
JOURNAL OF INTERNATIONAL CRISIS AND RISK COMMUNICATION RESEARCH 
ISSN: 2576-0017 
2026, VOL 9, NO 2 

 

379 
 

The Convergence Of Operational Technology (OT) 

And Information Technology (IT) In Smart 

Terminals: A Technical Review 
 

Prashant Mavani 
 
Independent Researcher, USA 

 
Abstract 
Digital transformation is fundamentally reshaping terminal operations in process 

industries globally, with customary automation systems becoming clever and 
connected ecosystems of digital technologies. Smart terminals form the nexus of 

industrial supply chains, and convergence between OT and IT forms ecosystems of 
integrated digital technologies. These are integrated platforms from the field to the 
enterprise. Modern terminals utilize IoT-enabled sensors for real-time monitoring 

and visibility of assets. Advanced analytics provide real-time insights into 
operational data feeds. Cloud-edge architectures can deliver scalable systems and 

remote management. AI predictive maintenance relies on the prediction of 
equipment degradation, and autonomous loading of material occurs with little 
human intervention. Digital twin technology can be used for operations simulation, 

optimization, and planning. Safety automation can help to detect and address 
hazards. Product tracking through supply chains is easier, telemetry reduces the 

number of field workers in dangerous environments, operational systems are 
integrated with the enterprise platform, reducing data silos, and product traceability 
is extended through the supply chain. Automated data collection improves billing 

accuracy. Real-time visibility across facilities improves supply chain coordination. 

Cybersecurity, interoperability, and change management are known problems with 

digital transformation in healthcare. Structured frameworks to guide the 
digitalization process can alleviate some of these challenges. When multiple 
dimensions are taken into account, convergence can improve safety, sustainability, 
and terminal performance. 
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1. Introduction 

 

1.1 Background 

Digital transformation is changing process industries: existing automation systems are evolving at an 

unprecedented rate. Smart terminals that are critical links in an industrial supply chain are applying new 

technologies to optimize terminal operations, including Internet of Things (IoT) enabled sensing 

capabilities. 

Advanced analytics extracts actionable insights from data streams. Cloud-edge architectures enable 

scalable remote management capabilities [1]. 

Modern terminals face mounting pressure to improve efficiency. Safety requirements continue to increase 

across all domains. Environmental regulations demand better emissions monitoring and control. The 

convergence of OT and IT addresses these challenges directly. This integration creates unified digital 
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ecosystems. The ecosystems span from field devices to enterprise systems. Data-driven decision-making 

becomes possible at all organizational levels [2]. 

 

1.2 Industry Challenges 

Legacy PLC, SCADA, and DCS platforms operate in isolated silos, with distributed control systems 

offering greater control capacity but still facing integration challenges. Limited data availability 

constrains optimization efforts significantly. If operators intervene manually, operational risk increases 

and equipment degrades without easy detection. 

Traditional systems lack predictive capabilities entirely. Response times to anomalies remain slow and 

inefficient. 

Terminals struggle with fragmented information flows. Business systems cannot access operational data 

in real time. Supply chain becomes less visible, and someone reconciles financials in a time-consuming 

way, also making errors. Complying with regulations requires resources and a manual process. These 

limitations drive the need for digital transformation. 

 

1.3 Article Organization 

This article examines technological convergence in terminal operations. Section 2 explores the overall 

digital transformation framework. Section 3 details operational technology modernization efforts. Section 

4 reviews critical automation applications and their benefits. Section 5 discusses information technology 

integration patterns. Section 6 provides concluding observations on future directions. 

 

 
Figure 1: Smart Terminal OT-IT Convergence Architecture 

 



The Convergence Of Operational Technology (OT) And Information Technology (IT) In Smart Terminals: A 
Technical Review 

 

381 
 

2. The Convergence of Operational Technology (OT) and Information Technology (IT) in Smart 

Terminals 

 

2.1 Digital Transformation Framework 

Process industries are accelerating shifts from legacy automation. Modern smart terminals leverage 

multiple advanced technologies simultaneously. IoT-enabled sensing provides continuous equipment and 

process monitoring. Advanced analytics transform raw data into operational intelligence [3]. Cloud-edge 

architectures balance local responsiveness with centralized coordination. 

