in farm operation, it will have a direct implication on their availability to have
more time with family and have positive effect on family nutrition. CIMMYT follows business model
approach to wider scale agricultural mechanization and to that end three important issues are considered:
promotion, knowledge and skill, coordination and creating linkages, noted Frédéric.
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PROFITABILITY ANALYSIS TO IDENTIFY APPROPRIATE
MECHANIZATION TECHNOLOGY LEVEL FROM
SMALLHOLDRES’ AND SERVICE PROVIDERS’ PERSPECTIVES
Svenja Kirsch from GIZ presented the sustainablity
dimensions of agricultural mechanization with a focus on the
aspect of profitablity that builds on a paper developed by
FAO in 2011. The presentation gave hint on how to do
feasibility studies be the economic aspect figuring out what
technology in a given context is feasible and should be
promoted and investment in, be it animal or power
technology.
She said that this includes the market price, the market size
,the potental demand and the potential movability of the
technology to various ecologies. The inputs and supply chain
is also very vital consdier which indicates not only the
avilablity of the technology but also the availablity of spare
parts as well as maintnance, technical training ,
infrustructure (like fuel availability and road to move the
technoliges) and also the availability of credit to purchase
the equipment and the cash flow over the year. The cost and
the profit related to the technology is also important to be considered.
According to Svenja, her presentation is based on the findings and approaches from the study on promotion
of agricultural mechanization done by GIZ project on a wheat production system in Arisi Zone , Ethiopia. In
this area the land is flat and suitable for large production and machine where the landholding with small
holder farmer is 1.5 hectars and the service providers machines are with 90-220 horse power and some
with less, 60-90 horse power. The study also conidered the yield data which is above 2 hectars.
The outcomes of the study showed that with regard to the small holder profitablity, the level of gross
margine does not increase a lot between animal, two wheel tractor or low technology levels. However, it
shows an increase in profitablity with the higher level of techology. It also showed that the use of seed is
low when using proper mechanical seeding than brodcasting which is 250 kg versue 210 kg per hectar
decreasing the variable cost. From service providers perspective, the more complex the machines are, the
more the cost . Howeverve, the cost of the machinary per hectar get down especially with the lower and
intermidate levels. The annual gross income is found to be the highest with the highest technologies
whereas the cash flow is the highest for the intermidate level of the machines because the cedit is much
lower .
As a conclusion, she noted that , considering the investment cost between the three technology levels , the
gross income levels from one mechanization to the other , the cash flow, the best technology from the
perspective of the service providers were the intermidate technology level. However, from the farmers
_______________________________________________________________________________________
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prespective the hgihest technology level would be the most prefered , the second hgihest is the second
pefered . But from the service providers perspectve, the second highest( the intermidate level technology)
is the most prefered and that is why it is the most applied one in the field . Despite this, some services
provideres who have money also go for the highest tehcnologies. Towards concluding her presentation,
Svenja said that , the findings may not apply to all countires but the two wheel tractors are found to be the
best techologies from smallholder farms perspective looking in to what is the potential for the cross margin
that comes out of it and what is the cpaicty of the cash flow both from farmers and service providers
perspective inorder to identify what technology level in a given context is economical , the most viable and
the most beneficial one from both sides : the serives providers and the farmers. Thus, before jumping into
the promotion it is good to step back and analyze the situation from sustianable economic dimensions.

SUMMARY OF THE QUESTION AND ANSWER SESSION
EXPERIENCE OF CIMMYT AND ITS PARTNERS WITH THE MULTIPLE DIMENTIONS OF APPROPRIATE
MECHANIZATION IN EASTERN AND SOUTHER AFRICA
QUESTIONS/COMMENTS
Where do the spare parts come from?

Are there training centers that CIMMYT is working
with already in existence?
Does CIMMYT share locally manufactured
equipment from one country to another?
What about promoting four-wheel tractors?

The issues of scaling out and up of the
technologies in Ethiopia

How does CIMMYT interface with users even in
providing loans etc.

ANSWERS
The spare parts particularly those of the two-wheel
tractors come from China. However, there are
efforts being made to locally manufacture those
spare parts and make them easily available for
users.
Yes, they do exist and CIMMYT doesn’t want to
create another structure and duplicate.
CIMMYT does not have the resources to do that but
it shares designs and would like to share more of
those designs through the knowledge platform.
CIMMYT does not want to give the impression that
it only works with two-wheel tractor. Because it
also does work with small four-wheel tractors for
instance in Zimbabwe.
CIMMYT has now reached up to 92 service
providers with different projects it leads. This is
small but it is a research organization and larger
scaling should be done with other partners. It is
partnering with the ministry of agriculture and
natural resources in Ethiopia and some of the
outputs for instance have been used in training and
as a source of model to be used. So, scaling is
happening but more coordination and funding is
required.
Yes, it provided support to those service providers
it worked with initially. However, it is a research
organization so it did that only for few to test the
technology and CIMMYT sees its role as collecting
the information/data and passing it on to other
actor which potentially supports the scaling like the
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policy makers, private sector and the development
partners.
PROFITABILITY ANALYSIS TO IDENTIFY APPROPRIATE MECHANIZATION TECHNOLOGY LEVEL FROM
SMALLHOLDRES’ AND SERVICE PROVIDERS’ PERSPECTIVES
QUESTIONS/COMMENTS
ANSWERS
Why did GIZ exclude the aspect of direct seeding
GIZ didn’t include it here because it is not practiced
and discussed on its profitability?
at all in the Arsi Zone, where the study on the
preferred options was conducted, but it is worth
working on it as it plays a big role on environmental
sustainability.
In relation to the additional benefits for the
farmers, the less time they need to spend working
on the farm means the more time they can spend
on other activities, including economic activities
that could increase their farm productivity,
household income, education, or additional
benefits.

