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Abstract - Public transportation and public works agencies 

must sustain essential citizen services during disruptions 

including severe weather events, facility outages, and funding 

uncertainty. In the well-known global disruption era and the 

years following the recent pandemic, agencies faced hybrid 

work realities, supplier lead time variability, and urgent 

procurement demands that required both speed and 

accountability. This paper examines how Oracle Fusion Cloud 

Supply Chain Management supports resilience in public 

transportation agencies by enabling secure remote work, mobile 

execution of workflow tasks, centralized visibility, and 

recoverable cloud service operations. Using a practitioner lens 

grounded in continuity standards and supply chain risk 

guidance, the study proposes a Public Sector SCM Cloud 

Resilience Capability Model and introduces measurable 

indicators including Time to Detect, Time to Replan, Time to 

Recover, Supplier Lead Time Volatility Index, Backlog Aging 

During Emergency Windows, and Control Latency. The paper 

also discusses how emerging AI assistance can accelerate 

disruption response through rule guided recommendations that 

remain subject to human review and approval. The result is a 

structured, auditable approach that connects cloud enabled 

execution with governance evidence and measurable outcomes 

for public transportation agencies. 
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1. Introduction 
Public transportation agencies operate within a supply 

environment where operational disruption translates directly 

into citizen impact. Fleet maintenance parts, safety equipment, 

fuel procurement, infrastructure repair materials, and contracted 

services are not optional inputs; they are prerequisites for 

service continuity. 

 

The recent pandemic exposed structural weaknesses in 

public sector supply chains, particularly where ERP systems 

were dependent on onsite infrastructure, manual approval 

routing, or centralized physical oversight. However, the shift 

that followed was not temporary. Hybrid workforce models 

became permanent in many agencies. Emergency procurement 

scenarios continued beyond the pandemic period. Severe 

weather events and infrastructure incidents remained frequent. 

Funding uncertainty introduced additional operating constraints. 

 

Resilience therefore evolved from crisis management into 

an institutional capability. In this context, Oracle Fusion Cloud 

SCM provided more than system modernization; it introduced 

structural decoupling from physical infrastructure, distributed 

access capability, and improved visibility across procurement 

and inventory operations. 

 

This paper proposes that public sector cloud resilience operates 

across three reinforcing layers: 

 Structural resilience: Reduction of dependence on 

onsite infrastructure and improved recoverability. 

 Operational resilience: Hybrid workforce enablement 

and mobile workflow continuity. 

 Intelligent resilience: AI assisted sensing and 

mitigation under governance control. 

 

2. Research and Standards Foundation 
2.1. Contingency Planning and Mission Continuity 

NIST SP 800-34 emphasizes recovery priorities, 

documented response procedures, and periodic testing to 

maintain mission essential operations [1]. ISO 22301 requires 

structured business continuity management systems, including 

risk identification, response procedures, and documented 

governance oversight [2]. 

 

Public transportation agencies must therefore demonstrate 

not only uptime but structured recovery readiness and 

accountability. 

 

Foundational resilience literature defines supply chain 

resilience as the adaptive capability to prepare for, respond to, 

and recover from disruptions while maintaining continuity of 

operations [11], [13]. Early resilience research emphasized 

agility, flexibility, and collaboration as core drivers of recovery 

performance [11], [12]. These theoretical references align with 

the governance and sensing mechanisms proposed in this model 

and support the integration of measurable disruption response 

metrics within public sector supply chains. 

 

2.2. Cloud Availability and Recoverability 

Oracle OCI regions and availability domains are designed 

for fault isolation and high availability across geographically 

distributed infrastructure [3]. Oracle’s Cloud Adoption 

Framework frames resilience as maintaining availability and 

restoring service efficiently when failures occur [4]. 

 

In a SaaS delivery model, this reduces agency dependence 

on local database teams and physical server rooms. As long as 
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secure authentication remains available, enterprise workflows 

continue independent of building access constraints. 

 

2.3. Cyber Supply Chain Risk Governance 

NIST SP 800-161 Rev. 1 expands resilience to include 

supplier ecosystem risk and cybersecurity supply chain 

considerations [5]. For public transportation agencies, digital 

integrations with suppliers, contractors, and service vendors 

create dependencies that must be managed as part of operational 

continuity. 

 

3. Methodology 
This study follows a practitioner analytical framework 

approach. The model and observations presented are derived 

from: 

 Publicly available standards and guidance documents 

[1], [2], [5]. 