Real-time visibility has become essential for competitive operations. Operational agility allows terminals 

to respond more quickly, and improved predictive maintenance prevents equipment from degrading. A 

representative North American bulk liquid terminal modernization demonstrates these benefits 

quantitatively: the facility migrated from standalone SCADA to integrated cloud-connected DCS 

architecture with predictive analytics deployed across critical rotating equipment including pumps, 

compressors, and agitators. Post-implementation performance analysis measured a twenty-two percent 

reduction in unplanned maintenance events, eighteen percent improvement in throughput consistency, and 

twenty-seven percent decrease in energy consumption per unit transferred. The facility achieved return on 

investment within eighteen months of full deployment, primarily through avoided downtime costs and 

optimized resource utilization. 

 These systems analyze multiple parameters to identify problems. Early intervention extends asset life 

while optimizing throughput. Energy consumption also benefits from intelligent optimization algorithms 

[4]. 

 

2.2 Cloud Connectivity and Data Integration 

Cloud connectivity enhances scalability across terminal networks. Secure data aggregation enables cross-

site benchmarking and comparison. Through continuous machine learning model updates, efforts focus on 

reducing on-site inspections with remote-management systems. 

 These capabilities address fundamental limitations of traditional systems. Legacy platforms often operate 

in complete isolation. Limited data availability prevents effective optimization efforts. 

Smart terminals support increasingly autonomous operations. Emissions monitoring has become more 

precise and comprehensive. End-to-end process optimization spans receiving to dispatch operations. 

These advancements transform terminals into resilient data-driven hubs. Integration across supply chains 

enables coordinated planning and execution. 

 

2.3 Implementation Challenges 

The transition presents significant implementation challenges. Cybersecurity risks increase with expanded 

network connectivity, necessitating adherence to global standards such as ISA/IEC 62443 for industrial 

automation security and NIST frameworks for cyber-physical systems. Network segmentation follows 

ISA-95 principles with clearly defined zones separating enterprise IT from operational OT networks. 

Demilitarized zones provide controlled data exchange points between these domains. System 

interoperability requires careful architecture design and protocol selection. Organizational change 

management proves critical for successful adoption, particularly regarding operator training for remote 

operations and addressing resistance to automation adoption. Structured digitalization frameworks, 

together with IoT, AI, and the cloud, enable safer operations and less complexity. 

Resource use efficiency improves sustainability outcomes. Terminal performance reaches higher levels 

across multiple dimensions. Table 1 presents the fundamental technologies driving digital transformation 

in smart terminals, highlighting their primary capabilities and operational benefits across the convergence 

framework. 

 

Table 1: Key Technologies and Capabilities in Digital Terminal Transformation [3, 4] 
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3. Operation Technology (OT) - Automation Systems 

 

3.1 Modernization of Legacy Systems 

Digital transformation is reshaping terminal operations. Legacy PLC, SCADA, and DCS automation 

systems are modernizing rapidly, with distributed control systems increasingly preferred for their superior 

control capacity and integrated architecture. A representative brownfield terminal implementation 

demonstrates this evolution: migration from standalone SCADA to cloud-connected DCS architecture 

with predictive maintenance deployed on critical pumps and compressors resulted in measurable 

operational improvements. Smart terminals deploy advanced sensors throughout facilities. Edge devices 

process data locally for rapid response [5]. AI-driven analytics optimize field performance continuously. 

Analysis of statistical data on equipment deterioration can be utilized to develop predictive models to 

minimize equipment downtime, typically achieving reductions in unplanned downtime ranging from 

fifteen to twenty-five percent. 

Automation systems integrate multiple advanced capabilities. Autonomous loading reduces manual 

intervention requirements significantly. Safety interlocks provide multiple layers of protection. Emissions 

monitoring ensures environmental compliance continuously. Predictive maintenance models analyze 

various equipment parameters. Vibration signatures indicate bearing wear and imbalance conditions. 

Temperature trends reveal thermal stress and cooling problems. Flow measurements detect pump 

degradation and pipeline restrictions. Valve health monitoring identifies seal leaks and actuator issues [6]. 

 

3.2 Digital Twin Technology 

Digital twins enhance operational visibility significantly. These virtual replicas simulate tank inventory in 

real time. Loading workflows are modeled to identify optimization opportunities. Asset behavior 

predictions support maintenance planning. Physical and digital environments remain synchronized 

continuously. Data exchange happens without interruption or delay. 

Digital twin implementations require substantial data foundations. Minimum requirements include 

historical operational data spanning multiple operating cycles, typically sourced from process historians 
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such as OSI PI or similar platforms. Twin architectures follow three primary approaches: physics-based 

models utilizing first-principles engineering calculations, data-driven models leveraging machine learning 

algorithms trained on historical patterns, or hybrid approaches combining both methodologies for 

enhanced accuracy and robustness. 