Although this can’t be quantified, this has indirect
economic benefit.

Where do the price for the two-wheel tractor
comes from?

It is not much practiced there, so may not be sure
of that but the two-wheel tractors are practiced in
other parts of Ethiopia.
SUSTAINABLE AGRICULTRAL MECHANIZATION- A NEW FRAMEWORK FOR AFRICA
QUESTIONS/COMMENTS
ANSWER
How will this framework be operationalized
It is up to individual countries to get this framework
operationalized. The good thing is that the
framework was adopted by the Africa Union during
the heads of states meeting in October 2018.
Because of the not so good experience of
mechanization initiatives in the past, financial
institutions like International Fund for Agricultural
Development (IFAD), World Bank and the African
Development Bank (ADB) were a little reluctant to
commit in the beginning but now that the
framework is on the table, it provides the guideline
on how to go about investment proposals in each
country. It is now up to everyone to speak to the
Ministries of Agriculture and request this kind of
support. FAO is already in discussion with the
African Union on how to facilitate this and
operationalize it.
How are innovations addressed in the framework

Innovations are very important and are addressed
in the framework under number 5. It is an evolving
research topic and grow into a form of prototype to
small batch production and then to
commercialization. The trick is that it is crucial to
identify as there is no golden rule on how to do it.
FAO has given up supporting actual research
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Is there a code of conduct for good land use
practices?

because there are other institutions who do that.
FAO should not invent the wheel rather adopt best
practices and introduce to other counties where
applicable. So, adoption is very important and t is
not always necessary to start from the scratch.
Innovations should be supported since they are the
one that creates jobs and opportunities.
It is a very important topic and FAO has tried for
several decades to get a code of conduct for land
use. Now there is one on the use of pesticides and
there is one in the making on nutrition and the use
of fertilizer. But for land and soil use, it is a big
problem because to have a rule that says you are
not allowed to plough it longer, you will get no
country to sign that. So, the time is not yet there.
The discussion is there but we have not yet started
fixing it into a code of conduct because it is a very
controversial topic and more complex.
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HIGHLIGHTS FROM POSTER SESSIONS
In these series of poster sessions, participants split into groups to go around and get poster presentations
from various countries experience on appropriate mechanization in the context of sustainable
intensification and climate -smart agriculture, appropriate mechanization and social inclusiveness and
models to scale out appropriate mechanization through commercialization. A summary and reflection of
the sessions was done by assigned participants upon the completions of each poster session.

THEME 1: APPROPRIATE MECHANIZATION IN THE CONTEXT OF
SUSTIANABLE INTERSIFICATION AND CLIMATE -SMART AGRICULTURE
Summary / Feedback
➢ Public sector: The role and involvement of the public sector/ the government is mentioned as being
significant
➢ Capacity Building: Capacity building cut across all countries
➢ Private sector: there was a heavy discussion around the role of the private sector in terms of
investment
➢ Low focus on household level returns: there seems to be a low focus on returns particularly benefits
at the farm/ household levels

Gaps /areas for future research
➢ How are those institutions which we have been talking about (working with) are self-organized? Do
we have enough evidence how our stakeholders are self-organized? Do they have the capacity if we
pull out?
➢ We have heard a lot about the benefits of mechanization but we haven’t defined the timeline, what
are the immediate benefits, what are those benefits that will happen at a later stage. These are
important since they enable us to talk about spill overs and core benefits
➢ What do we need to do to have the government buy in beyond the pilot that we have been doing?
➢ Do we have current national statistics, can we really define who our farmers are, where do they
live, what their income is, how many need or demand mechanization? If we are asked by our
government, do we really have a good evidence to provide on all these aspects? What the amount
of spare land is that would guide the private investors where to put their money? For mechanization
interventions, where are the youth and how we can properly target them?
➢ What is the institutional ecology – if a private investor goes to a place, there are various institution
to contact before getting the services– how are these institutions interrelated, do we have statistics
on which institutions are available and which are not?
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Poster session from non-FACASI project interventions/countries: Ethiopia,
Rwanda, Malawi, and Nigeria
Summary /Feedback
Ethiopia
➢ The posters showed the on-farm demonstration in Arsi zone of the Oromia region where farmers
use big tractors. It presented the live seeding with machines as compared to farmers traditional
practices where it was shown to have a 23% yield increase.
➢ It was also shown that in both cases (the traditional and the machine) farmers use improved agro economic practices because farmers are working through cooperatives.
➢ There was a question on the type of business model to provide such expensive machineries to
service providers. These machines are not only very expensive but the season for seeding is also
very limited. There were comments to integrate with other farm implements to give more services.
➢ The life expectancy of the seeder was raised by participants to see the machine with its profitability.
➢ There was a question on the affordability of these machines.
➢ Since they are expensive can farmers pay to get the services and it was responded that the
objectives are to show the farmers and create awareness to use the services and after witnessing
the benefits, farmers will be willing to use the services.

