
A Future With AGI 

This is a forward-looking perspective on how Artificial General Intelligence (AGI) could play a 
transformative role in refining and developing a co-gasification, carbon-conversion (CC) model (or 
any advanced SAF production system). While current AI applications tend to focus on specialized, 
narrow tasks, AGI would, by definition, have broader reasoning, abstraction, and adaptive 
capabilities across all project dimensions: scientific, engineering, economic, regulatory, and 
operational. The following sections illustrate how AGI might improve every stage of a co-
gasification-based SAF plant and its wider ecosystem. 

1. Holistic Process Design & Discovery 

1. Beyond Narrow Optimization 

• Narrow AI typically applies advanced algorithms to specific tasks like optimal reactor 
temperatures or predictive maintenance. In contrast, AGI could autonomously integrate all process 
variables - feedstock composition, real-time market prices, operational constraints, carbon intensity, 
and more, into a unified decision framework. 

• With AGI’s generalized intelligence, the system could continuously discover entirely new plant 
configurations or reaction pathways that even specialized human experts or narrow AI might 
overlook. 

2. First Principles + Empirical Learning 

• AGI could combine first-principles physics/chemistry (e.g., thermodynamics, reaction kinetics) with 
massive-scale empirical data (from sensors, operational history, lab research). This synergy would 
allow self-updating process models that refine fundamental assumptions and identify novel 
improvements, like new catalysts or unexpected synergistic feedstock blends. 

3. Automated Laboratory & Pilot Testing 

• In a future scenario, AGI might control robotic labs that run high-throughput experiments on co-
gasification feedstock blends or catalytic formulations 24/7. 

• By analyzing results in real time, the AGI would iteratively refine the overall CC model - “closing 
the loop” between theoretical predictions and experimental validation in a fraction of the time 
current R&D cycles require. 

2. Integrated Supply Chain & Market Intelligence 

1. Multi-Scale Scenario Modeling 

• AGI could analyze global supply chain data, real-time market fluctuations for biomass or RNG, 
and local logistics constraints to ensure the plant’s feedstock mix remains cost-effective and 
sustainable. 



• By continuously modeling geopolitical events, weather patterns, agricultural yields, and policy 
shifts, AGI might predict supply disruptions (e.g., a drought affecting miscanthus yields) and 
reconfigure the feedstock plan instantaneously. 

2. Adaptive Contracting & Trading 

• Where current AI can automate bidding or scheduling, AGI’s broader reasoning capabilities 
would let it negotiate dynamically with suppliers and customers. For instance, it could weigh the 
environmental impact of trucking distances against the short-term savings of a lower coal-waste 
disposal fee, factoring in carbon credit revenue streams or future policy changes. 

3. Full-Cycle Carbon Accounting 

• AGI would unify all scope 1, 2, and 3 emissions data, covering feedstock cultivation, 
transportation, plant operation, product distribution, thereby producing real-time, hyper-accurate 
carbon intensity (CI) calculations. 

• This holistic insight would let AGI automatically adjust feedstock ratios or operational parameters 
to optimize not just for profitability, but also for minimal lifecycle emissions and maximum carbon-
credit eligibility. 

3. Real-Time Plant Operation & Autonomy 

1. Autonomous Supervisory Control 

• Current advanced process control (APC) systems rely on specifically trained models and rule-
based logic. An AGI-based control system could interpret plant-wide data with human-like 
adaptability, adjusting setpoints continuously while considering downstream product demands, 
upstream feedstock availability, and the entire site’s energy balance. 

• During abnormal events - e.g., a sudden drop in RNG supply or feedstock contamination - the 
AGI could self-diagnose, recommend solutions, and reconfigure process conditions (steam-to-
oxygen ratios, reactor temperatures, catalyst regeneration schedules) without direct human 
intervention. 

2. Self-Maintenance & Repair 

• With sensor data, digital twins, and robotics, AGI could orchestrate predictive and prescriptive 
maintenance, diagnosing potential issues across thousands of equipment items. 

• Over time, it might design new spare parts or suggest changes to equipment specifications to 
improve reliability, effectively evolving the plant hardware to suit real operational conditions. 

 



3. Behavioral Analysis & Safety 

• Beyond basic anomaly detection, AGI can incorporate domain-independent reasoning about 
operator or contractor behaviors, weather hazards, and regulatory constraints. It might forecast 
accident probabilities, reorganize shift patterns to reduce human fatigue, or implement site layout 
changes to eliminate high-risk zones. 

• If a hazardous event starts to unfold, an AGI could orchestrate comprehensive emergency 
responses, evacuating personnel, shutting down systems, or even commanding drones/robots to 
contain issues, far more swiftly than manual or rule-based systems. 

