


My contribution adds to this program of 
The Romanian Farmers‘ Club endeavors in … 

… by discussing the shift from Agriculture 4.0 to Agriculture 5.0



“4.0” denotes:
• smartness
• connectivity
• self-optimization
• data-driven operation
• … and – often  - autonomous decision-making

Agriculture 4.0 : 
• Smart Farming, 
• Digital Agriculture, 
• Precision Agriculture 4.0

The transition from Agriculture 4.0 to Agriculture 5.0 is not simply a further increase in 

automation. It represents a deeper shift 

…  from technology-centered optimization
… toward human-centered, sustainable, resilient, and regenerative ecosystems. 

If Agriculture 4.0 is mainly about smart and autonomous farming, then Agriculture 5.0 
is increasingly about combining technological intelligence with ecological 
intelligence, human judgment, and societal goals.
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The shift from Agriculture 4.0 to Agriculture 5.0 requires „system knowledge“ in a 

broad scope of disciplines, amongst them in advanced economics, especially in 

„Natural Capital Economics“.
  

By combining financial, environmental and socio-economic 
information, natural capital accounting reveals the value of 
nature to an organization or its value chain, and the rest of 
society, and the value of the impacts or dependencies on 
nature from an organization’s activities or those attributed to 
its value chain. Both market and non-market values are 
included in natural capital accounts, making the best use of 
qualitative, quantitative, and monetary methods of 
measurement.



Continuation: What will change 

in the transition toward Agriculture 5.0 ?



Agriculture 5.0: More dimensions, more complex, 
more systems management competences needed



Core Qualification Profiles for Future Farmers
1. AI and Digital Literacy
Farmers will not need to become AI experts, but
will need: understanding of AI-assisted decision 
systems, ability to interpret dashboards and 
predictive models, data quality awareness, and 
understanding of ownership and governance of 
agricultural data.
Example: A farmer may need to evaluate whether 
an AI system is making  sound recommendations 
or merely optimizing short-term yield.-

2. Ecological & Biological Systems 
Knowledge
Important competencies include:
soil microbiology, water cycles, 
regenerative agriculture, biodiversity 
management, ecosystem interactions,
climate adaptation strategies.
Competence evaluation: soil regeneration,
water retention, biodiversity contribution.

3. Systems Thinking
Future farming requires under-
standing interactions between:
climate, economics, biology, 
energy, logistics,consumer 
behavior, and policy frameworks.
The farmer becomes a manager of 
complex adaptive systems rather 
than isolated production units.

4. Human–Machine Collaboration
Farmers will need to supervise:
autonomous tractors, robotic harvesting 
systems, drone fleets, livestock moni-
toring systems, AI-based planning tools.
Related skills include:
supervising autonomous systems,
integrating human intuition with 
machine recommendations.

5. Entrepreneurship and Regional 
Value Creation
AI may accelerate consolidation in 
industrial agriculture, but it also 
creates opportunities for highly 
specialized regional farming 
models.
Future-oriented farmers may 
increasingly work with:
direct-to-consumer systems,
traceability platforms,
premium ecological production,
local energy systems,
agri-tourism, educational farming,
and regional resilience networks.

Thus, entrepreneurial creativity 
becomes highly important.



Romania’s Structural Duality: Romanian agriculture is strongly polarized.
On one side:
Large industrial farms, export-oriented grain production, increasing mechanization,access to EU subsidies,
adoption of precision agriculture technologies.
On the other side:
Millions of smallholder and semi-subsistence farms, aging rural populations, limited digital infrastructure, low investment 
capacity, informal knowledge systems, fragmented land ownership.

This duality makes Agriculture 5.0 both an opportunity and a risk.

Why Romania Has Special Potential for Agriculture 5.0
Unlike highly industrialized agricultural systems in parts of Western Europe, Romania still possesses:
traditional mixed farming landscapes, lower chemical intensity in many areas, preserved soil biodiversity, extensive pastoral
systems, local seed traditions, and human-centered agricultural knowledge.
These may become strategic advantages in the AI age. Why? Because Agriculture 5.0 increasingly values:

ecological resilience, biodiversity, regenerative methods, localized adaptation, and traceable 
sustainable production.

Romania, therefore, can leapfrog directly into a hybrid agroecological–AI model 
instead of merely copying industrial Agriculture 4.0 pathways



The Emerging Structural Transformation
Romania’s agricultural landscape may gradually split into four major models of land-use systems:

*) Regions such as the Romanian Plain, parts of Banat, and parts of Moldavia, will likely become increasingly industrialized and
AI-supported. There, land use may evolve toward: autonomous machinery, large-scale precision agriculture, robotic harvesting,
satellite-monitored irrigation, carbon-optimized crop systems.
These regions may resemble highly technologized farming systems in: Germany, the Netherlands, or parts of France.
This development is already supported by EU agricultural modernization policies. 
The social consequence may be: fewer agricultural workers, larger operational units, and concentration of land ownership.

*)







1st ECOnGOOD scientific 
conference 2019 (ECGIC 2019) 

4th Scientific Conference 
June 10 – 12, 2026 in Bavaria  

In search of a new economy beyond GDP, including valuation of intangible values like knowledge, 
nature, culture, art, etc. one approach is the Economy for the Common Good - Next occasion to meet.



THANK YOU FOR YOUR ATTENTION

For further questions and communication, please access me 
via

The World Capital Institute: www.worldcapitalinstitute.org

or via

Günter Koch, Prof. Dr.h.c.
Humboldt Cosmos Multiversity  
(www.humboldt-cosmos-multiversity.org) 
c/o. PRECISE Ressort #1407, C/ El Burgado 1, 38410 Los 
Realejos, Tenerife, Canary Islands / Sta. Cruz de Tenerife, Spain
Email:      HCMHumboldt@gmail.com 
LinkedIn: www.linkedin.com/in/guenterkoch
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