 Oracle cloud resiliency documentation [3], [4], [7], [8], 

[9]. 

 Synthesized operational patterns observed across 

multiple public transportation and public works 

deployments. 

 

The practitioner scenarios included are illustrative 

composites of real-world operational conditions. They are not 

single agency case studies but reflect recurring patterns 

observed in public sector implementations. 

 

This approach aligns with applied research methodologies 

where framework development integrates standards guidance 

with practitioner insight. 

 

4. Public Sector SCM Cloud Resilience Capability 

Model 
The proposed model contains six pillars and introduces a 

Capability Progression Framework to evaluate institutional 

strength, operational depth, and measurable resilience adoption 

within public transportation supply chains. Each pillar 

represents a distinct but interdependent dimension of resilience 

capability in a cloud-enabled public sector environment. 

 

The model extends established resilience theory by 

translating adaptive capacity and recovery agility constructs into 

cloud-enabled operational mechanisms specific to public 

transportation agencies [11], [13]. 

 

4.1. Pillar 1: Continuity of Citizen Services 

Focus: Ability to maintain mission critical service outputs 

during disruption 
In public transportation agencies, resilience is ultimately 

measured by continuity of service delivery to citizens. 

Procurement, maintenance, inventory replenishment, and 

supplier coordination are enabling functions whose failure 

directly affects fleet availability, infrastructure repair timelines, 

safety compliance, and public mobility. 

 

Continuity of citizen services requires: 

 Identification of mission critical supply categories and 

workflows. 

 Defined recovery priorities aligned with operational 

impact. 

 Clear maximum tolerable downtime thresholds. 

 Operational escalation pathways tied to service risk. 

 

This pillar moves resilience beyond system uptime and 

centers it on outcome continuity. A cloud-based SCM 

environment supports this pillar by maintaining access to 

procurement and maintenance workflows during building 

closures, weather disruptions, or restricted onsite access periods. 

However, outcome continuity requires governance alignment, 

not technology alone. 

 

4.2. Pillar 2: Institutionalization of Resilience 

Focus: Documented policies, drills, escalation pathways, and 

corrective action governance 
Resilience that depends on informal knowledge or 

individual heroics is fragile. Institutionalization requires formal 

documentation, recurring review cycles, and evidence-based 

governance. 

 

Key elements include: 

 Written contingency procedures for supply chain 

disruptions. 

 Defined escalation matrixes identifying decision 

authority at each disruption tier. 

 Periodic scenario testing or tabletop exercises. 

 Post-event reviews with corrective action tracking. 

 

This pillar reflects alignment with continuity standards such 

as NIST SP 800-34 and ISO 22301, which emphasize structured 

preparedness, documentation, and periodic validation [1], [2]. 

 

Cloud platforms enable resilience execution, but 

institutional governance ensures resilience is repeatable, 

auditable, and transferable across leadership transitions. 

 

4.3. Pillar 3: Digital Continuity 

Focus: SaaS accessibility, cloud recoverability, secure 

authentication, and disaster recovery readiness 
Digital continuity represents the structural foundation of 

modern resilience. In legacy ERP environments, continuity 

often depended on physical infrastructure access and localized 

database management. Cloud-based SCM shifts this dependency 

model. 

 

Digital continuity includes: 

 SaaS-based system availability independent of agency-

owned hardware. 

 Geographically distributed infrastructure with isolation 

constructs such as regions and availability domains [3]. 

 Documented disaster recovery strategies and testing 

cycles [4]. 

 Secure identity governance that enables distributed 

access without weakening control boundaries [7]. 

 

This pillar ensures that operational workflows remain 

accessible when physical facilities are unavailable. It also 

reduces single points of failure tied to onsite infrastructure. 
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4.4. Pillar 4: Disruption Sensing and Decision Speed 

Focus: Rapid identification and classification of supply 

disruptions 
Resilience performance is highly sensitive to how quickly a 

disruption is detected and classified. Delayed detection 

increases backlog accumulation, escalates cost impact, and 

lengthens recovery cycles. 

 

This pillar emphasizes: 

 Defined disruption thresholds, such as lead time 

variance triggers. 

 Real time monitoring dashboards for procurement and 

inventory flows. 

 Formal incident logging and classification protocols. 

 Defined Time to Detect performance measurement. 

