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Abstract  Artificial Intelligence (AI) and Generative AI have emerged as powerful tools in transforming the 

agribusiness sector, addressing longstanding challenges such as low productivity, resource inefficiency, and market 

volatility. By leveraging AI-driven technologies, agribusinesses can optimize processes across the value chain—from 

precision farming and crop monitoring to supply chain management and market analysis. AI algorithms can analyze vast 

datasets to improve crop yields, reduce resource use, predict weather patterns, and enhance pest control strategies, 

ultimately leading to more sustainable farming practices. Generative AI offers innovative applications such as designing 

new crop varieties, simulating growth conditions, and predicting potential market trends. It enables rapid prototyping and 

decision-making by generating scenarios, insights, and solutions that are difficult to achieve through traditional methods. 

Overall, the integration of AI and Generative AI in agribusiness can significantly enhance efficiency, sustainability, and 

profitability, driving a data-driven agricultural revolution. However, to fully realize their potential, the industry must 

address challenges such as data accessibility, technological infrastructure, and the need for upskilling the workforce. By 

overcoming these hurdles, AI can pave the way for a more resilient and future-ready agribusiness sector. 
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1. Introduction 

1.1. Background  

AI is being increasingly integrated into SAP Agricultural 

Contract Management (ACM) to enhance efficiency, 

decision-making, and data management. Here are some key 

areas where AI is being used. 

1.2. Problem Statement 

The lack of AI integration in agribusiness operations 

hinders the sector's ability to manage resources efficiently, 

predict and respond to challenges, optimize the supply chain, 

and make data-driven decisions. This not only limits the 

productivity and profitability of individual businesses but 

also affects the broader goal of achieving sustainable and 

resilient agricultural systems in the face of growing global 

challenges, where competitors are increasingly adopting AI 

to optimize operations, agribusinesses without AI are at a 

significant disadvantage. They face higher production costs, 

slower response times to market changes, and lower overall 

efficiency, making it difficult to compete. Without AI, 

supply chain operations suffer from inefficiencies like delays, 

mismanagement of inventory, and lack of traceability. This 

can lead to food spoilage, increased costs, and difficulties in 

meeting consumer demand for transparency and sustainability. 
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2. Methodology  

2.1. Predictive Analytics 

AI can analyze historical data and current market trends  

to predict future commodity prices, demand, and supply. 

This helps in optimizing procurement strategies and contract 

terms. 

2.2. Automated Contract Management 

AI can automate the creation, negotiation, and management 

of contracts, reducing manual errors and speeding up the 

entire process. AI-driven contract analysis tools can also 

ensure compliance with legal standards. 

2.3. Risk Management 

AI algorithms can identify potential risks in the supply 

chain by analyzing various factors such as weather conditions, 

geopolitical events, and market fluctuations. This enables 

companies to take proactive measures to mitigate these risks. 

2.4. Supply Chain Optimization 

AI helps in optimizing the supply chain by predicting 

disruptions and suggesting alternative routes or suppliers.  

It can also optimize inventory management by forecasting 

demand and reducing waste. 

2.5. Smart Document Processing 

AI-powered OCR (Optical Character Recognition) tools 

can digitize and extract relevant information from paper 

contracts and documents, making it easier to store, retrieve, 
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and analyze data. 

2.6. Personalized Recommendations 

AI can provide personalized recommendations for contract 

terms based on the specific needs of the business and 

historical data, improving the effectiveness of negotiations. 

2.7. Data Integration and Insights 

AI can integrate data from various sources (e.g., weather 

forecasts, market data) to provide real-time insights, helping 

in better decision-making. 

2.8. Automation of Routine Tasks 

Routine tasks such as data entry, report generation, and 

compliance checks can be automated using AI, freeing up 

time for employees to focus on more strategic activities. 

3. Usage of Regenerative AI 

Regenerative AI, which refers to AI systems that can 

generate new content, insights, or solutions autonomously, 

has significant potential in the agricultural commodities 

sector. Here's how it can be applied 

 

Precision Farming and Crop Management 

Dynamic Crop Modeling 

Regenerative AI can create detailed crop growth models that adapt based on real-time 

data such as weather conditions, soil health, and pest infestations. These models help 

farmers optimize planting schedules, irrigation, and harvest times to maximize yield 

Customized Farming 

Recommendations 

By analyzing specific conditions of a farm, regenerative AI can generate personalized 

farming strategies, including crop selection, fertilizer application, and pest management. 

