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Abstract:

Agricultural Innovation Systems (AIS) have emerged as a comprehensive approach to
understanding how innovation in agriculture is generated, disseminated, and utilized. Rather than
focusing solely on research and extension, AIS emphasizes the role of multiple actors—farmers,
researchers, private sector, NGOs, and policy makers—and their interactions. This paper analyzes
the AIS perspective with a focus on India. It explores key drivers, stakeholder roles, institutional
linkages, and policy frameworks that support innovation for sustainable agricultural development.
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1. Introduction:

The agriculture sector, which is vital for food security and rural livelihoods, faces numerous
challenges such as climate change, resource degradation, and market volatility. In this context,
traditional models of innovation, which focused narrowly on scientific research and technology
transfer, are inadequate.

The Agricultural Innovation System (AIS) approach provides a more holistic view by recognizing
the complexity and dynamism of the agricultural sector. AlS refers to a network of organizations,
enterprises, and individuals that interact to bring new products, processes, and forms of
organization into use.

2. Objectives of the Study:

To understand the concept and evolution of the Agricultural Innovation System (AIS).
To identify the key components and actors involved in AlS.

To review relevant literature on AIS and its application in different countries.

To evaluate the current state of AIS in India.

To recommend strategies for strengthening AIS for sustainable agriculture.
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3. Research Methodology:

o Type of Research: Descriptive and analytical

e Sources of Data: Secondary sources including research journals, FAO reports, World
Bank studies, and Indian government policy documents

e Analysis Tools: Literature review, institutional mapping, SWOT analysis

4. Literature Review:
4.1 Hall et al. (2001):

Proposed the AIS framework emphasizing interactive learning among diverse actors including
researchers, farmers, NGOs, and policy makers.

4.2 World Bank (2006):

Defined AIS as a framework that integrates agricultural research, extension, education, and other
players to create an enabling environment for innovation.

4.3 Rajalahti et al. (2008):

Suggested that AIS is critical for transforming traditional agriculture into knowledge-intensive
farming systems.

4.4 Spielman and Birner (2008):
Studied the role of public-private partnerships in AlS in developing countries.
4.5 DARE/ICAR Annual Reports (India):

Reinforce the importance of innovation platforms, farmer-producer organizations (FPOs), and
participatory technology development in enhancing AlS efficiency.

5. Components of an Agricultural Innovation System:

o Research and Development Institutions: ICAR, State Agricultural Universities, private
R&D

Extension Services: Krishi Vigyan Kendras (KVKSs), Agri-clinics, Agri-business centers
Farmers and Farmers’ Organizations: FPOs, SHGs, cooperatives

Private Sector: Input suppliers, food processors, agri-tech startups

Civil Society and NGOs: Act as intermediaries and facilitators

Policy and Regulatory Bodies: Ministry of Agriculture, NABARD, State governments
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6. AIS in India: An Overview
India has made significant progress in creating a robust agricultural research and extension
network. However, gaps remain in coordination among stakeholders, market linkages, and scaling
of innovations.
Key Features:

e ICAR-led Research Network with 113 institutes and over 70 agricultural universities

o KVKSs as district-level knowledge hubs

« Digital Initiatives: eNAM, Digital Agriculture Mission, AgriStack

e Private Sector Innovations: Drone-based spraying, precision farming, weather analytics
Challenges:

o Fragmented efforts among stakeholders

e Weak integration of farmers into innovation processes

o Limited funding for grassroots innovation

o Low adoption rates of available technologies
7. Case Studies and Best Practices:
7.1 Farmer Producer Organizations (FPOSs):
FPOs in Maharashtra and Madhya Pradesh have enabled collective innovation and market access.

7.2 ITC’s e-Choupal:

A successful AIS initiative combining technology, rural outreach, and corporate supply chains to
empower farmers.

7.3 ICRISAT’s Innovation Platforms:
Collaborative spaces where stakeholders co-develop solutions, especially in rainfed areas.
8. Policy Support for AIS in India:

« National Innovation on Climate Resilient Agriculture (NICRA)

e Agri-Tech Infrastructure Fund

e Startup Agri-Entrepreneurship Scheme

» Revised Extension Policy (DARE 2020)
e Public-Private Partnerships (PPP) in R&D
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9. SWOT Analysis of AIS in India:

Strengths Weaknesses

Strong research institutions  Limited farmer involvement in innovation
Government policy support Weak coordination across AlS actors
Growing agri-tech ecosystem Inadequate extension service coverage

Opportunities Threats
Digital tools for real-time advisories Climate risks affecting innovation scalability
Public-private collaboration Fragmented landholding limiting innovation adoption

10. Recommendations:

Strengthen linkages between research, extension, and farmers
Enhance capacity building of AIS actors at grassroots

Encourage participatory innovation platforms

Promote inclusive innovations (women, marginal farmers)

Align AIS goals with Sustainable Development Goals (SDGs)
Foster a policy environment for data sharing and collaborative R&D

11. Conclusion:

The Agricultural Innovation System (AIS) provides a comprehensive lens to understand and
strengthen the dynamics of agricultural innovation. In India, significant institutional and policy
infrastructure exists, but more integrated and participatory approaches are needed. By enhancing
connectivity among stakeholders and aligning innovations with local needs, AIS can serve as a
transformative force for sustainable and inclusive agricultural development.
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