 

Cloud platforms support centralized visibility, but sensing 

capability requires threshold definition and governance 

activation. Without formal classification processes, disruptions 

may remain visible but unprioritized. 

 

4.5. Pillar 5: Rapid Replanning and Stabilization 

Focus: Preapproved mitigation pathways and agile approval 

structures 
Detection alone does not create resilience; mitigation speed 

determines operational stabilization. Rapid replanning requires 

predefined mitigation options and flexible yet controlled 

approval structures. 

 

Components of this pillar include: 

 Pre-qualified alternate suppliers of critical categories. 

 Emergency procurement pathways consistent with 

oversight expectations. 

 Defined approval delegation structures for declared 

emergency windows. 

 Measurement of Time to Replan and Time to Recover. 

 

Mobile workflow capability can reduce backlog aging when 

approval bottlenecks are a dominant driver and when mobile 

approvals are adopted at scale. This clarification ensures 

academic precision while acknowledging operational realities. 

 

Rapid replanning is strongest when mitigation pathways are 

predefined rather than improvised during each disruption. 

 

4.6. Pillar 6: Supplier Ecosystem Risk 

Focus: Supplier volatility monitoring and cyber supply 

chain governance 
Modern public transportation supply chains extend beyond 

material flow. Digital integration, third party dependencies, and 

contractor access introduce ecosystem risk. 

 

This pillar requires: 

 Periodic supplier lead time volatility analysis using 

metrics such as LTVI. 

 Supplier tier segmentation based on criticality and 

operational dependency. 

 Cyber supply chain risk evaluation consistent with 

NIST SP 800-161 [5]. 

 Monitoring supplier performance trends and anomaly 

detection. 

Resilience requires recognizing that supplier instability, 

cybersecurity events, or contractor disruption can impair 

operations even if internal systems remain available. 

 

4.7. Capability Progression Framework 

The Capability Progression Framework evaluates how 

deeply the six pillars are embedded into agency operations. It 

provides a structured method for assessing resilience adoption 

depth across governance, metrics, and technology usage. 

 Level 1: Reactive: Disruptions are addressed 

individually without formal metrics or structured 

governance oversight. Actions are largely event driven 

and dependent on individual expertise. Documentation 

may exist but is not systematically applied. 

 Level 2: Structured: Documented procedures and basic 

reporting mechanisms exist. Disruption handling 

follows defined steps, and escalation matrixes are 

identified. However, resilience metrics are not 

consistently tracked, and performance thresholds are 

not formally tied to governance triggers. 

 Level 3: Measured: Resilience metrics such as Time to 

Detect, Time to Replan, Supplier Lead Time Volatility 

Index, and Backlog Aging are actively tracked. 

Thresholds trigger predefined governance actions. 

Leadership reviews resilience indicators on a recurring 

basis, and corrective actions are documented. This 

level marks transition from structured documentation 

to measurable operational discipline. 

 Level 4: Optimized: AI assisted sensing, predictive 

analytics, and continuous improvement cycles operate 

under documented governance oversight. Historical 

disruption data informs threshold calibration. Rule 

guided AI recommendations accelerate mitigation 

preparation while preserving human approval and audit 

evidence. Resilience at this level is proactive rather 

than reactive, data driven rather than anecdotal, and 

embedded into institutional culture rather than 

dependent on isolated initiatives. 

 

5. Structural and Operational Resilience in 

Practice 
5.1. Hybrid workforce enablement 

Secure remote access enables procurement analysts and 

maintenance planners to execute responsibilities without onsite 

presence. Cloud based authentication and browser access 

supported continuity during restricted onsite access periods and 

funding uncertainty [7]. 

 

5.2. Mobile workflow continuity 

Mobile capable approvals allow decision chains to continue 

when approvers are offsite. 

 

To tighten academic accuracy as discussed earlier: 

 Mobile workflow can reduce backlog aging when 

approval bottlenecks are a dominant driver and when 

mobile approvals are adopted at scale. 

 This clarification acknowledges that mobile capability 

is one factor among several affecting backlog behavior. 
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6. Resilience Metrics 
6.1. Time to Detect 

Agencies should define detection thresholds; for example, 

supplier lead time exceeding two standard deviations above 

rolling average. 

 

6.2. Time to Replan 

Measured from incident logging to approved mitigation 

activation. Governance maturity significantly affects this metric. 