Deployment maturity progresses through distinct phases. Initial implementations focus on monitoring and 

visualization capabilities, providing operators with enhanced situational awareness. Intermediate stages 

introduce diagnostic capabilities and what-if scenario analysis. Advanced deployments enable 

prescriptive optimization, automatically recommending or implementing control adjustments. Some 

organizations initially deploy twins for training purposes, allowing operators to practice responses to 

abnormal situations in safe virtual environments before progressing to operational optimization 

applications. 

 

3.3 Modern DCS Platforms and Cloud Integration 

Contemporary distributed control systems represent significant architectural advancement beyond legacy 

automation platforms. Modern DCS vendors provide native capabilities for OT-IT convergence and cloud 

connectivity that enable the smart terminal transformation. 

Leading DCS providers and their integration capabilities include: 

Honeywell Experion PKS offers native cloud connectivity through the Experion Orb platform, supporting 

OPC UA communication standards and integrated cybersecurity features compliant with ISA/IEC 62443 

requirements. The system provides embedded analytics and edge computing capabilities for local 

processing. 

Emerson DeltaV implements cloud services for remote operations management through DeltaV Cloud 

Services. The platform includes OPC DA/UA gateway functionality and edge analytics capabilities, with 

native integration to cloud historians and enterprise applications. 

Siemens SIMATIC PCS 7 leverages the TIA Portal engineering environment for unified configuration 

and provides MindSphere IIoT connectivity for cloud-based analytics. The system supports standardized 

industrial Ethernet protocols including PROFINET and OPC UA for interoperability. 

ABB Ability System 800xA features extended automation architecture spanning field devices to 

enterprise systems. The Ability Edge gateway enables hybrid cloud deployments, balancing local control 

with cloud-based optimization and analytics. 

Yokogawa CENTUM VP provides cloud-ready architecture with native OPC UA servers and supports 

Sushi Sensor integration for IIoT device connectivity. The platform enables seamless data flow from field 

instruments to enterprise applications. 

OT-cloud interface architectures typically implement three primary integration patterns. The edge 

gateway model deploys local edge devices that aggregate OT data, apply preliminary analytics, and 

securely transmit to cloud platforms via MQTT, HTTPS, or proprietary protocols. The historian-mediated 

model utilizes on-premise historians such as OSI PI or Aspen IP.21 to collect time-series data from DCS 

systems, with cloud connectors providing secure data replication to enterprise analytics platforms. Hybrid 

architectures distribute processing such that time-critical control remains at edge and DCS levels while 

optimization, advanced analytics, and enterprise integration occur in cloud environments. 

Vendor-agnostic integration increasingly relies on OPC UA (IEC 62541) as the industrial interoperability 

standard. This specification provides secure, platform-independent data exchange between DCS systems 

and IT applications, supporting both historical data access and real-time subscriptions while maintaining 

industrial-grade reliability and deterministic performance requirements. 

 

3.4 Benefits of OT Modernization 

Operational technology modernization delivers tangible benefits. Terminals transform into high-reliability 

environments. Failure rates decrease substantially across all equipment types. Data-rich operations enable 

evidence-based decision making. Safer processes emerge from better hazard detection. Efficiency 

improvements result from optimized workflows. Resource allocation becomes more effective and 

economical. 
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3.5 Terminal Automation Equipment 

Terminal automation equipment encompasses diverse system types. Control systems coordinate activities 

across entire facilities. Sensors provide continuous monitoring of critical parameters. Actuators execute 

commands to adjust process conditions. Communication networks link components into cohesive 

architectures. These elements work together to optimize complex operations. Loading and unloading 

proceed with minimal manual oversight. Safety management systems operate continuously in the 

background. Inventory tracking maintains accurate product accountability. 

 

3.6 Automation Benefits 

Automation reduces manual intervention requirements substantially. Error rates decrease as human 

factors diminish. Enhanced safety emerges from real-time data availability. Remote-control capabilities 

allow centralized operations management. Automated valve control systems regulate hydrocarbon flows 

precisely. Precise delivery reduces spill risks significantly. Integrated DCS and SCADA systems enable 

centralized facility monitoring, with distributed control systems offering enhanced control loop 

management and regulatory control capabilities. Operators gain comprehensive views from control room 

interfaces. 

