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The National Plan of Integrated Airport Systems (NPIAS) forms the foundational framework for aviation
infrastructure in the United States, integrating a network of 3,287 public-use airports that are essential for
driving economic growth, supporting national security objectives, and maintaining connectivity in an
increasingly interconnected world. As detailed in the FAA's NPIAS Report for Fiscal Years 2025-2029,
these airports are grappling with an estimated $67.5 billion in development needs over the next five years,
stemming from aging infrastructure, persistent inflationary pressures, and the rapid integration of
emerging technologies like electrification, autonomy, and advanced air mobility (AAM). This backdrop is
further complicated by profound generational shifts in how people perceive and engage with
transportation. The Silent Generation (born 1928-1945) and Baby Boomers (born 1946-1964) largely
influenced the system's design, favoring structured, efficient hub-and-spoke models that prioritized scale
and reliability for mass travel. In contrast, Generation Z (born 1997-2012) and Generation Alpha (born
2013 onward) bring expectations shaped by digital immersion, sustainability concerns, and a desire for
seamless, on-demand experiences, think app-driven journeys that blend autonomous vehicles (AVs) with
electric vertical takeoff and landing (eVTOL) aircraft.

This generational pivot demands a radical rethinking of NPIAS, where artificial intelligence (Al) emerges
as the transformative force capable of bridging these divides. Over the next five years, Al is poised to
redefine aviation operations, from predictive maintenance to real-time personalization, enhancing
efficiency, resilience, and user satisfaction. Drawing insights from key national documents, including the
AAM National Strategy (released December 17, 2025), which charts a bold path for AAM from 2026 to
2036 with emphases on airspace integration, infrastructure development, and community benefits, and the
AAM Comprehensive Plan aimed at maturing AAM ecosystems in the U.S., this paper delves into Al's
potential to reposition NPIAS. It also incorporates recent policy developments, such as the January 2026
announcement by U.S. Transportation Secretary Sean P. Duffy and FAA Administrator Bryan Bedford on
accelerating AAM initiatives, the proposed $22.2 billion FAA budget under H.R. 7148 for FY2026,
lessons from the "Integrating Vertidrome Management Tasks into U-space" whitepaper on automated
vertiport operations, and the Florida Department of Transportation's (FDOT) AAM Business Plan
(November 2025) for state-level implementation. Speculatively, these elements could catalyze AAM
adoption nationwide, with Al serving as the glue for generational alignment through intuitive interfaces
and energy-optimized systems, ultimately transforming NPIAS into a dynamic, resilient network that
advances U.S. priorities in mobility, energy security, and economic competitiveness as outlined in the
2025 National Security Strategy.

Generational Dynamics and the NPIAS Legacy

Understanding the generational dynamics at play is crucial to appreciating why NPIAS must evolve. The
system's origins trace back to foundational legislation like the Airport and Airway Development Act of
1970 (Public Law 91-258), which emphasized expanding airports and airways to support interstate
commerce, postal services, and national defense, with minimum annual funding thresholds of $250
million for air navigational facilities and $2.5 billion for airport assistance over a decade. This era's



priorities, influenced by the Silent and Boomer generations, resulted in the hub-and-spoke model: a
centralized network where passengers funnel through major "hub" airports (e.g., Atlanta's Hartsfield-
Jackson) to connect to "spoke" destinations, optimizing for economies of scale but often at the expense of
flexibility and personalization.

In stark contrast, Generation Z and Alpha users approach travel with a mindset honed by ubiquitous
technology. Surveys reveal that 78% of Gen Z prioritize low-emission, sustainable options, and they
expect transportation to be as intuitive as scrolling through social media, seamless integrations of AVs,
AAM, and real-time adjustments via apps. For instance, these cohorts might opt for an eVTOL ride over a
short-haul flight if it offers door-to-curb convenience without the hassles of security lines or delays. The
AAM National Strategy directly addresses this by advocating for equitable, community-focused AAM
deployment, speculatively enabling personalized travel experiences that resonate with younger users
while reducing environmental impacts.