 

6.3. Time to Recover 

Aligned to restoration of acceptable operational throughput 

as defined in continuity planning [1], [2]. 

 

6.4. Supplier Lead Time Volatility Index 

 Formula: standard deviation divided by mean lead time 

over defined period. 

 Agencies may segment suppliers into risk tiers based 

on LTVI percentile ranking. 

 

6.5. Backlog Aging During Emergency Windows 

Track distribution of open transactions initiated during 

declared emergency periods. Compare to baseline non-

emergency windows. 

 

6.6. Control Latency 

Measured from formal policy decision timestamp to 

effective enforcement in transactional workflows. 

 

7. Intelligent Resilience – AI assisted Operational 

Support 
Oracle has introduced AI driven capabilities that enhance 

exception detection, summarization, and operational insight [9]. 

 

Current AI capabilities are primarily advisory, while rule 

guided autonomous execution is discussed as a forward-looking 

direction [9]. 

 

AI assisted resilience in public transportation can include: 

 Exception pattern detection across procurement and 

inventory workflows. 

 Identification of abnormal backlog growth trends. 

 Detection of supplier lead-time variability spikes. 

 Automated summarization of transactional anomalies 

for leadership review. 

 

User/Human final approval/decision making remains 

central to public sector accountability. 

 

This reduces the time required for leadership to classify 

disruption severity and determine mitigation actions. In all 

stages, auditability and approval controls remain intact. AI 

functions as a resilience accelerator rather than an autonomous 

authority. 

 

8. Practitioner Lens: Illustrative Real-World 

Scenarios 
The following scenarios represent illustrative composites 

derived from recurring operational conditions observed in 

public transportation and public works environments. 

 

8.1. Scenario A: Severe Weather and Distributed Workflow 

Continuity 

During a winter weather event, administrative buildings 

were temporarily inaccessible. Procurement and maintenance 

approvals continued through secure remote authentication and 

mobile-capable workflows. Because system accessibility did not 

depend upon onsite infrastructure management, transaction 

processing continued with limited delay. 

 

Operational outcomes included stable Time to Replan 

performance and minimal backlog aging compared to historical 

disruption patterns. 

 

8.2. Scenario B: Supplier Volatility and Governance 

Institutionalization 

Post-pandemic supplier lead times demonstrated increased 

variability across specialized transit components. The agency 

implemented recurring volatility analysis using historical 

purchase order data and categorized suppliers based on lead-

time variability thresholds. 

 

Mitigation pathways, including secondary sourcing and 

inventory buffer adjustments, were predefined and documented. 

Over time, Time to Replan improved as mitigation responses 

transitioned from reactive to structured governance execution. 

 

8.3. Scenario C: Funding Uncertainty and AI-Assisted 

Exception Prioritization 

During periods of funding uncertainty or restricted onsite 

access, procurement leadership leveraged AI-assisted exception 

summaries to prioritize review of anomalous spending patterns 

and backlog accumulation. Rather than manually reviewing 

large transaction volumes, leadership focused on system-

highlighted risk areas. 

 

This approach improved disruption sensing speed and 

supported timely policy adjustments while maintaining 

supervisory approval controls. 

 

improved transparency, and stronger governance. This work 

shows that robust supplier collaboration secures compliance 

while unlocking strategic gains, positioning procurement as an 

accountable governance-driven digital system. As Oracle’s 

roadmap evolves, incorporating predictive supplier risk 

analytics and AI-assisted scoring, public agencies have a proven 

blueprint for balancing efficiency, inclusivity, and trust in 

supplier collaboration. 

 

9. Discussion 
Resilience outcomes in public transportation supply chains 

are influenced by both technological capability and governance 

maturity. Cloud delivery models reduce dependency on onsite 

infrastructure and enable distributed access [3], [4]. Hybrid 

workforce enablement and mobile workflows support 

operational continuity when physical presence is constrained 

[8]. 

 

However, measurable resilience improvements are strongest 

when agencies institutionalize disruption thresholds, escalation 

matrixes, and recurring review cycles. Metrics such as Time to 

Detect, Time to Replan, and Supplier Lead-Time Volatility 

Index provide objective indicators of performance. 
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Collectively, the defined metrics provide an integrated 

resilience scorecard that connects sensing speed, decision 

agility, recovery performance, supplier stability, governance 

enforcement speed, and operational backlog behavior into a 

measurable institutional capability. 