 

3.7 Technology Advancement 

A more connected world emerges through technology. IoT platforms unify previously isolated automation 

islands. AI algorithms predict maintenance needs before failures. Performance optimization continues as 

systems learn patterns. Integration schemes become deeper and more advanced over time. Table 2 

outlines the critical components of modern operational technology systems in terminal automation, 

detailing their monitoring parameters and primary functions in equipment health management. 

 

Table 2: Operational Technology Modernization Components and Functions [5, 6] 

 

 
 

4. Critical Automation Applications in Terminal Operations 
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4.1 Automated Valve and Flow Control 

 

4.1.1 System Functionality 

Automated valves regulate hydrocarbon flow during operations. These systems ensure precise control 

over transfer rates. Spill risks decrease substantially with automated management. Throughput 

optimization occurs through dynamic flow adjustments [7]. Implementation demonstrates significant 

improvements across facilities. Adoption accelerates due to strengthening safety regulations. Consistent 

flow management becomes essential as volumes increase. 

 

4.1.2 Performance Outcomes 

Performance outcomes validate investment in automated systems. Spill incidents decline as control 

precision improves. Throughput rates increase without compromising safety margins. Operational costs 

decrease through optimized resource utilization. Automated flow control becomes standard in new 

installations. High-volume facilities particularly benefit from these capabilities. Precise control becomes 

critical as throughput demands rise [8]. 

 

4.2 Remote Monitoring and Control Systems 

 

4.2.1 System Architecture 

Remote systems enable centralized oversight of operations. Operators manage facilities from control 

rooms or remote locations. Sensor integration provides comprehensive equipment monitoring. Camera 

systems offer visual verification of field conditions. Control interfaces allow real-time adjustments to 

parameters. Data streams include pressure, temperature, and status indicators. Implementation examples 

demonstrate substantial benefits globally. 

 

4.2.2 Adoption Drivers 

Adoption drivers extend beyond simple cost reduction. Safety improvements occur by limiting personnel 

exposure, with implementations demonstrating reductions in field operator exposure to hazardous areas 

ranging from twenty to forty percent. Hazardous area access requirements decrease significantly. 

Response times to anomalies improve through monitoring. Predictive maintenance becomes feasible with 

data collection. Equipment downtime decreases through early problem detection. Remote capabilities 

support operations during adverse conditions. 

 

4.3 Safety and Emergency Response Automation 

 

4.3.1 Safety System Components 

Safety automation tools provide critical protection layers. Fire detection systems operate continuously 

across facilities. Gas leak sensors monitor for hazardous releases constantly. Emergency shutdown 

systems activate protective responses automatically. These technologies trigger responses within seconds. 

Valve closure prevents the escalation of developing incidents. Alarm activation alerts personnel 

immediately to dangers. 

 

4.3.2 Performance Metrics 

Performance metrics demonstrate clear value propositions. Accident rates decline with automated safety 

systems. Compliance with evolving standards becomes more achievable. Environmental impact decreases 

through faster containment. Regulatory mandates increasingly require these protections. Modern 

terminals consider safety automation essential. Integration with other systems enhances overall 

effectiveness. 

 

4.4 Inventory and Asset Management 
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4.4.1 Tracking Technologies 

Automated inventory tracking monitors hydrocarbon levels continuously. Equipment status visibility 

supports maintenance planning. Asset management systems track component lifecycles comprehensively. 

RFID tags enable precise item identification and location. IoT sensors and data analytics provide real-

time insights into conditions to enable follow-up actions. Precise inventory control reduces product losses 

significantly. Stock level optimization minimizes capital tied in inventory. 

 

4.4.2 Operational Benefits 

Adoption benefits extend across operational domains. Just-in-time operations become feasible with 

accurate tracking. Storage costs decrease through optimized inventory levels. Automation improves data 

accuracy in reporting and ensures regulatory compliance. Enhanced supply chain visibility enables better 

coordination across stakeholders. Financial reconciliation becomes more accurate and timely, with billing 

accuracy improvements typically exceeding ninety-eight percent in automated implementations compared 

to manual processes. Asset management extends equipment service lives. 

 

4.5 Data Analytics and Predictive Maintenance 

 

4.5.1 Analytical Capabilities 

Advanced data analytics leverage AI and machine learning. Equipment failure prediction occurs before 

actual breakdowns. Proactive maintenance approaches minimize unplanned downtime. Equipment 

lifespan extends through condition-based interventions. Implementation results show substantial cost 

reductions globally. 