Rwanda
➢ In the case of Rwanda, it was a government initiative to accelerate appropriate mechanization
through public-private-partnership.
➢ It is a government policy and strategy promoting agricultural mechanization and it is a subsidized
program. The government imports machines and make them available on a 50% subsidy and they
have a village farm center (center of excellence). Private people go to the center, take the machines
and give service to farmers and return the machines to the center afterwards.
➢ Participants pointed that there might be lots of challenges in sustaining the project. If the
government is doing this and does the maintenance of these machines what will be the involvement
of the private sector to take up later and go to the business. The role of the government and that
of the private sector need to be clearly delineated to ensure sustainability.
➢ Sustainability of this government village (center of excellence) was also questioned.
➢ These machines which the government is promoting are supposed to do only tillage which is a
challenge. So, if farmers are to adopt mechanization, the tillage machines should also be integrated
with other services.
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THEME 2: APPROPRIATE MECHANIZATION AND SOCIAL INCLUSIVENESS:
ETHIOPIA, KENYA AND ZIMBABWE
Summary /Feedback
Ethiopia
➢ Gender matters in farm power. The most outstanding discussion point was that before introducing
any new technology, its effect should be assessed or evaluated in terms of access and decisionmaking power of women. It is important to consider the gender dynamics. For example, introducing
threshing technology is supposed to ease the burden on women but it does not address control on
resources. Because in traditional threshing, women take time threshing, for example, thresh the
maize over a long period. But if threshing technology is introduced, one can easily thresh quite large
quantities within a short time. And the husband in most cases can take over the control and
probably sometimes sell the produce to the market. So, it is good to see the gender dynamics.
➢ Involvement of women in decision making while designing projects and purposely targeting women
in introducing technologies was also discussed in relation to this. For example, women groups try
to target female-headed households to increase the benefit of mechanization.
➢ It was also pointed out that it would be important to try to do promotion activities for the benefit
of a technology particularly focusing on females by involving more female farmers, for example, in
demonstration activities and encouraging women to be involved as services providers.

Kenya and Zimbabwe
➢ Youth and women participation is a global issue. It is a systemic issue which cannot be addressed
by mechanization alone. So, there is a need for an overall intervention – possibly throughout the
value chain to make ensure that women and youth participation are addressed.
➢ Consultations were conducted as part of these studies to understand which activities were more
labour intensive. In the discussion in Kenya, it came out that both women and men said that land
preparation was a primary labour-intensive activity. Although land preparation is a men’s operation,
the women said it should be mechanized because this will eventually benefit women. It came out
at the discussions that even if interventions won’t directly benefit women, the spill-offs would
eventually benefit them. Therefore, it was recommended to look at the bigger picture, at the full
circle.
➢ Mechanizing the whole value chain with a range of equipment will benefit women. If we look at
mechanization of crop production, processing will eventually create free time for women. So, the
process of mechanizing the whole value chain ends up addressing these issues of gender.
➢ Normally when an activity is mechanized, men tend to jump in. And somebody raised a point that
some women wouldn’t want to mechanize some activities. Because at the end of the day if men are
involved in mechanization, they will end up taking the produce to the market and women will lose
ownership of the crop. So, they would rather stick to it and do it manually so that they maintain
ownership.
➢ A question was raised for the Zimbabwe on the types of machineries preferred by women along the
value chain and if there not be a competition between women and the youth in the household when
a machinery is brought in. The response was that usually it is the husband who own it and the wife
will handle the business. The young people in the house will play the role of an operator. So, by
default there will be a division of labour in the house.
➢ There was also a question on how land ownership is inclusive in Zimbabwe. It was responded that
land ownership is usually with the men but the women can also apply for land ownership and again
if men own the land they give some pieces to the family – women and children (when married)
which gives an opportunity for the family to use the land as well.
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THEME 3: MODELS TO SCALE OUT APPROPRIATE MECHANIZATION
THROUGH COMMERCIALIZATION: ZIMBABWE, TANZANIA , KENYA AND
ETHIOPIA
Summaries /Feedbacks
Zimbabwe and Tanzania
➢ Awareness raising was done at farmers levels and primary demonstration of the technologies that
are found to be suitable to the different localities in terms of capacity sizes of the machines.
➢ Information sharing to the relevant stakeholders was important especially to financial institutions
so that they know the technology is a viable business case to start offering financial support to
potential service providers.
➢ Skill development is something important when the technology is not yet in the market. People
need to know the technical and the management skills.
➢ In both countries, it was found that in most cases one equipment is not economically viable and not
profitable. So, they were trying to figure out what sets of equipment services providers should
combine to be profitable because in most cases operations are seasonal and in some cases due to
climate variations some equipment were not used.
➢ In Tanzania, they compared different business models and the one that is really taking up is the
individual case where one individual owns the machine and provide the service provider as opposed
to group ownership or cooperatives or even manufactures offering the services. There have even
been cases where the manufacturers themselves are offering the services. There are several reasons
for this, one being that financial institutions prefer to deal with one individual than with a group or
a cooperative.
➢ Management skills of service providers was something mentioned in both countries as very
important. It is much better if the person has already some experience in running a business and
having a business entrepreneurial mindset to find solutions to really go for growing the business
rather than someone who has not ran any business before.
➢ In the case of Tanzania, there is one financial institution that is now offering leases and loans for
this equipment and information sharing that has been done through the project. Also in Tanzania,
there are a lot of manufacturers and metal inputs are also available which enable them reproduce
technologies within the country in the same quality and make spare parts available. In Zimbabwe,
it is difficult to import or locally manufacture such equipment.