However, adapting NPIAS to these shifts presents significant challenges. Economic vulnerabilities, such
as projected revenue shortfalls from electrified aviation, potentially slashing fuel tax contributions to the
Airport and Airway Trust Fund by up to 64% at smaller airports, as analyzed in a NASA 2025 report,
exacerbate the issue. Demographic realignments add another layer: In 2025, net migration to states like
Florida and Texas surpassed 1.2 million, driven by Al space, and technology sectors, diverting demand
from legacy coastal hubs and highlighting underutilization at regional facilities. The Florida Department
of Transportation AAM Business Plan provides a practical blueprint here, forecasting $10-15 billion in
state GDP growth by 2035 through targeted investments in vertiport networks and Al-driven logistics,
which could serve as a model for national scalability.

Al acts as the critical enabler in this transition, offering tools for predictive personalization and system
optimization. For example, drawing from the National Aeronautics Science & Technology Priorities
(March 2023), Al can advance mobility by integrating data streams for smarter decision-making.
Speculatively, lessons from the U-space whitepaper, detailing automated vertidrome (vertiport)
management within low-altitude airspace, could inspire U.S. adaptations, using Al to handle tasks like
traffic deconfliction and energy-efficient scheduling, thereby aligning NPIAS with generational
expectations for fluid, sustainable travel.

Validating Al's Transformative Impact on Aviation

The transformative potential of Al in aviation is not speculative hype but grounded in robust forecasts and
strategic alignments. Industry projections indicate the Al aviation market will reach $4.86 billion by 2030,
growing at a 22.6% compound annual growth rate, driven by applications in operations, safety, and
passenger experiences that could unlock $4.4 trillion in broader GDP value through agentic Al systems.
However, this growth is tempered by energy constraints, with Al compute potentially consuming 9% of
U.S. electricity by 2030. The 2025 National Security Strategy frames aviation within critical
infrastructure, positioning Al and AAM as defenses against multipolar geopolitical risks, emphasizing
energy independence and resilient supply chains.

Transportation modes for business, leisure, and commuting are set to evolve dramatically. Advanced air
mobility and regional air mobility will enable curb-to-curb services via eVTOLs and AVs, with operating
costs as low as $0.40 per mile potentially diverting 10-30% of short-haul flights under 250 miles,



bypassing airport inconveniences like TSA checks. The AAM Comprehensive Plan outlines a roadmap to
maturity, targeting initial demonstrations by 2027 and full autonomy by 2035, with economic benefits up
to $10 trillion while curbing emissions. Florida's AAM Business Plan complements this, proposing over
50 vertiports by 2030, integrated with Al for weather-resilient operations and multimodal connectivity,
speculatively enhancing tourism and logistics in high-growth areas.

The hub-and-spoke model, while backed by $62.4 billion in investments through 2027, faces
reconfiguration as AAM enables point-to-point travel. Vertiports function as metaphorical "capillaries"
extending the system's "arteries" (hubs) and "veins" (spokes), a concept validated by urban pilots in Los
Angeles that reduced commute times by 40%. Communication gaps persist: Airports coordinate via the
National Airspace System (NAS) rather than directly, but Al-enabled peer-to-peer networks could deliver
10-20% efficiency improvements, as explored in the AAM-I28 Implementation Plan for phased vertiport
NAS integration. The U-space whitepaper adds depth, speculating that Al automation of vertidrome tasks,
such as real-time approvals and conflict resolution could alleviate NAS congestion by 15-20%, informing
U.S. strategies for scalable, low-altitude operations.

Capitalizing on Al: Efficiency, Effectiveness, and Expanded Metrics

To harness Al's full potential, NPIAS must strategically capitalize on it across a spectrum of metrics,
including operational efficiency (e.g., 20-30% reductions in delays through predictive algorithms),
effectiveness in routing and resource allocation, cost reductions (15-25% savings on labor via
automation), sustainability through emission-optimized paths, resilience against disruptions like weather
events, equity in serving underserved communities, and capacity to handle projected 2.6% annual cargo
growth. Emerging demands for on-demand mobility and multimodal integration challenge the hub-and-
spoke rigidity, necessitating hybrid models that respect airlines' substantial investments while embracing
flexibility, as mandated in the FAA Reauthorization Act of 2024 (Public Law 118-63), which includes
provisions for AAM infrastructure.

At a systems level, tailored Al roadmaps by node type provide a structured path forward:

Node Type Al Roadmap Focus
Advanced traffic management with biometrics for enhanced customer
Large Hubs (e.g., ATL) experience, predictive analytics for supply chain resilience, and hybrid

integration with AAM for seamless operations.