 

4.5.2 Performance Validation 

Performance metrics validate analytical investment decisions. Uptime percentages increase as outages 

decrease. Maintenance costs decline through optimized timing. Catastrophic failures get prevented so 

safety goes up, and data drives decisions as a standard practice. Automation systems commonly have 

advanced analytics. Integration with operational systems enables optimization. Table 3 summarizes the 

major automation applications deployed in terminal operations, their key implementation features, and the 

resulting operational improvements achieved through these technologies. 

 

Table 3: Critical Automation Applications and Operational Impact [7, 8] 
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5. Information Technology (IT) — ERP Systems and OT–IT Integration 

 

5.1 Enterprise IT Systems 

Information Technology plays complementary roles in operations. Cloud-enabled ERP systems support 

enterprise-wide coordination. Manufacturing execution systems bridge planning and operations. Business 

applications handle scheduling across facilities [9]. Inventory management systems track products 

throughout chains. Order processing systems coordinate customer requirements. Wide-ranging 

compliance and financial reporting systems keep the organization in compliance and the financial records. 

Cloud connectivity allows for real-time data collection. Enterprise systems access OT data continuously. 

Data-driven approaches replace intuition-based management practices. Analytics reveal optimization 

opportunities across domains. Integration patterns vary based on architectural requirements. Window 

services provide basic connectivity in deployments. OPC UA protocols enable standardized data 

exchange. IIoT gateways support heterogeneous system integration [10]. 

 

5.2 OT-IT Convergence Benefits 

OT-IT convergence creates unified digital threads. Field operations connect seamlessly to enterprise 

planning. This integration eliminates traditional data silos. Information flows bidirectionally between 

operational and business layers. Product movement traceability improves through tracking. Billing 

accuracy increases with automated capture. Supply-chain coordination benefits from synchronized 

sharing. 

 

5.3 Smart Factory Capabilities 

Combined OT automation and IT platforms enable capabilities. Terminals operate as fully connected 

intelligent facilities. Smart factory concepts extend to terminal environments. Data integration supports 

holistic optimization approaches. Enterprise visibility enables strategic decision-making. Operational 

efficiency improves through coordinated execution. Business agility increases with responsive systems. 

Table 4 describes the enterprise information technology systems supporting terminal operations, their 

integration mechanisms, and the strategic benefits achieved through operational technology and 

information technology convergence. 

 

5.4 Cybersecurity Architecture and Network Zoning 

Secure OT-IT convergence requires structured cybersecurity frameworks. The ISA/IEC 62443 standard 

defines security zones and conduits for industrial automation environments. Typical architectures 

implement multiple security levels: Level 0 encompasses field devices and sensors, Level 1 includes basic 

control systems, Level 2 covers supervisory control and area operations, Level 3 addresses site operations 

and manufacturing execution, and Levels 4-5 handle enterprise planning and logistics. 

Demilitarized zones serve as critical security boundaries between OT and IT networks. These DMZ 

architectures host data historians, application servers, and security monitoring systems that mediate 

communication between operational and business networks. Unidirectional gateways enforce data flow 

policies, typically allowing operational data to flow toward enterprise systems while restricting command 

traffic from business networks into control systems. 

Brownfield terminal implementations face practical cybersecurity constraints. Legacy equipment often 

lacks modern security capabilities such as encrypted communications or authentication mechanisms. 

Retrofit projects must balance security requirements against operational continuity, equipment lifecycle 

economics, and compatibility with existing infrastructure. Network segmentation strategies for brownfield 

environments often rely on external security appliances and architectural controls rather than equipment 

replacement, enabling incremental security improvements while maintaining operational stability. 

 

Table 4: Enterprise IT Systems and OT-IT Integration Benefits [9, 10] 
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6. Implementation Considerations and Lessons Learned 

 

6.1 Operator Training and Change Management 

Successful digital transformation requires comprehensive operator training programs. Remote operations 

demand new skill sets beyond traditional field operations, including advanced troubleshooting using data 

analytics, understanding of control system architectures, and cybersecurity awareness. Training curricula 

should address both technical competencies and situational awareness skills necessary for managing 

facilities through digital interfaces rather than direct physical observation. 

Resistance to automation adoption represents a significant implementation challenge. Operators may 

perceive digital twins and autonomous systems as threats to job security or professional expertise. 