 

The defined capability progression aligns with resilience 

scholarship that positions adaptability and recovery velocity as 

differentiators of high-performing supply chains [12], [13]. By 

embedding measurable sensing and replanning indicators within 

institutional governance, the proposed framework 

operationalizes theoretical resilience constructs into executable 

public sector practice. 

 

AI-assisted capabilities enhance sensing and analysis but 

operate most effectively within structured governance 

frameworks. In public sector environments, accountability, 

transparency, and documented approval pathways remain 

essential components of intelligent resilience adoption [5], [10]. 

 

10. Limitations and Future Research 
Advancements in AI-assisted supply chain functionality 

may enable configurable rule sets tied to predefined disruption 

categories. In public transportation agencies, such capabilities 

could support automated preparation of mitigation plans for 

predictable disruption types, including supplier delay thresholds 

or weather-related demand shifts. 

 

Future evaluation should assess measurable reductions in 

Time to Replan and Backlog Aging attributable to structured AI-

assisted workflows under documented governance controls. 

 

This study adopts a practitioner analytical framework 

approach supported by established standards guidance and 

synthesized operational patterns. While the proposed model is 

grounded in resilience theory and public sector governance 

principles, it does not include multi-agency empirical 

benchmarking data. Future research should evaluate quantitative 

resilience performance across multiple public transportation 

agencies using the defined metrics, including Time to Detect, 

Time to Replan, and Supplier Lead-Time Volatility Index. 

 

Additionally, sustained evaluation of AI-assisted disruption 

sensing and governance-constrained mitigation workflows 

would strengthen empirical validation of Intelligent Resilience 

progression. Comparative analysis between agencies operating 

at different capability progression levels may further clarify 

measurable performance differences attributable to adoption 

level and governance discipline. 

 

 

 

 

11. Conclusion 
Public transportation agencies operate within environments 

where operational continuity directly affects citizen mobility 

and safety. Oracle Fusion Cloud SCM supports resilience 

through structural continuity enabled by SaaS delivery, 

operational continuity supported by hybrid workforce and 

mobile workflow capabilities, and intelligent resilience through 

AI-assisted sensing and analysis. 

 

When integrated with institutional governance and 

measurable performance metrics aligned to continuity standards 

[1], [2], public transportation agencies can transition from 

reactive disruption management to structured, repeatable 

resilience capability. 

 

References 
[1] National Institute of Standards and Technology (NIST), SP 

800-34 Rev. 1: Contingency Planning Guide for Federal 

Information Systems, Gaithersburg, MD, USA, 2010. 

[2] International Organization for Standardization (ISO), ISO 

22301:2019 Business Continuity Management Systems — 

Requirements, Geneva, Switzerland, 2019. 

[3] Oracle Corporation, “Regions and Availability Domains,” 

Oracle Cloud Infrastructure Documentation, 2026. 

[4] Oracle Corporation, “Resiliency,” Oracle Cloud Adoption 

Framework Documentation. 

[5] National Institute of Standards and Technology (NIST), SP 

800-161 Rev. 1: Cybersecurity Supply Chain Risk 

Management Practices, Gaithersburg, MD, USA, 2022. 

[6] The White House, Quadrennial Supply Chain Review 

2021–2024, Washington, DC, USA, 2024. 

[7] Oracle Corporation, “Oracle US Government Cloud 

Authorizations,” Oracle Documentation. 

[8] Oracle Corporation, “Oracle Fusion Applications Common: 

User Experience and Mobile Capabilities,” Oracle 

Documentation. 

[9] Oracle Corporation, “AI Agents Help Boost Supply Chain 

Efficiency and Strengthen Resilience,” Oracle News 

Announcement, 2026. 

[10] Organisation for Economic Co-operation and Development 

(OECD), Implementing the OECD Recommendation on 

Public Procurement, Paris, France, 2025. 

[11] M. Christopher and H. Peck, “Building the resilient supply 

chain,” International Journal of Logistics Management, 

vol. 15, no. 2, pp. 1–14, 2004. 

[12] Y. Sheffi and J. Rice, “A supply chain view of the resilient 

enterprise,” MIT Sloan Management Review, vol. 47, no. 1, 

pp. 41–48, 2005. 

[13] S. Y. Ponomarov and M. C. Holcomb, “Understanding the 

concept of supply chain resilience,” International Journal 

of Logistics Management, vol. 20, no. 1, pp. 124–143, 

2009. 

 

 