4. End-to-End Value Chain Integration & Ecosystem Thinking 

1. Circular Economy Orchestration 

• An AGI might optimize not just the SAF plant, but the entire regional ecosystem of waste streams, 
biomass availability, byproduct markets, and power grids. It could discover synergy between, say, 
local municipal waste streams, co-located industries, and the SAF facility to close material loops. 

• This broader intelligence could facilitate large-scale carbon recycling networks - e.g., capturing 
CO from industrial plants to feed algae-based biomass, which in turn becomes feedstock for 
gasification. 

2. Dynamic Policy & Stakeholder Engagement 

• Because AGI can reason at a societal scale, it might actively interface with policymakers, 
suggesting real-time legislative or incentive mechanisms that optimize for net-zero goals while 
ensuring industry profitability. 

• AGI could also manage community relations by identifying new job-creation opportunities, 
environmental justice issues, or local supply chain integration, bridging the gap between corporate 
objectives and regional socioeconomic benefits. 

3. Global Knowledge Sharing 

• Future AGIs, networked across different SAF plants and industries worldwide, might share 
breakthroughs in feedstock processing, plant design, or carbon capture. This “collective 
intelligence” approach accelerates global transitions to low-carbon fuels by rapidly disseminating 
best practices and technological innovations. 

 

 



5. Strategic R&D & Catalyst Innovation 

1. Autonomous Discovery of Novel Catalysts 

• By analyzing chemical databases, patent literature, and real-world experimental outcomes, AGI 
could propose unprecedented catalyst formulations for Fischer-Tropsch synthesis or tar cracking 
within gasifiers. 

• It may also leverage quantum computing (when available) to simulate catalytic surfaces at atomic 
scales, bridging fundamental chemistry with large-scale industrial feasibility. 

2. Material Science & Reactor Design 

• AGI could design new high-temperature alloys, ceramic linings, or reactor geometries that 
withstand the harsh conditions of co-gasification, potentially reducing maintenance frequency and 
energy losses. 

• Through generative design algorithms, it might come up with topologically optimized reactor 
internals that enhance mass/heat transfer in ways no human engineer or narrow AI might conceive. 

3. Long-Horizon Innovation 

• Unlike domain-specific AI confined to immediate operational horizons, AGI’s flexible reasoning 
would let it plan decades ahead, factoring in technology trajectories, future resource constraints 
(e.g., farmland vs. forest biomass), and evolving climate regulations. 

• It could evaluate the lifecycle economics of multiple generational leaps in technology - e.g., from 
current FT processes to emerging plasma gasification or direct biological conversion, ensuring the 
CC model evolves seamlessly over time. 

6. Ethical & Governance Considerations 

1. Responsible Decision-Making 

• With the power to autonomously reconfigure large industrial systems, AGI must be governed by 
ethical frameworks ensuring it prioritizes human safety, environmental sustainability, and 
transparency in its decisions. 

• Oversight boards, regulatory agencies, and cross-disciplinary experts would need to monitor 
AGI’s reasoning and outcomes, particularly if it starts suggesting disruptive changes that impact 
local communities or ecosystems. 

2. Accountability & Explainability 



• Even as AGI grows more capable, stakeholders (company leadership, regulators, public) will 
demand explainable AI, understanding why certain decisions or design changes are made. 

• There would likely be a push for “human-in-the-loop” governance where major strategic shifts 
(e.g., altering feedstock supply from agricultural residues to municipal solid waste) require human 
sign-off, ensuring alignment with broader societal values. 

3. Cybersecurity 

• An AGI controlling critical infrastructure could be a major target for cyberattacks. Cyber-physical 
security must be engineered at every level, especially if the AGI is networked with other facilities or 
external data sources. 

• Layers of encryption, anomaly detection, and robust fail-safe protocols are paramount to protect 
plant operations and data integrity. 

7. Summary of AGI’s Potential Impact 

• Revolutionary R&D: AGI accelerates innovation in catalysts, reactor design, and new feedstock 
processes, transforming the fundamental science of co-gasification. 

• Fully Autonomous & Adaptive Operations: It orchestrates real-time operational changes, 
predictive maintenance, and supply chain management with human-like adaptability—but at 
superhuman scale and speed. 

• System-Wide Optimization: Integrates economics, sustainability goals, local communities, policy 
impacts, and multi-plant interactions into a single intelligence framework, driving more resilient and 
profitable outcomes. 

• Continuous Evolution: AGI never ceases learning; it refines the CC model year after year, 
discovering incremental optimizations as well as step-change breakthroughs. 

In essence, AGI would radically expand the scope and depth of what’s currently achievable with 
specialized, narrow AI, ultimately redefining the co-gasification (CC) model and enabling faster, 
more sustainable, and highly profitable pathways to scale up SAF production (and potentially 
beyond). While such a future requires rigorous oversight, responsible governance, and robust 
infrastructure, the potential gains, both economically and environmentally, are substantial. 

 