Kenya and Ethiopia
Kenya
➢ There were questions on how they would address the narrow planting window of four weeks, how
they could generate enough income to keep the hub running. So, their approach is to ask farmers
to consolidate but also to work with asset companies that would lease equipment for that four
weeks period so that the company doesn’t need to pay for overheads over the remining 11 months.
➢ It was also asked if there any plans to expand to the region? The response was that they are talking
to entities in Tanzania and Rwanda but also within the country, they are talking to GIZ, Techno Serve
and SNV as a way of scaling out the hub in concept. They have plans to establish about 6 hubs in
Kenya to promote the concept.
➢ Clarification was asked on how farmers access services? the response was that Farmers in Kenya
are very much technology-oriented. They use laptops and their phones to ask for the services.
➢ Are you able to check the equipment? Equipment belongs to asset management companies – the
hub manages the equipment and they have put in place an ICT-based system which allows them to
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track where the equipment is to manage the hub, also building confidence with the asset
companies.
➢ Are you located where farmers are? Yes, and they are in the process of creating six hot spots around
the country where they can also manage these hubs.
➢ The Kenyan concept was a unique one with other companies involved in the process. The three
countries that are involved in the FACASI project are using the other conventional models where
the service providers are individuals offering services to their neighbours.
➢ The need for trust – farmers in Kenya have been asked to pay for the service before they receive
the service. The question was how do they know that the service offered is of a right quality to pay
for it beforehand? So, the argument was that they employ field marshals who go and inspect the
fields before the work is done and inspect the field after the work has been done to ensure that the
standards are met.

Ethiopia
➢ What is the role of partners? Essentially in Ethiopia, government undertakes the role of extension.
Institutions like for example CIMMYT are generating data which helps to make decisions. And
partners like GIZ are funders but also offer technical backstopping to projects.
➢ What is the payback period for these kits? This depends on the type of kit. One example, if it is in
the shelling business, it is possible to pay off a tractor and a sheller within a season which is a very
good business model. But it all depends on the kit used but also the management capabilities of the
service providers that are involved.
➢ What forms of financial support are available for service providers or potential service providers
who want to get into the business of sales provision? There is an effort to engage partners familiar
with the technology, and expose the potential funders to the technology and then sell the concept.
➢ Do you include family labour in your profit margin calculation? Yes
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HIGHLIGHTS FROM GROUPS DISCUSSION
The other important session of the learning event was the group discussions where participants split in to
three group to discuss on three key question in relation to African Agriculture Mechanization:
Question no. 1: African Mechanization Map still weak! What might be the roots/patterns of this and what
are the solutions?
Question no. 2: Ten years from now where do you see new opportunities (e.g. precision agriculture,
digitalization) or challenges (e.g. doubling of population) in mechanization?
Question no. 3: Do we need community of practice (CoP) for appropriate mechanization in Africa? If yes,
please suggest a suitable discussion platform for the community?

Outcomes of the group discussions
Question No 1: African Mechanization Map still weak! What might be the roots/patterns of this and what
are the solutions?
➢ Mechanization will not take place without significant government investment. So, there is a need
somehow, somewhere for some sort of smart subsidies- kick start subsidies that will phase out. For
example, land preparation: a lot of land is not suitable for mechanization and some even not
cleared, and no roads to be accessible by tractors. So, there should be some level of investment by
the public sector. It could be also different from subsidies but it could be financial instruments such
as tax exemption for the private sector to be able to import and kick start mechanization in the
country.
➢ A lot has been discussed about mechanizing cereals or cassava or staple crops that tend to be low
value. It was noted to start by mechanizing high value crops and livestock products and which could
go down to lower value crops in the future.
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➢ There is a need for profitable business models for manufacturers, importers and service providers
and look at models about reducing the production cost of maize for example (what is required to
mechanize and produce at a 100 US$ per ton?). We need to come up with all sorts of business
models for farmers and which can also be linked with insurance and credits for these farmers.
➢ Policy: more engagement is required with policy makers at high level around mechanization.
Demonstration is required on how mechanization to trickle down many agendas that are very
important for the government. There is also a need for alignment. It is not only the mechanization
policy or strategy that influences mechanization but it should align with energy policy, labour policy,
land policy, livestock policy, etc.
➢ In regard to labour an issue that was noted as a controversial point, is in relation to the fear of some
governments to invest in mechanization. A lot of governments talk about mechanization on the one
hand but, also in a way fear what will be happen with all the labour if displaced. So, keeping labour
on the land is also a strategy of many governments even if it is not talked about openly. Policies
should also be translated into actions. Good policies are not enough; policies should be
implemented. Key question in this regard includes, What policies are really implemented? What
instruments are there to make sure that they are translated into implementation?
➢ There is a need to talk about the issue of coordination. In many countries, there is poor
coordination. Coordination between research and the users, research, development partners and
NGO’s. A lot researches have been produced but are not translated into outcomes and impact. So,
this gap must be minimized. There is also a big gap between the private sector and the final user.
Very often, all these technologies are there in the capital city where spare parts are available but in
the rural areas people don’t even know about the available equipment. So, there is a need to bridge
this gap between the private sector for not going to the rural area for promoting the equipment.
FAO was mentioned as having good experience in coordinating this. There is still a need to lobby
and promote mechanization, and this is perhaps the role of international organizations like CIMMYT
and others.
➢ Regional integration was also mentioned as important. Particularly, the need for sharing knowledge
and experience of projects from one country to another which is currently lacking. Therefore, ways
should be devised to facilitate exchange which also will enable the private sector to have access for
regional markets in addition to the small markets they now have in-country.

