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SESSION 1

Emerging Models for Mechanization in Africa

1.1 - A World Bank Supported Centre of Excellence for Poultry Production (online presentation)
by Kokou Tona (Lomé University - Togo)

The presentation focuses on:

e Statistics-based assessments of Africa-wide tractor adoption status, including subnational variations

e Historical and international perspectives on tractor-use growth in Africa, informed by global experience
e Emerging hot spots of tractor-adoption growth across Africa

e Implications for evaluating emerging mechanization models on the continent

1.2 - Mechanization Growth Patterns at Subnational Levels in Africa: Evidence from Nationally Representative Multi-
Country Household Surveys

by Hiroyuki Takeshima (International Food Policy Research Institute, IFPRI)

Emerging models of agricultural mechanization in Africa are often framed around technologies, financing, and service
delivery. Yet understanding where and how mechanization is already expanding is equally important for identifying
models that can work at scale.i

This presentation draws on an effort to compile fragmented evidence on tractor ownership and use, including access
through rental and custom-hiring services. Sources include representative household surveys, agricultural censuses,
official statistics, and research studies at national and subnational levels. Advances in artificial intelligence can help
locate, extract, and harmonize these scattered data, addressing the lack of a centralized cross-country source on tractor-
use growth. Historical evidence shows diverse mechanization pathways, with countries experiencing different growth
rates and, in some cases, periods of rapid take-off.

Although most of Sub-Saharan Africa has not reached this stage, national averages can mask important changes,
including emerging hotspots of tractor use. Studying these hotspots can reveal how mechanization models respond to
local farming systems, market demand, infrastructure, and service access. The findings also suggest that an “emerging”
model need not be entirely new. Privately operated tractor rental or custom-hiring services may be conventional, but
understanding how they become commercially viable, accessible to farmers, and widely adopted remains important.

Combining cross-country evidence with detailed investigation of hotspots can help researchers, policymakers, and
development partners identify models gaining traction, understand the conditions supporting their expansion, and
develop locally appropriate strategies for inclusive and sustainable mechanization in Africa.

1.3 - Agricultural Mechanization from Machine to Farming System Design
by Teatske Bakker (CIRAD, UMR Innovation), Pauline Pugeaux (CIRAD, UR GECO)

Agricultural motorization improves labour productivity and ease farm work, but the levels in sub-Saharan Africa are low.
The challenge is to avoid past mistakes and support mechanization for diversified African farms.

This presentation highlights research results from the MecaWAT project (2023-2025), that focused on mechanization
of cropping operations in Cote d’Ivoire, Ghana and Benin.

First, the co-design of equipment and cropping systems allowed to propose equipment compatible with agroecological
principles and adapted to farmers ‘realities.

Second, approaches on work organization revealed how partial mechanization creates new labour bottlenecks.
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Third, research brought actors together for a long-term deployment, as equipment quickly falls into disuse without
services for access, use and maintenance.

1.4 - Setting Up and Maintaining a Mechanization Network In Africa
Nardi's approach to various contexts and the search for appropriate solutions
by Elisa Sassolini (Nardi Group - Italy)

Nardi's experience, built since 1895, shows that agricultural mechanization in Africa requires a differentiated approach
adapted to climate, soil, crops, infrastructure, technical expertise, and investment capacity. The choice of implements
should therefore start from an analysis of the end user and operating conditions.

Stakeholders range from small-scale farmers with low mechanization levels and tractors of about 50 HP to medium-
sized, large, and industrial farming enterprises operating 200-500+ HP tractors, as well as dealers, contractors,
ministries, NGOs, international institutions, and trading companies.

The Nardi’s approach combines context analysis, information from local stakeholders, field inspections, and extensive
practical experience. Standard implements may often be suitable; in other cases, customized solutions must be
developed requiring design, prototyping, testing, and adaptation. Key criteria are robustness, simple construction, low
maintenance required, spare-parts availability, and technical complexity suited to operators' skills.

Technical training, after-sales support, and local presence are essential. Field feedback supports product improvement
and adaptation, as shown by the Delfino plough developed and used in projects aimed at fighting desertification.

Increasing agricultural mechanization in Africa requires appropriate technologies, training, financial instruments, long-
term partnerships, and multiple stakeholders working within an integrated system.