Market Forecasting and Pricing 

Predictive Market Models 

Regenerative AI can create models that simulate future market conditions, helping 

stakeholders in the agri-commodities sector anticipate price changes, demand 

fluctuations, and market disruptions 

Automated Trading 

Strategies 

In commodity trading, regenerative AI can develop and refine trading algorithms that 

automatically adjust strategies based on real-time market data, leading to more profitable 

and less risky trading 

Supply Chain Optimization 

Demand-Supply Balancing 

Regenerative AI can generate supply chain scenarios that predict disruptions and 

optimize the logistics of commodity transport, storage, and distribution, minimizing 

waste and ensuring timely deliveries 

Adaptive Inventory 

Management 

AI models can dynamically adjust inventory levels based on predicted changes in supply 

and demand, helping businesses reduce excess stock or shortages. 

Sustainability and Regenerative Agriculture 

Carbon Sequestration 

Modeling 

Regenerative AI can model and simulate the impact of different farming practices on 

carbon sequestration, helping farmers adopt more sustainable practices that contribute to 

climate change mitigation. 

Biodiversity Enhancement 
AI can generate strategies to increase farm biodiversity, suggesting crop rotations, 

intercropping, and other practices that improve soil health and ecosystem resilience. 

Risk Management 

Climate and Weather 

Adaptation 

AI can generate models to predict extreme weather events and suggest adaptive measures 

for farmers, reducing the risk of crop failure 

Pest and Disease 

Management 

Regenerative AI can generate early warning systems for pest and disease outbreaks, 

recommending preventive measures or treatments tailored to specific conditions. 

Smart Contract Generation and Management 

Dynamic Contract 

Creation 

In the context of agricultural commodities, regenerative AI can automatically create and 

adjust contracts based on changing market conditions, ensuring that terms remain fair 

and beneficial for all parties 

Compliance and Reporting 

AI can generate compliance reports and documentation required for certification 

processes, reducing administrative burdens and ensuring adherence to regulatory 

standards. 
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Data-Driven Innovation 

New Product Development 

Regenerative AI can analyze vast datasets to identify gaps in the market or potential for 

new products, such as developing new crop varieties that are more resilient or have 

higher nutritional value 

Agronomic Research 
AI can generate hypotheses for new agronomic research, accelerating the discovery of 

innovative farming techniques and crop management practices. 

Consumer Engagement and Transparency 

Traceability Systems 
AI can help build transparent supply chains by generating real-time data on the origin 

and journey of agricultural commodities, enhancing consumer trust. 

Customized Consumer 

Products 

AI can generate customized food products based on consumer preferences, health data, 

and nutritional needs, contributing to personalized nutrition solutions. 

 

4. Conclusions 

The integration of regenerative AI in the agri-commodities 

sector could lead to more resilient, sustainable, and efficient 

agricultural systems, benefiting producers, traders, and 

consumers alike. 

5. Case Studies 

Case studies demonstrating the successful implementation 

of AI and generative AI in agribusiness: 

1. John Deere's Use of AI for Precision Agriculture 

Overview: John Deere integrates AI and machine learning 

into its machinery, using sensors and computer vision to 

make real-time decisions based on data inputs like soil 

conditions and weather patterns. 

Benefits: 

-  Increased Efficiency: AI helps optimize agricultural 

processes by analyzing real-time data, aligning with 

findings from Zhang et al. (2023), which emphasize 

the role of machine learning in enhancing precision 

agriculture. 

-  Cost Reduction: As noted by Zhang et al. (2023), 

AI-driven decision-making can reduce input costs by 

optimizing the use of resources such as fertilizers and 

seeds. 

-  Higher Yields and Sustainability: The reduction in 

waste and targeted interventions based on AI analysis 

contribute to higher yields and more sustainable 

practices. 