Question no. 2: Ten years from now where do you see new opportunities (e.g. precision agriculture,
digitalization) or challenges (e.g. doubling of population) in mechanization?
Opportunities
➢ Crop establishment is a big opportunity for African farmers and will be a line of mechanization ten
years from now.
➢ Industrialization was an opportunity for mechanization because industrializing cross the value chain
will help to address labour shortage.
➢ ICT is a very interesting tool which will be useful in the next 10 years and would play a significant
role for agricultural mechanization.
➢ It has also been noted that agro-dealer distribution and manufacturing will also provide some
opportunities 10 years from now.
➢ Weed controls is considered as an opportunity as it will push mechanization to be innovative in new
control systems.
➢ Irrigation has also been identified as an opportunity for some dry areas of Africa.
➢ Diversification between crop production and livestock is an opportunity. For instance, in the case of
Maize it can be used as human feed as well as livestock feed after being processed.
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➢ Opportunity exists to have an African Mechanization Consortium (platform) specially to involve the
private sector
➢ Innovation on alternative power source is also seen as an opportunity due to the dynamics and
development of many African countries.
➢ Another opportunity is the use drones and remote sensing for application of fertilizer, pesticide etc.
in the coming 10 years.
Challenges
➢ Land fragmentation
➢ Policy change
➢ Marketing problems particularly in the event of over production.
➢ Urbanization
➢ Climate change
Question no. 3: Do we need community of practice (CoP) for appropriate mechanization in Africa? If yes,
please suggest a suitable discussion platform for the community?
➢ All groups said that mechanization is very important but there were discussions on whether it
should be appropriate mechanization or sustainable mechanization. Some of the groups agreed that
sustainability should be the one to be selected because it includes the social, economic and
environment aspects.
➢ There is a need for a community of practice which should in some way be a platform that could be
organized through e-mail groups or annual meetings or d-groups (discussion groups) to share the
vast experiences.
➢ It has also been raised that in Africa both French and English are widely used. Thus, the media should
use include these languages.
➢ Groups recommended that CIMMYT and the African Conservation Network as the possible hosting
institutions due to their experience with FACASI 1 and the good experience in networking the
conservation tillage.
➢ The African Union should also be part of the hosting arrangement because they have stated the
Malabo Declaration and it should drive mechanization. There is also a chance to use ASARECA and
CARDESA as an entry point.
➢ There was a suggestion that the platform could be called African Congress of Mechanization.
➢ It was highlighted that the forum should start from the national level, i.e., every African country
should have a national platform for mechanization probably hosted by the Ministry of Agriculture
and linking to the regional platform hosted by the African Union.
➢ To have /organize an Africa wide Machinery event at least once or twice a year was forwarded.
➢ There was also a point made on private sector membership if mechanization is to be promoted.
Thus, the private sectors are the main actors and should be members.
➢ The African Conservation Tillage experience should also be widely shared due to the immense job
they did.
➢ There was also a proposal to rethink about mechanization in general and there should be a way to
share the technologies across all countries.

_______________________________________________________________________________________
22
The International Maize and Wheat Improvement Center (CIMMYT)

Regional Synthesis and Research Dialogue on Appropriate Mechanization in Sub-Saharan Africa
Addis Ababa, Ethiopia, 23-24 October 2018
____________________________________________________________________________

POLICY IMPLICATIONS
Moti Jaleta, CIMMYT
Moti Jaleta from CIMMYT presented on policies in smallholder
agricultural mechanization. He discussed the importance of
policies, rules and regulations that affect agricultural
mechanization. Moti also mentioned some of the potential policy
areas affecting the expansion of smallholder mechanization.
The presentation was followed by group discussion on two issues:
➢
What
agricultural
mechanization-related
policies/strategies are available in most countries, but not fully
utilized
in
making
rural/agricultural
mechanization
happening/expanding to attain Theme 1 (SI and CSA), Theme 2
(social inclusion and employment) and Theme 3
(commercialization and business development)?
➢
What are the two-key policy-related changes that might be
needed to see agricultural mechanization in each country increases
by 10/20/30% and help to attain Theme 1 (SI and CSA), Theme 2
(social inclusion and employment) and Theme 3
(commercialization and business development)?

Summary of the discussions
What agricultural mechanization-related policies/strategies are available in most countries, but not fully
utilized in making rural/agricultural mechanization happening/expanding to attain Theme 1 (SI and CSA),
Theme 2 (social inclusion and employment) and Theme 3 (commercialization and business development)?