Innovation does not necessarily mean larger or more sophisticated machines, but the solution best suited to the specific
context.
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SESSION 2

Precision Equipment for Conservation Agriculture

2.1 - Global Overview on Seeders, Planters, and Precision Technologies for Crop Establishment in Conservation
Agriculture

by Theodor Friedrich (Retired FAO Sustainable Mechanization Expert - Germany)

Conservation Agriculture is a sustainable and regenerative agricultural crop production system defined by three
interlinked principles — minimum soil disturbance, permanent soil cover and diversity. With this definition, which is also
quantified and underpinned by scientific research, the technologies that can be used for CA are clearly specified. For
seeding and planting they must place the seed and eventual amendments in the required depth and position in soil,
provide good soil contact and cover while altering the soil structure as little as possible ideally not exposing any soil to
the surface. For this the soil engaging parts of the seeders and planters need to penetrate through organic soil covers
of different characteristics and quantities. Also, other crop establishment operations such as fertilization and weed
management need to operate without soil disturbance and with soil cover. Technical options for the soil engaging tools
of seeders and planters, such as chisels or discs with their specific variations, advantages and disadvantages are
presented and discussed including options for small low-cost equipment up to large scale machinery. Precision
technologies for seeders and planters with specific utility in CA systems, for example for maintaining a constant depth
under varying soil conditions or facilitating exact operations to inter-seed a second crop into an already established one
in the interrow are presented. Besides seeders and planters also some options for fertilizer placement and for non-
chemical weed management without soil engagement, which are commercially available and find a market particularly
in CA and regenerative farming systems, are presented. Further, controlled traffic farming technologies with specific
focus on CA systems are presented.

2.2 - Adaptive Research for Market and Business Development for CA Adoption- Cases from East Africa and South Asia

by Rabe Yahaya (International Rice Research Institute, IRRI-ISARC), Suryakanta Khandai (IRRI-South Asia Regional Centre
- ISARC), Abrham Kassa (CIMMYT-Ethiopia), Bisrat Getnet Awoke (University of Hohenheim), Dereje Alemu (Ethiopian
Institute of Agricultural -. EIAR), Mubarek Mohamed (Ethiopian Institute of Agricultural Research, EIAR), Tatek Woldu
(GlZ-Ethiopia), Tesfay Halefom (GlZ-Ethiopia and Djibouti)

The Due to socio-economic context and barriers, smallholder farmers in Sub Saharan Africa cannot afford the capital
expense of specialized machinery, such as zero-tillage seeders, laser land levelers, or strip-till systems. Additionally,
resource trade-off, such as retaining crop residues for soil cover directly conflicts with using those same residues as
essential livestock feed, a critical survival resource for smallholders in mixed crop-livestock systems. Thus, diversified
and mix-farming plus service provision model with access to adapted CA machines are among promising solutions.
Adaptive research (AR) for market and business development for Conservation Agriculture (CA) adoption focuses on
moving beyond purely agronomic solutions to address the commercial, institutional, and socio-economic bottlenecks
that limit its long-term technological uptake.

While CA defined by minimal soil disturbance, permanent soil cover, and crop diversification offers documented climate
resilience and soil health benefits, autonomous adoption by smallholders across Africa and South Asia remains low.
With the engagement of German private manufacturing company jointly with GIZ-Ethiopia, we developed an
appropriate CA planter for Ethiopia and the Eastern-Africa region that addresses the local needs, soil conditions,
engineering knowledge capacity and commercialization. Similarly, in India we have developed jointly with JNKV-
University, and a private local manufacturing company a hill seeder for wet and dry direct seeded rice. T

The partnership process, results and the lessons learned will be presented. These are critical elements for developing
and strengthening the south-south and South-north-south collaborations aiming technological skills and knowledge
transfer while building and enhancing business ties and stimulating the acceleration of growth for direct seeders and
CA adoption. Hence, sustaining the CA adoption requires AR which accelerates scaling and commercialization of CA-
seeders. And yet CA, which is not just a farming practice, but a market-driven ecosystem reliant on rural
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entrepreneurship, viable machinery and supply chains, and accessible custom services, requires engagement from the
manufacturers to push-pull its local, regional and continental adoption.

Our study shows cases of how manufacturers engagement has enhanced development and commercialization of CA
seeders in Ethiopia and in India in partnership with national research centers, NGOs and development partners for
sustainable food production and security.

2.3 - Conservation Agriculture in North Africa: Adoption Pathways, Constraints, and Lessons from the Field
by Mohamed Jadloui (Mechanization team, FAQO)

Conservation Agriculture (CA) provides an important pathway for addressing soil degradation, water scarcity and
increasing climate variability across North Africa. However, despite growing experience and evidence of its potential
benefits, CA adoption remains relatively limited across the region. Moving from pilot initiatives and individual farmer
experiences towards wider adoption continues to face technological, economic, institutional and policy-related barriers.