Multimodal linkages incorporating AVs and trains, Al-driven weather resilience

Medium Hubs tools, and automation emphasis for cost optimization.

Basic Al applications for maintenance and navigation aids, with vertiport feeders
to improve regional access and equity.

Al-optimized scheduling and energy management for eVTOLs, serving as data
feeds to larger nodes in the network.

Small Hubs/General Aviation

Vertiports

A national Al plan, led by government entities and aligned with Public Law 119-21 (July 4, 2025) for
extended aviation funding, should outline clear goals: safety through Al surveillance, capacity via
dynamic airspace management, sustainability in operations, and equity for rural-urban balance.
Implementation could phase in from 2026 to 2031, leveraging Airport Improvement Program (AIP) grants
for measurable KPIs like reduced delays.



Economically, this approach boosts GDP through agentic Al and secures supply chains; operationally, it
enables multi-modalism amid disruptions; structurally, it integrates air traffic services (ATS), navigational
aids, and weather data for real-time, holistic operations, drawing parallels from U-space's Al-integrated
vertidrome ecosystems.

Addressing the Compute-Energy Crunch in NPIAS

The escalating compute demands of Al pose a significant "crunch," with projections suggesting data
centers could account for 9% of U.S. electricity by 2030, a challenge amplified by AAM's electric
requirements. NPIAS airports, often featuring surplus land and robust grid connections, are ideally
positioned to address this through innovative energy solutions like fusion power plants and renewables.

Fusion opportunities align with the Trump Media & Technology Group (TMTG) and TAE Technologies'
2026 site criteria, requiring at least 20 acres for 50 MWe reactors scalable to 350-500 MWe, proximity to
talent pools, and supportive governance, criteria met by many underutilized GA and non-hub primaries
needing $19 billion in upgrades. Such deployments could generate lease revenues to fund airport
improvements while powering Al systems. Renewables, exemplified by solar and wind integrations at
airports like iGA Istanbul and Munich, combined with battery energy storage systems (BESS), provide
resilient backups, with Al optimizing allocation for peak loads.

Public-private partnerships (PPPs) are key, utilizing AIP, Small Business Administration (SBA), and state
grants to diversify revenue streams, as highlighted in NASA's electrification impact studies. In a
multipolar geopolitical context per the 2025 National Security Strategy, these integrations enhance
sovereignty, speculatively slashing energy costs by 30% and supporting AAM charging needs. The
Florida DOT plan speculates BESS deployments at vertiports for grid-independent ops, while U-space
insights emphasize Al's role in energy-efficient vertidrome management, such as automated charging
schedules to minimize peak demands.

Building an Airport Enterprise Al Framework

A robust airport enterprise Al framework treats facilities as scalable nodes in a layered NPIAS model,
culminating in digital twins, virtual replicas for simulation and optimization.

The foundation draws from core datasets: Airport Layout Plans (ALP) for spatial configurations, FAA
5010 master records for operational details, Terminal Area Forecasts (TAF) for demand projections,
enterprise financial data for budgeting, and regional/national economic/census information for contextual
insights. Extensions include real-time traffic via System Wide Information Management (SWIM),
weather from NOAA, passenger flows through biometrics, airspace data via Automatic Dependent
Surveillance-Broadcast (ADS-B), and supply chain logs for logistics. These elements function
holistically: TAF combined with weather predicts delays, economic data forecasts surges, enabling
proactive adjustments that could reduce operational inefficiencies by 20%.The layered architecture
includes ground operations (AV integration for seamless curb-to-gate flows), transportation connectivity
(linking vertiports and AVs), air connectivity (AAM routing with legacy hybrids), and security (Al threat
detection). Integration occurs via NAS Application Programming Interfaces (APIs), scalable with airline
operations, and draws from foundational models like Palantir's AIP, which demonstrated 83% efficiency
gains in hospital analogs through optimized inflows/outflows.



Roadmaps scale by FAA AIP categories: Small/GA airports focus on basic Al for weather and nav aids,
funded via state block grants; medium hubs blend predictive maintenance with mixed
entitlement/discretionary funds; large hubs deploy full digital twins through national grants.
Underpinnings include the FAA Reauthorization Act of 2024 for Al in safety, Executive Orders on Al
leadership, and the AAM Strategy for 2025-2035 integration, with hurdles like certification and privacy
addressed through phased pilots. The U-space whitepaper adds value, suggesting Al automation for
vertidrome tasks to enhance interoperability, speculatively integrating with Florida's plan for statewide Al
frameworks.