Ethiopia, Nigeria, Rwanda and Tanzania
➢ All these four countries include gender, small and medium enterprises as job creations in their
policy. But in general, the agricultural mechanization strategies are not supported by policies. For
example, in the case of Ethiopia, the general policy has a strategy which has been developed by the
Ministry of Agriculture and Agriculture Transformation Agency (ATA) in 2014. This strategy is not
supported by a specific mechanization policy of the country. Overall, the countries lack specific
mechanization policies but the strategies and the programs are included under the general
agricultural policies. Because of this they face implementation challenges which arise from the
proper allocation of resources for each program/initiative.
➢ Some of the mechanization policies of the governments are pro-mechanization that transform
agriculture to commercialization. However, there has been two things that have been conflicting in
agricultural mechanization: 1st employee opportunities (for providing employment opportunities
to youth groups); 2nd mechanization may not reduce the labour need for agriculture. This would
cause conflict of interest that mechanization not to happen at the expense of losing job
opportunities for the youths.
➢ In some areas, there may be lack of harmonization between different programs which hinder
mechanization.
➢ Sometimes it seems difficult to integrate social and economic aspects of sustainability. Meaning,
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➢

➢
➢

➢

➢

➢

addressing the social aspect may not necessary means economically sustainable or the other way
around which might be difficult to find a way that balances all aspects.
It was discussed that mechanization policies are not well worked out. For example, in Nigeria the
state government acquires tractors and other equipment to subsidize and give to service providers.
Basically, their major concern is equity. When they subsidize, they are concerned with someone
who contributes to the equity to acquire that equipment. There is no clear-cut strategy and
inclusiveness strategy is not what is implemented in most of the countries.
In the case of Burundi, government imports machine and distributes it to the people hoping that it
works and public-sector institutions to led but it never worked.
In Rwanda, there was a policy from 2010 called the Rwanda Mechanization Policy. It was
government-driven and was run by the private sector. The government gave 50% subsidy to those
who were importing agricultural machineries.
In Ethiopia, there is National Agricultural Mechanization Strategy from 2012. It is part of the
Agricultural policy. The idea was to reduce the number of oxen used in ploughing at least by 50%
and to generally promote agricultural mechanization.
In Tanzania, there is no specific mechanization policy. It is only part of the agricultural policy. The
government arranges for service providers to get loans from banks to buy mechanization
equipment. But no arrangement has been made for smallholder farmers to be able to afford
equipment that they can use. So, there was a gap there.
In Nigeria, there is also no mechanization policy directly. But there is an agricultural policy that
acknowledges that there is a need for mechanization to be scaled up. A few years ago, the
government set up agricultural equipment hiring enterprises. It was public sector driven but private
sector run where private sector individuals were given 50 to 5% subsidy to buy equipment. The
subsidy was paid by government. And they got loans subsidized at 10% per annum. The commercial
rate is about 33%. They bought these equipment, government was supposed to provide 50% subsidy
for the farmers who were going to utilize the equipment but then there was a change in government
and the new government did not agree with that program. So, it failed flat.

What do we need to do to encourage and grow commercialization by 10 to 20%?
➢ In Ethiopia, for instance, there were government arrangement for big mechanization providers to
get loans from banks but there was no arrangement made for small scale mechanization providers.
➢ In most African countries, mechanization equipment is imported. There should be a way to start
producing some of this equipment locally to increase the wider use of machines.
➢ There also should be subsidies because it is not good to hardly leave mechanization for market
forces. In most parts of Africa, there has been subsidies given in terms of farm inputs like fertilizers
so it is now time to think of subsidizing mechanization.
➢ In some cases, due to low quality equipment were dumped after they have been used for short
time. So, ensuring the quality of mechanization equipment is very key.
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Benin, Ethiopia, Kenya, Malawi, Nigeria, Rwanda, Tanzania and Zimbabwe
➢ Looking at the strength of opportunities, it was noted that many countries are developing the
mechanization policies and those that have been devised to cater to some of the emerging issues
like climate-smart agriculture and CASI.
➢ In Rwanda, it was noted that mechanization policy existed but implementation is yet to be realized.
➢ In Zimbabwe, the policy document is there but it is yet to work fully.
➢ In Ethiopia, the document is in draft form indicating that the government is looking forward to
having it completed so that it can be implemented.

What are the contents in those policy documents?
The policy documents have sub topics /chapters on irrigation, gravity power, taxation, post-harvest,
processing of farm outputs, training of agricultural engineers, capacity building on climate smart agriculture
and CASI, scaling (up and out) strategies, the issue of inclusiveness of all groups of people (women, men,
the youth, and the aged) and the fertilizer standard at use.
What strategies to be devised so that the policies can be enacted?
➢ In Tanzania, there is a case focusing on 4-wheel tractors, taxation free particularly on fully imported
equipment but not on spare parts.
➢ Training in the universities and for engineers is also seen as a strategy for the agricultural
mechanization
➢ Extension for promoting the various technologies was also noted as one of the strategies.
What are the two-key policy-related changes that might be needed to see agricultural mechanization in
each country increases by 10/20/30% and help to attain Theme 1 (SI and CSA), Theme 2 (social inclusion
and employment) and Theme 3 (commercialization and business development)?
In most African countries, agricultural machinery and equipment are imported. There is a need for Africa to
begin to produce some of the equipment locally because depending on importation is expensive and will
continue to get more expensive. So, if that doesn’t change over time, it will be difficult to increase usage of
mechanization in Africa. These should also be subsidy. In most parts of Africa, the subsidies have been given
in terms of farm inputs, fertilizers and seeds and it is time for Africa to begin to think of subsidizing
mechanization. In addition to the expense, dumping of equipment coming from China without proper
standardization has discouraged the adoption of mechanization. Considering the situation where a farmer
or a famers cooperative manages to buy an equipment but it breaks down after working only for 6 months,
calls for standardizing the quality of agricultural machines and equipment.
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TALK SHOW ON AVENUES TO SCALE LESSONS LEARNT IN
THE CONTINENT
Frédéric Baudron, system Agronomist from CIMMYT, facilitated a Talk show on avenues to scale lessons
learnt in the continent. The panelists were Dr. Mulugeta Mekuria (CIMMYT), Dr. Joseph Mutua (Agrimech
Africa), Dr. Pascal Kaumbutho (Agrimech Africa). They discussed on:
•
•
•
•
•
•

