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Panel Discussion on Smart Mechanization for Shifting Agricultural Demographics

Integrating new technologies into agricultural mechanization
to address the changing demographics of the agriculture workforce

Institutional Models for Regional Integration in
Agricultural Education and Research for Sustainable

Development
Rafis Professor/Vice-President for International
Abazov Relations/Kazakh National Agrarian
Research University :

TNy

V”/'V .‘% "
Rural Development K& 77

J» 2 c for Sustainabl
Administration Agrivaltural Mechanization



Context & Problem Statement

The region faces interconnected challenges of climate vulnerability, low productivity,
and fragmented systems, requiring coordinated institutional responses to bridge gaps
between mnnovation, policy frameworks, and smallholder adoption.

. Changing rural demographics due to urbanization and the aging farming population
challenge sustainability and generational renewal

. Asia-Pacific agriculture characterized by smallholder fragmentation and low
mechanization

. A persistent technology adoption gap exists between agricultural innovations and
field-level implementation, especially among small farm holders.

. Weak 1nstitutional coordination limits regional integration and knowledge transfer
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Executive Summary

This presentation, Institutional Models for Regional Integration in Agricultural Education
and Research for Sustainable Development, emphasizes the pivotal role of extension
centers and academic institutions in advancing regional cooperation and sustainable
growth. The intention is to highlight how these institutions serve as engines of capacity
building, fostering innovation, and enhancing the accessibility of digital tools for diverse
communities.

Extension centers, in particular, act as bridges between science, education, and practice,
ensuring that knowledge and technology are effectively transferred to stakeholders
across Central Asia. Academic institutions complement this mission by cultivating
interdisciplinary leadership, promoting collaborative research, and strengthening policy
dialogue. Together, they create integrated frameworks that support resilience,
inclusivity, and long-term stability. By aligning institutional models with regional
priorities, the presentation underscores how education and research can drive
sustainable development, empower communities, and reinforce democratic
governance. Ultimately, these efforts contribute to building a new generation of leaders
and institutions capable of addressing complex challenges.
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Conceptual Framework: Extension-Centered Integration

KazNARU envisions that effective agricultural transformation depends on strong extension
systems that bridge science and practice, ensuring innovations reach farmers through
coordinated advisory services, training programs, and 1nstitutional collaboration mechanisms.

. Agricultural extension services as core interface between research, policy, and farmers

. Universities serve as knowledge-to-practice hubs, translating innovation into field
application

Integrated extension systems connect training, advisory services, and mechanization
support

. Regional networks of extension institutions enable scalable and inclusive technology
adoption, including specifically tailored for women farmers
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Case Study: KazNARU Extension Center Model

KazNARU’s extension center model illustrates how 1nstitutionalized advisory
systems can accelerate adoption of sustainable mechanization by directly
supporting farmers through training, demonstration, and localized technical
assistance.

. Kazakh National Agrarian Research University hosts integrated extension
and advisory centers for farmer engagement

. Extension model combines demonstration farms, training programs, and
digital advisory tools

. Provides last-mile delivery of latest technologies, especially for
smallholders

. Acts as regional platform for knowledge transfer and capacity building
in Central Asia Q




Key Lessons for ESCAP Region

Lessons from regional experiences highlight the importance of institutional
integration, partnership models, and harmonized standards 1n scaling
sustainable agricultural i1nnovations across diverse socio-economic and
agroecological contexts.

Shift from fragmented institutions — integrated Centres of Excellence

Strengthen public—private—academic partnerships (PPPs) for innovation
scaling

Prioritize post-harvest mechanization and value chains, not only
production

Harmonize standards (e.g., ANTAM) to enable regional technology
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Policy Recommendations & Call to Action

Achieving sustainable agricultural transformation requires coordinated
policy action, mmvestment in human capital, and strengthened regional
institutions to ensure inclusive, climate-resilient, and technologically
advanced agri-food systems.

Establish regional institutional networks for agricultural education and
research

Invest in capacity building & digital agriculture skills (Al, data, smart
farming)

Scale inclusive knowledge and technology transfer models for
smallholders and women farmers

Strengthen CSAM-led regional coordination for sustainable and climate-
smart agriculture
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