Case Studies: Real-World Al and Energy Integrations with Business Use
Cases

Real-world examples illustrate Al's practical impact, blending detailed implementations with business
rationales to ground assertions in evidence.

1. Western New York’s Rochester International Airport (ROC), a small-hub handling 2.6 million
passengers in 2024, exemplifies vulnerability to AV disruptions on short-haul routes like
Rochester to Cleveland (265 miles, often without direct flights). An Al framework could leverage
TAF data to forecast mode shifts, rerouting via AVs or eVTOLSs to mitigate 10% demand loss,
while vertiport leases generate $10-20 million in annual revenue. Business use case: A $5 million
investment in predictive analytics yields 20% operational savings, countering "airport leakage" to
nearby facilities like Buffalo or Syracuse.

2. Taoyuan International Airport in Taiwan employs Gorilla Technology's Al for license plate
recognition (LPR), RFID, and real-time vehicle alerts, reducing delays by 15% in high-traffic
environments. Business use case: For NPIAS peers, a $5-10 million PPP deployment automates
ground operations, recouping costs through staffing reductions and faster aircraft turnarounds.

3. Songshan International Airport, also in Taiwan, uses facial recognition Al to streamline access,
boosting throughput in dense urban settings. Business use case: U.S. non-hubs could invest $2-5
million, uplifting cargo revenues by 15% via efficient logistics.

4. Munich Airport in Germany integrates Al-optimized renewables (solar, wind, BESS) to pursue
net-zero goals, dynamically managing energy for Al compute needs. Business use case: NPIAS
sites emulate this with fusion leases per TAE models, funding $19 billion deficiencies while
cutting energy bills by 30%.

5. United Airlines applies Al for predictive maintenance, curtailing downtime by 25% through data
analytics. Business use case: Integration into NPIAS digital twins promises 15-30% ROI via
minimized disruptions.

6. Boeing's $3.2 billion Al investments from 2024-2026 focus on manufacturing, autonomous
systems, and predictive maintenance, including Palantir partnerships for defense and space. In
aviation, this extends to VR-enhanced training for 2.4 million new pilots and technicians by 2045.
Business use case: For NPIAS, Boeing tools optimize aircraft operations at hubs, reducing
maintenance costs 20-25%, with $10-15 million per-airport investments yielding quick returns.

Speculatively, a Florida AAM pilot in the Orlando area, per the FDOT plan, could deploy Al/U-space-
inspired vertidrome management, enhancing tourism with $5 billion annual economic boosts through
efficient eVTOL operations.



Notional General Aviation Facility Serving a Population of 100,000

Imagine a hypothetical general aviation (GA) airport in a mid-sized rural community of 100,000, such as
one in Texas near emerging Al and space hubs. This facility, typified by low enplanements and ample
land, can prepare by aligning with the AAM National Strategy's infrastructure pillar, evolving into a
regional air mobility node focused on electrification and Al-driven on-demand services.

Preparation strategies include conducting a thorough audit using FAA 5010 data and TAF to pinpoint
upgrades like vertiport pads and eVTOL charging stations, funded through AIP non-primary entitlements
(up to $150,000 annually) and state block grants. Basic Al tools for weather forecasting and navigational
aids, potentially incorporating Boeing's predictive models, would anticipate demand from local
demographic growth. PPPs with AV providers like Tesla could ensure last-mile connectivity, while fusion
or BESS installations address energy needs for Al compute, drawing from U-space's automated energy
management protocols.

For connectivity and interoperability within NPIAS, deploy standardized APIs for NAS integration,
enabling real-time data sharing with larger hubs for dynamic routing and conflict avoidance.
Speculatively, this could lift local GDP by $5-10 million through enhanced cargo, passenger flows, and
emergency response capabilities, promoting equity in underserved regions as emphasized in the Florida
DOT plan.

Notional Al Passenger Terminal: Expanding Reach via AVs and AAM

Envision an Al-enhanced passenger terminal at a small-hub airport like ROC, where landside and airside
expansions intermingle legacy systems with AVs and AAM to form a true multimodal hub.

