
Green Transformation in Tropical Agricultural at Universities



Description of human evolution and the changes in eating patterns 
caused by increased industrialization and the marketing of processed 
Foods. npj Science of Food | (2025) 9:138. 
https://doi.org/10.1038/s41538-025-00484-x

Impact of lifestyle 
and industrialization 
on food habits
Integration of food production
through industrialization has greatly
influenced food consumption
patterns and food chains (amending
all cycles in the food chain).



Traditional agricultural practices
Traditional food systems were deeply rooted in 
localized agricultural practices that emphasized 
sustainability and resilience. These systems were 
characterized by:

• Subsistence farming: Small-scale, family-
oriented farming focused on local food 
production.

• Biodiversity: The use of diverse crops and 
livestock, promoting ecological balance and 
resilience.

• Minimal processing: Foods were typically 
consumed fresh or preserve using natural 
methods like drying and fermentation

https://doi.org/10.1038/s41538-025-00484-x



Regulating Modern Food Systems



Achieving net zero by 2040 (source: NFU).





Green transformation in tropical agricultural integrating sustainable practices into agricultural 
education and research to promote environmental sustainability and economic resilience. This 
transformation includes implementing:

Smart and 
Precision 
Agriculture

leverages advanced technologies to optimize crop production by using Technologies 
such as IoT, big data analytics, and AI enable real-time monitoring of crop growth 
conditions, facilitating precision irrigation, fertilization, and pest management. 

Smart 
Tracing and 
Supply 
Chains

Blockchain technology is revolutionizing food traceability and safety by establishing 
transparent, tamper-proof, and secure supply chains.  Blockchain provides a 
decentralized ledger where every transaction—from planting and harvesting to 
processing and distribution—is recorded in real-time, enhancing transparency and 
mitigating risks of fraud and contamination. This technology ensures product 
authenticity and traceability, boosting consumer trust and improving food safety .



Technology  to support  Smart 
Agriculture

Technology Application Benefits

GIS and GPS Mapping and managing spatial variability Site-specific management of inputs

Remote Sensing Monitoring crop health and soil 
properties

Detailed vegetation indices for irrigation 
management

IoT Real-time environmental monitoring Timely interventions and optimized resource use

Variable Rate Application (VRA) Precise application of fertilizers and 
pesticides Reduced input costs and environmental impact

Machine Learning and AI Data analysis and prediction Improved farm management and crop stress 
prediction

Drones and UAVs Aerial monitoring of crops Early detection of plant stress and efficient 
resource management

Soil and Plant Sensors Nutrient and water management Real-time data for precise input management

Controlled Environment Agriculture Tropical greenhouses with IoT-based 
systems Mitigation of climate change impact





Key Agricultural 
Parameters 

Tracked Using
Artificial 

Intelligence203



Blockchain technology 
revolutionizes food safety and 
sustainability by ensuring 
transparency, traceability, and 
efficiency across the entire 
supply chain, from farm to 
table.



Green transformation in tropical agricultural into agricultural education

Aspect Technologies Benefits Challenges Solutions

Precision Agriculture IoT, Big Data, AI Optimizes crop production, 
reduces inputs

High initial costs, 
technical limitations

Financial incentives, training, 
technical support

Smart Tracing & Supply 
Chains

Blockchain, Smart 
Contracts

Enhances transparency, mitigates 
fraud, ensures food safety Data privacy concerns Cybersecurity measures, 

transparent data management

Educational Integration Curriculum 
development

Promotes digital literacy, 
environmental stewardship Resistance to change Integrating green practices 

into curriculum
Research & 
Development

Interdisciplinary 
collaboration

Drives innovation, adoption of 
sustainable practices Funding limitations Collaborative efforts, 

government support

Policy Support Incentives, subsidies Encourages adoption of green 
technologies

Policy implementation 
challenges

Clear regulations, targeted 
incentives



Implementation Strategies

Educational Integration: 
Universities should integrate green practices into their curriculum, promoting digital 
literacy and environmental stewardship among students . This includes teaching students 
about precision agriculture technologies and blockchain applications in supply chain 
management .

Research and Development: 
Universities should focus on interdisciplinary research to develop and implement green 
technologies. Collaborative efforts between universities, research institutions, and 
industry can drive innovation and adoption of sustainable practices .

Policy Support: 
Government policies play a crucial role in promoting green transformation. Policies should 
provide incentives for adopting green technologies and practices, such as subsidies for 
precision agriculture equipment and blockchain systems .



High Initial Costs: 

Implementing precision agriculture and blockchain technology requires significant investment. 
Financial incentives and technical support can help overcome these barriers

Technical Limitations: 

The complexity of these technologies may pose challenges for adoption. Providing training and 
resources to farmers and students can enhance their understanding and use of these 
technologies

Data Privacy Concerns: 

Ensuring data security and privacy is essential for the successful implementation of smart 
agriculture systems. Robust cybersecurity measures and transparent data management practices 
can address these concerns .

Challenges and Solutions



Conclusion

• Green transformation in tropical agricultural 
universities is essential for promoting sustainable 
agricultural practices. 

• By integrating smart and precision agriculture, smart 
tracing, and supply chain management into education 
and research, universities can lead the way in 
achieving environmental sustainability and economic 
resilience. 

• Collaborative efforts, policy support, and addressing 
implementation challenges are crucial for the 
successful adoption of these technologies.



Facutly of Agriculture Technology

















Development of a Portable Fruit Ripeness Measuring Device Based on 
Spectroscopy and Machine Learning Model



Prediction Model of 
Soluble Fiber Content in 
Porang Rice Using Near 
Infrared Spectrometer 
and Artificial Neural 
Network
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