The importance of focusing on small mechanizations to be better and smarter besides the 15
meters planters and the need of paradise shift and mind sets
How do we make sure the New developed framework for mechanization will not be as one of those
(MDGS, SGDs) and will be implemented properly?
In terms of mechanization which countries can be said on the right path?
How much is Agricultural mechanization replicable, what recourse will it require
As many countries in Europe and America, the poor farmers are minorities So, in the case of
mechanizations, should we worry about focusing on fewer but stronger farmers than taking about
social inclusion?
How to make sure all the evidences reach out to policy makers?
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CONCLUSIONS AND THE WAY FORWARD
Rabe Yahaya, CIMMYT
Rabe from CIMMYT finally summarized the two days’ meeting
including the discussions, the main points of the various
presentations, the suggestions as well as the next step to be
considered.
He said that the various country specific presentations were good
ways to learn, share and exchange of experiences which were the
main objectives of the meeting. He added that there were
discussions on opportunities and challenges as well as on the root
causes for the weakness of Agricultural mechanization in Africa.
The need for a strong private sector involvement as well as
identified opportunities that could be taken up to donors and
policy makers including precision agriculture and digitization were
also discussed during the event. Another key area mentioned was,
Rabe said, to have a platform that brings various countries and
stakeholders together. Participants suggested to have a platform
to exchange learning and share knowledge between the different African countries and was suggested to
name it “African Agricultural Mechanization Congress” which might be also expanded to a global platform
reaching out to Latin America and Asia to strengthen the South-South cooperation in agricultural
mechanization research and business.
The profitability analysis of various business models has also been debated as very important but also
research to be more coordinated between national and international centers. All in all, it was heavily argued
that the involvement of the government will enable and is crucial for mechanization to take off across Africa
and the SAMA document which was presented somehow set up the framework to advocate Agricultural
mechanization across the continent.
As the next steps, Rabe mentioned that a report from the two days’, will be produced and shared, and all
the posters presented during the workshop will be available online, a policy brief will be prepared based on
the summary document and the new Agri-business training document collaborative developed by FAO and
CIMMYT and shared.
Finally, he thanked all participants and especially partners including FAO, MOA, EIAR, GIZ and the donor
ACIAR.
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OFFICAL CLOSING
Dr Adugna Wakjira, from the Ethiopian Institute of Agricultural Research-EIAR officially closed the two days’
workshop. In his final remarks, he recognized the very productive and valuable discussion made based on
the various countries experience presented through presentations and posters. He asked the organizers of
the event to have the summaries of the outcomes of this workshop to be communicated to the end users
like the government.
He reminded participants the significance of small mechanization in reducing poverty, malnutrition and in
saving millions of lives. For example, he noted, enabling farmers to use two-wheel tractors having various
farm implements will help them to produce more in a very short period. In the case of Ethiopia, he outlined
that there is a heavy demand coming from users including university graduated. To address that the
government is devising strategies. Thus, views and ideas from these kinds of learning events will add values
in this regard.
He also recognized the good jobs done by projects like SMILSA in terms of capacitating farmers and
researchers which should be done at a wider scale. The issue of the private sector involvement in Ethiopia
in terms of agricultural mechanization, he noted, has been very low indicating the low efforts done to
engage them. Thus, there is a need to inform the relevant body of such gaps and possible recommendations
coming from such workshop for appropriate actions.
In relation to promoting mechanization, Dr. Adugna said that all countries have been on the move and there
has been a demand from the African Union to put that in to practice. So, there needs to be strong
commitment to do that both at an individual and institutional levels. And if that is done, he argued, there
will defiantly be change. He reaffirmed that the most important issue is the commitment from all actors and
he supported his note by the Ethiopia expression which says, “If one cries from the bottom of his/her heart,
the tears will surely flow.”
Finally, he concluded his closing remarks by appreciating all involved in organizing, facilitating and
supporting this workshop including CIMMYT, FAO, GIZ, ACIAR and everyone for their active engagement
throughout the workshop days.
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ANNEX 1: AGENDA
Tuesday 23 October
08:30 Registration
09:00 Opening remarks (Dr. Adugna Wakijira, EIAR)
09:10 Introduction of the meeting agenda, objectives and participants
09:30 Sustainable Agricultural Mechanization – a new Framework for Africa (Joseph Kinsley, FAO) 09:
50 Experience of CIMMYT and its partners with the multiple dimensions of appropriate
mechanization in Eastern and Southern Africa (Frederic Baudron, CIMMYT)
10:10 Profitability analysis to identify appropriate mechanization technology level from
smallholders and service providers perspectives (Svenja Kirsch, GIZ)
10:30 Q&A for the three presentations from FAO, CIMMYT and GIZ
11:00 Coffee break
11:30 Poster session - Theme 1: Appropriate mechanization in the context of sustainable
intensification and climate-smart agriculture
12:30 Feedback from poster session
13:00 Lunch break
14:00 Poster session from non-project countries
15:00 Coffee break
15:30
16:30
17:00
18:00

Poster session from non-project countries CONTD
Feedback from poster session.
Close
Cocktail reception