Workforce concerns manifest as skepticism toward system recommendations, reluctance to trust 

automated decisions, or active resistance to new workflows. Effective change management addresses 

these concerns through transparent communication about technology objectives, involvement of 

operational personnel in system design and validation, and demonstration of how automation augments 

rather than replaces human expertise. 

 

6.2 Quantified Performance Improvements 

Digital transformation delivers measurable operational improvements across multiple performance 

dimensions. Table 5 summarizes typical performance gains observed in terminal implementations, 

providing quantitative validation for technology investment decisions. 

 

Table 5: Quantified Benefits of Digital Terminal Transformation 
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These performance improvements translate directly to financial returns, safety enhancements, and 

regulatory compliance benefits. Implementation timelines to achieve these results typically range from 

twelve to twenty-four months depending on facility complexity, existing infrastructure conditions, and 

organizational change management effectiveness. Sustained benefits require ongoing optimization, 

system maintenance, and continuous operator training programs. 

 

6.3 Common Pitfalls and Mitigation Strategies 

Digital transformation initiatives encounter recurring challenges across implementations. Underestimating 

data quality requirements leads to poor model performance and operator distrust. Organizations must 

invest in data cleansing, validation, and governance before deploying advanced analytics. Insufficient 

attention to cybersecurity during design phases creates vulnerabilities that prove costly to remediate later. 

Integration complexity often exceeds initial estimates, particularly in brownfield environments with 

heterogeneous legacy systems. 

Successful implementations avoid these pitfalls through structured approaches. Proof-of-concept pilots 

validate technology feasibility and build organizational confidence before full-scale deployment. Cross-

functional teams ensure operational requirements drive technology selection rather than pursuing 

solutions searching for problems. Vendor selection criteria should emphasize long-term support, 

interoperability standards, and upgrade pathways rather than initial cost alone. 
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6.4 Phased Adoption Strategies 

Phased implementation approaches manage technical complexity and organizational change more 

effectively than big-bang deployments. Initial phases typically focus on data infrastructure and visibility 

improvements: deploying sensors, establishing data historians, and implementing basic monitoring 

dashboards. These foundational capabilities demonstrate value through improved situational awareness 

while building data assets necessary for advanced applications. 

Intermediate phases introduce analytical capabilities and limited automation. Predictive maintenance 

pilots on non-critical equipment allow organizations to develop operational processes and validate model 

accuracy before expanding to critical assets. Remote monitoring capabilities can be staged by area or 

process unit, allowing operators to develop proficiency gradually. Advanced phases deploy optimization 

algorithms, expanded autonomous operations, and enterprise integration. 

This graduated approach aligns technology deployment with organizational learning curves, allows 

refinement based on operational feedback, and demonstrates incremental value that sustains stakeholder 

support throughout multi-year transformation programs. 

 

Conclusion 

The convergence of operational technology and information technology represents a fundamental shift in 

terminal operations. Digital transformation moves facilities beyond legacy PLC, SCADA, and DCS 

automation limitations, with modern distributed control systems providing enhanced capabilities for 

complex terminal operations. Smart terminals act as clever nodes in the industrial supply chain, with IoT-

enabled sensing providing unprecedented visibility into operations. Advanced analytics can mobilize data 

into actionable insights, and cloud-edge architectures can manage scaling distributed assets. Predictive 

maintenance reduces downtime with the extension of the life of the asset. Remote monitoring makes 

things safer and lessens human exposure. Automation increases effectiveness and precision while loading 

and unloading goods and managing inventory. Data integration removes the silos between the operational 

and business systems, allowing enterprise platforms to gain real-time visibility over the field and join 

planning and execution across the enterprise. Implementation challenges require structured approaches. 

Cybersecurity risks require a risk and security posture. Systems must interoperate. Standardized protocols 

and systems architecture ensure that systems can interoperate. It consumes time, and senior leaders must 

support it, plus stakeholders must engage, but the business transforms to keep people and communities 

safe for a clear reason. Sustain by efficiently producing through the actions of reducing resource use and 

emissions, and perform better to deliver a competitive advantage. Trends such as AI and autonomous 

machines will continue to mature. The use of edge computing will allow more local decision-making, 

whereas digital twin use cases will be expanded and deployed throughout facilities. Autonomous systems 

will effectively handle several complicated tasks. Integration standards will further mature and become 

ubiquitous. As the terminal industry leads industrial digital transformation, it is expected to continue to 

improve safety, efficiency, and sustainability through further evolution. 
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