Drawing on field experience in Tunisia, Morocco and Algeria, this contribution examines the pathways, constraints and
practical lessons associated with CA adoption in North Africa.

Tunisia provides an important example of CA implementation under semi-arid conditions, where water scarcity, soil
degradation and highly variable rainfall create strong incentives for improved soil and water management. Experiences
with direct seeding, crop-residue management and cereal-legume rotations demonstrate the potential of CA to improve
soil protection, water-use efficiency and production resilience. Farmer field demonstrations and training have also
highlighted the critical role of appropriate direct-seeding equipment in translating CA principles into practical field
operations.

Experiences from Morocco and Algeria further demonstrate the importance of adapting CA to different agro-ecological
and socio-economic conditions. In Morocco, direct seeding in rainfed cereal systems, together with improved grazing
and rotation practices, provides pathways to improve soil cover, infiltration and production stability. In Algeria,
approaches adapted to smallholder conditions, crop diversification and improved livestock management can contribute
to soil-moisture conservation and resilience to drought. These experiences reinforce the need for context-specific CA
strategies rather than a one-size-fits-all model.

A major challenge across North Africa is the limited enabling environment for sustained adoption. Farmers may face
difficulties accessing suitable machinery, finance, technical knowledge, extension and mechanization services. Gaps in
supportive policies, incentives, market linkages and institutional coordination can also limit the transition from
demonstration projects to broader and sustained adoption. Mechanization is particularly important: the availability of
affordable, locally adapted direct-seeding equipment, together with operator training, maintenance, repair services and
viable machinery-hire models, is essential for small and medium-scale farmers.

The experience across the three countries suggests that CA adoption should be understood as a systemic and gradual
pathway, rather than the introduction of a single technology. Scaling CA requires appropriate mechanization and
farmer capacity, supported by stronger linkages among farmers, research and extension services, machinery and
service providers, private-sector actors and public institutions. Creating a more enabling policy and service
environment will be critical to moving CA from isolated initiatives towards wider, economically viable and sustainable
adoption across North Africa.

2.4 - Conservation Agriculture: Advanced Tillage Equipment (provisional title)

by Paolo Zama (President ASSOMAO - Italy)

(unsent)
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SESSION 3
SPECIALIZED MECHANIZATION: Smart Irrigation and Water Management

3.1 - Integrated Water Management for Irrigation Efficiency and Water Conservation in Agriculture Systems
by Diego S. Intrigliolo Molina (Desertification Research Center (CIDE) (CSIC-UV-GVA)

Ensuring optimal water use efficiency and water conservation is a high priority in irrigated agricultural systems, which
face the challenge of sustaining high productivity while safeguarding available water resources. This presentation
summarizes recent scientific and technical advances in this field.

Crop responses to water stress have been extensively studied, and new remote sensing and in situ monitoring
technologies have recently been developed to enable robust assessment of plant water status and support precision
on-farm deficit irrigation scheduling. Current research is also advancing the concept of precision irrigation, which seeks
to account for the spatial variability of crop water requirements within farms by adapting irrigation management to
existing plant and soil heterogeneity. Although its implementation remains challenging, particularly under drip irrigation
systems, recent developments and practical advances will be discussed.

These technological capabilities have the potential to significantly improve irrigation efficiency at the farm level.
However, while such efforts are undoubtedly necessary, achieving effective water conservation at the scale of entire
river basins requires going beyond irrigation efficiency alone. Precision deficit irrigation strategies should be
complemented with tools and approaches that can contribute to reducing overall pressure on scarce water resources.

This presentation will also review agronomic practices capable of generating real consumptive water savings and discuss
how current knowledge can be integrated into a broader framework of integrated water management. In regions where
water availability for agriculture is particularly limited, researchers and practitioners should move beyond deficit
irrigation scheduling and engage more closely with land and water basin authorities. Such collaboration is essential for
developing coordinated soil and water conservation strategies that ensure the long-term sustainability of irrigated
agriculture.

3.2 - Smart Irrigation Technologies
by Alex Donzelli (ASSOIDROTECH President - Italy)

(unsent)
3.3 - Use of Treated Wastewater

by Attilio Toscano (University Bologna - Italy)

(unsent)
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