Challenges: 

-  Data Integration and Privacy: Zhang et al. (2023) 

highlight the complexities of aggregating and 

protecting agricultural data, a challenge faced by John 

Deere in implementing AI solutions. 

-  Adoption Barriers: Technological adoption among 

farmers varies, impacted by costs, digital literacy, and 

resistance to change. 

2. Blue River Technology’s AI-Powered Weeding Robots 

Overview: Blue River Technology, a subsidiary of John 

Deere, developed "See & Spray," an AI-driven robot that 

uses computer vision to distinguish between crops and weeds, 

selectively applying herbicides only to weeds. 

Benefits: 

-  Reduced Chemical Use and Costs: The targeted 

application of herbicides aligns with Zhang et al. 

(2023)’s findings on AI's role in optimizing resource 

use and reducing costs. 

-  Operational Efficiency and Sustainability: Automated 

weeding supports continuous operation with minimal 

human intervention, consistent with AI’s potential to 

enhance operational efficiency as explored by Zhang 

et al. (2023). 

Challenges: 

-  Initial Investment and Maintenance: The high upfront 

costs and need for regular maintenance pose challenges, 

reflecting Zhang et al. (2023)'s observations on the 

economic barriers to AI adoption. 

-  Technology Adaptation: Systems relying on computer 

vision can be affected by adverse weather, a common 

issue in AI deployment (Zhang et al., 2023). 

3. BASF’s Use of Generative AI for Crop Optimization 

Overview: BASF utilizes generative AI to design new crop 

protection chemicals and optimize plant traits by predicting 

outcomes of various genetic combinations. 

Benefits: 

-  Accelerated Innovation and Reduced R&D Costs: 

Generative AI can significantly reduce the time and 

cost of developing new agricultural solutions, as 

demonstrated by the techniques outlined in Zhang et al. 

(2023). 

-  Customized Solutions: Generative models can 

produce tailored solutions for specific environments, 

resonating with the findings on the potential of GANs 

in agricultural research (Zhang et al., 2023). 

Challenges: 

-  Data Quality and Regulatory Hurdles: Effective 

generative AI requires high-quality data and faces 

stringent regulatory processes, as also noted in Zhang 

et al. (2023). 
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-  Ethical Considerations: The use of generative models 

in designing new crop varieties brings ethical and 

public acceptance challenges, reflecting concerns 

highlighted in the literature (Zhang et al., 2023). 

4. FarmWise’s AI-Powered Farm Management Platform 

Overview: FarmWise has developed an AI platform that 

leverages machine learning to optimize farm operations such 

as planting schedules, irrigation, and pest control. 

Benefits: 

-  Operational Optimization and Cost Efficiency: The 

use of machine learning aligns with the findings of 

Zhang et al. (2023) on how AI can reduce labor costs 

and improve decision-making. 

-  Enhanced Decision-Making: AI algorithms provide 

real-time insights that support better decision-making, 

consistent with the benefits outlined in previous studies 

(Zhang et al., 2023). 

Challenges: 

-  Data Security and Scalability: Issues such as data 

breaches and the need for customization to different 

farming conditions are significant, as discussed by 

Zhang et al. (2023). 

-  Farmer Training: Effective use of AI tools requires 

training and adaptation, which remains a challenge in 

deploying these technologies. 

5.  Climate Corporation’s Generative AI for Weather 

Forecasting and Crop Modeling 

Overview: Climate Corporation uses generative AI to 

provide weather forecasting and crop modeling, predicting 

weather patterns, disease outbreaks, and crop yields. 

Benefits: 

-  Risk Mitigation and Increased Profits: Advanced 

predictive capabilities align with the potential of 

generative AI techniques like RL and GANs in 

forecasting and risk management, as described by 

Zhang et al. (2023). 

-  Precision Agriculture: Combining weather, soil, and 

crop data for precise farming advice exemplifies the 

integration of generative AI for location-specific 

solutions. 

Challenges: 

-  Model Accuracy and Infrastructure Needs: Ensuring 

accuracy in AI models and access to digital infrastructure 

are key challenges identified by Zhang et al. (2023). 

-  Data Dependence: The reliance on large datasets, 

which may not always be available, reflects a 

limitation also noted in prior studies (Zhang et al., 

2023). 
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