Wednesday 24 October
08:30 Recap of day 1
08:40 Poster session - Theme 2: Appropriate mechanization and social inclusiveness
09:25 Feedback from poster session
10:00 Coffee break
10: 30 Poster sessions - Theme 3: Models to scale out appropriate mechanization through
commercialization
11:30 Feedback from poster session
12:00
13:00
14:00
14:30
15:30
16:00
16:30

Lunch break
Way forward (group discussion)
Policy implications (Moti Jaleta, CIMMYT)
Talk show on avenues to scale lessons learnt in the continent
Coffee Break
Next steps
Official closure (Dr. Adugna Wakijira , EIAR)
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ANNEX 2: LIST OF PARTICIPANTS
Country
Ethiopia

Kenya

No
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Discipline
Agronomy/Engineering
Gender/Social inclusion
Business modeling/Scaling
Director of Mechanization – MoANR
Project Manager
Communications and Publishing Officer
Graphics and Multimedia Communications Officer
Research Communication Specialist
Knowledge Sharing and Web Communications Officer
Agricultural Economist
Mechanization Expert (CIM Integrated Expert)
DFN
ISFM Director
Mechanization expert - Oromia Region
Mechanization Directorate Director - Tigray Region
Senior Advisor - Addis Ababa
Adviser
Adviser
EIAR DDG Representative
Agronomy/Engineering
Gender/Social inclusion
Business modeling/Scaling
Innovation Scientist
Regional Project Manager

Name
Eng. Bisrat Getnet
Eng. Friew Kelemu
Mr Ephrem Tadesse
Ato Tamiru Habte
Mrs. Rahel Assefa
Mrs Meron Mulatu
Mr. Apolo Habtamu
Mrs. Simret Yasabu
Mrs. Tsehay Gashaw
Dr. Moti Jaleta
Dr. Rabe Yahaya
Mr. Sisay Kassahun
Dr. Steffen Schulz
Mr. Endalu Hundessa
Mr. Tesfay Asgedom
Mr. Tesfay Halefom
Dr. Tatek Woldu
Svenja Kirsch
Dr. Adugna Wakijira
Dr. Joseph Mutua
Dr. Alfred Micheni
Dr. Pascal Kaumbutho
Dr. Michael Misiko
Leah Ndungu

Email
bisrat.get@gmail.com
friewkelemu@yahoo.com
e.tadesse@cgiar.org
tamiruhabte2@gmail.com
r.assefa@cgiar.org
m.mulatu@cgiar.org
a.habtamu@cgiar.org
s.yasabu@cgiar.org
t.gashaw@cgiar.org
m.jaleta@cgiar.org
R.Yahaya@cgiar.org
sisay@utviklingsfondet.no
steffen.schulz@giz.de
tesfay.haefom@giz.de
tesfay.haefom@giz.de
tesfay.haefom@giz.de
tatek.woldu@giz.de
svenja.kirsch@giz.de
lotechventures@yahoo.com
Alfred.Micheni@kalro.org
pascalgk@agrimechafrica.co.ke
m.misiko@cgiar.org
Leah.Ndungu@aciar.gov.au
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Country
Tanzania

Rwanda

Malawi
Zimbabwe

Nigeria

No
25
26
27
28
29

Discipline
Agronomy/Engineering
Gender/Social inclusion
Business modeling/Scaling
Agronomy/Engineering
Gender/Social inclusion

Name
Eng. Godfrey Mwinama
Dr. John Sariah
Mr Benesta Titus
Dr. Pascal Rushemuka
Leonidas Dusengemungu

30
31
32
33
34
35
36
37

Agronomy/Engineering
Gender/Social inclusion
Agronomy/Engineering
Gender/Social inclusion
Business modeling/Scaling
Project leader
Inclusive Business Models Advisor (GIAE
Consultant Trainer/Coach (Mechanization Service
providers in the GIAE project)
CEO, AT&S Limited - Provider of Mechanization
services to SHF and partner of GIAE
Green Innovations‘ Centres Project Manager
Technical Advisor and Coordinator Field of Action 1,
Technical Assistant
Programming and Foresight Director of the Minister of
Agriculture (DAPP / MAEP).
FAO
FAO
WUR

Mr Donald Siyeni
Mr Kenneth Chaula
Eng. Raymond Nazare
Mrs Sepo Marongwe
Mrs Dorcas Matangi
Dr. Frédéric Baudron
Mr.Emmanuel Monn
Mr. Julius Atorough

Email
gmwinama@gmail.com
jsariah@yahoo.com
titusbenesta@yahoo.com
rushem2014@gmail.com
leonidasdusengemungu@gmail.c
om
donglad2@yahoo.co.uk
kwchaula@gmail.com
rnazare2003@gmail.com
sepomubiana@gmail.com
d.matangi@cgiar.org
f.baudron@cgiar.org
Emmanuel.Monn@afci.de
julesatorough@gmail.com

Mr. Tyopev Iorwuese

tyopev1@gmail.com

Mr. Kay Grulich
Mr. Rufin Godjo
Mr. Benoît Marcel
Mr. Marius Aïna

kay.grulich@giz.de

Mr Josef Kienzle
Mr Joseph Mpagalile
Mr. Joao Nunes Vieira
da Silva

Josef.Kienzle@fao.org
Joseph.Mpagalile@fao.org
joao.silva@wur.nl

38
Benin

39
40
41
42

43
44
Netherland 45
Italy

benoit.houard@giz.de
asmarius@yahoo.fr
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