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2050: Sustainable Prosperity for 
agrifood technologies and innovations
Cybersecurity Lenses

"By 2050, sustainable, inclusive 

agriculture drives innovation. 

Citizen-led governance, public-

private partnerships, and open 

access to knowledge empower 

farmers. Secure digital systems 

ensure ethical technology 

uptake, fostering resilient food 

systems through transparent, 

participatory approaches."

Positive Cybersecurity 
Augmentation

•Secure data integrity places farmers in 
the center of innovation.

•Blockchain traceability strengthens fair 
supply chains, equalizing power 
dynamics.

•Protected infrastructure ensures 
reliable market access.

• Result: Amplified farmer 
empowerment, integrated 
AKIS, trust, and the 
described 2050 scenario is 
enhanced.

Negative Cybersecurity Impact

•Data breaches lead to crop failures, 
violation of intellectual property rights and 
financial losses.

•Ransomware disrupts essential supply 
chain operations.

•Digital scams exploit vulnerable 
smallholder farmers.

• Result: Erosion of trust, 
fragmented and dysfunctional 
AKIS, food insecurity, and the 
undermining of the described 
2050 scenario's goals.
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2050: AI in charge of agrifood systems
Positive Cybersecurity 
Augmentation

•Secure AI algorithms ensure data 
integrity, preventing manipulation of 
critical decisions.
•Robust cybersecurity protocols 
protect AI-managed infrastructure, 
guaranteeing uninterrupted operations.
•Encrypted data flows ensure 
transparency and accountability in AI 
decision-making.
•Strong cybersecurity safeguards 
enable AI systems to reliably serve the 
public good, protecting against 
malicious interference and ensuring 
ethical, trustworthy operation.

• Result: Optimized, secure 
agrifood and  innovation  
systems, responsible 
innovation with minimal 
disruption deployed. Public 
trust is maintained; all  
farmers benefit from 
innovation.

Negative Cybersecurity 
Impact

•Cyberattacks compromise AI 
algorithms, leading to flawed or 
manipulated decisions.
•Data breaches expose sensitive 
agrifood information, causing 
economic and operational 
disruptions.
•Ransomware targets AI-managed 
systems, holding critical food 
production processes hostage.
•Ill-governance through backdoors 
in the AI algorithms lead to vested 
interest manipulating the food 
supply.

• Result: Systemic 
instability, food 
insecurity, and loss of 
trust in AI-driven 
agrifood systems, 
rendering the AI 
management of food a 
dangerous liability.

“By 2050, AI autonomously manages agrifood

systems, optimizing production, resource use, and

safety. AI dictates technology adoption, research,

and ethical considerations. While efficiency

improves, equity issues arise due to limited human

input and potential biases. Cybercrime poses a

significant threat, and concerns about AI

governance persist.”

Cybersecurity Lenses
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Foresight Approaches: Anticipating Future 
Threats and Building Resilient Systems
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•Analyzing emerging technologies and their vulnerabilities. 

•Modeling potential cyberattack scenarios. 

•Evaluating the potential impact of cyberattacks on food security. 

Analyzing emerging technologies and their vulnerabilities 

(connected equipment, data integrity, value chain risk);

Modeling potential cyberattack scenarios;

Evaluating the potential impact of cyberattacks 

on food security.
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Impact Assessment: Consequences of 
Cyber Attacks for Smallholder Farmers

Financial Loss
Direct economic damage from theft or ransomware

Operational Disruption
Inability to use essential digital tools during critical farming periods

Community Impact

Widespread food insecurity and economic instability in rural areas
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Policy Framework: Integrating Cybersecurity 
into Agricultural Digitalization

Baseline Security Standards

Minimum security requirements for agricultural technology

Regulatory Guidelines

Clear frameworks for data ownership, privacy, and security

Public-Private Partnerships

Collaborative security initiatives across the agricultural sector

• Proactive legislation 

(standards, protocols, 

reporting)

• Multilateral 

Governance Structures

• International 

Cooperation

Policy and 

Governance

• Anticipating future 

threats (vulnerability 

analysis, cyber attack 

scenarios, impact 

anticipation)

• Risk management 

strategies  (R&D, 

multiple coverage, 

contingency plans

Foresight 

and risk 

assessment

• Understanding farmer 

behaviour

• Cybersecurity 

Awareness and 

training

• Building culture of 

cybersecurity

Human 

factors
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Innovative Policies for Smallholder 
Farmers: Accessibility and Affordability

Shared Security 
Infrastructure

Cooperative models where farmer groups 

collectively invest in security solutions, 

spreading costs and technical expertise 

across communities.

• Regional security operations centers

• Collective threat intelligence sharing

Security Subsidy 
Programs

Government-backed initiatives that reduce 

the financial burden of implementing 

cybersecurity measures for resource-

limited farmers.

• Vouchers for security services

• Tax incentives for security investments

Security-as-a-Service 
Models

Subscription-based security solutions 

tailored to agricultural needs, eliminating 

high upfront costs.

• Mobile-based security monitoring

• Pay-as-you-grow security packages
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Case Study: Successful Implementation of 
Secure Digital Solutions in Rural Communities

Kenya: Digital Farmer Network

Cooperative security model serving 10,000+ smallholders with shared 

threat monitoring and response
India: Secure Agri-App Ecosystem

Government-certified marketplace of pre-vetted agricultural 

applications with built-in security standards
Brazil: Rural Connectivity Program

Public-private partnership providing secure connectivity and basic 

cybersecurity training for remote farmers
Vietnam: Blockchain Crop Traceability

Tamper-proof system for smallholders to securely track and verify 

their production for premium markets
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Recommendations and Next Steps: Building a 
Secure Digital Agricultural Ecosystem

Assess

Conduct regional vulnerability 

assessments of agricultural systems

Collaborate

Establish multi-stakeholder security 

working groups

Educate

Develop farmer-centric security 

training programs

Implement

Deploy scalable security solutions 

with monitoring

.

Thank you for your attention!
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