On the landside, Al orchestrates AV fleets for curb-to-gate transport, utilizing biometrics and predictive
analytics to halve average wait times from 30 minutes, inspired by Waymo's driverless operations in
Phoenix. Integration with robotaxis handles short-haul mode shifts, with Palantir-like platforms
optimizing passenger inflows for 83% efficiency improvements.

Airside, vertiports coexist with traditional runways, where Al manages hybrid traffic using ADS-B and
SWIM data for real-time conflict resolution. Per the AAM Strategy, this scales to autonomous flights by
2035, blending eVTOLs with legacy jets for point-to-point efficiency that extends the terminal's reach by
20-30% in passenger throughput.

Holistic benefits include energy resilience via BESS, with a $20-30 million investment recouped through
increased concessions and leases, directly addressing generational demands for seamless, sustainable
experiences while aligning with U-space's vertidrome automation for scalable operations.

Recent Developments: Duffy-Bedford Announcement and H.R. 7148 Implications

The January 2026 announcement by Secretary Duffy and Administrator Bedford marks a pivotal
acceleration of AAM, committing to 2026 demonstrations and 2030 scaling under the National Strategy,
with a focus on Al for airspace management and energy infrastructure for eVTOL proliferation.
Implications for NPIAS include mandatory vertiport integrations and Al enhancements to appeal to
younger generations through app-based, personalized travel. Airports stand to benefit from expanded
grants for Al systems and vertidrome pilots, fostering projects like Al traffic optimization tools, energy-
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efficient BESS deployments, and U-space-inspired automated management to meet this national
imperative.

If H.R. 7148 passes with its $22.2 billion FAA budget (a $1.2 billion increase), it unlocks opportunities:
$824 million for facilities and equipment, hiring 2,500 air traffic controllers, and AIP boosts for AAM
infrastructure. Airports could undertake AIP-funded vertiports, digital twin developments, and workforce
training per Florida's $45 million AAM grants, enhancing safety (e.g., two-pilot rule retention) and
competitiveness, speculatively averting shutdowns and accelerating Al adoption.

Next Steps for Implementation

To realize this vision, a structured approach is essential. Begin with airport-specific assessments using
ALP, 5010, and economic data to identify Al and energy priorities. Launch pilots in 2026 at 20 select
sites, funded via Bipartisan Infrastructure Law (BIL) grants, emphasizing digital twins and AAM
interoperability. Foster collaborations with FAA, DOT, states, and industry leaders like Boeing and
Palantir to develop standards. Advocate for regulatory streamlining on Al certification and energy
incentives. Finally, establish monitoring with KPIs for efficiency and sustainability, incorporating
feedback loops for refinement by 2030.

ROI, Broader Benefits, and Conclusion

Perceived returns on investment (ROI) underscore the framework's viability, with estimates drawn from
industry benchmarks:

Airport Type Investment (M) Key Benefits ROI (%) Payback (Years)
Large Hub 50-100 25% delay reduction, AAM integration 20-30 3-5
Medium Hub 20-50 Multimodal efficiency, energy savings 15-25 2-4
Small Hub/GA 5-20 Vertiport revenue, rural access 10-20 2-5
Vertiport 2-10 On-demand ops, compute resilience 15-25 1-3

These projections reflect 15-30% cost savings and 20% capacity growth, with paybacks in 2-5 years.
Locally, airports gain accelerated operations and Al-empowered jobs; regionally, enhanced connectivity
spurs economic development; nationally, a more resilient economy is fortified by $500 billion in AI
investments by 2026. This ecosystem grows capacity through AAM nodes, modernizes with biometrics
and predictive tools, expands opportunities via equitable rural access, transforms workflows by
empowering staff with Al, and builds durability against global uncertainties, all centered on the airport's
pivotal role.

The evolution of NPIAS amid generational shifts and the Al revolution represents a once-in-a-generation
opportunity to redefine U.S. aviation as a seamless, sustainable powerhouse. By integrating Al with AAM
advancements, energy innovations, and policy momentum from initiatives like the Duffy-Bedford
announcement and potential H.R. 7148 funding, NPIAS can transcend its legacy constraints to meet
future demands. Airports should take actionable steps now: Conduct internal audits of infrastructure and
data readiness using FAA tools; pursue PPPs for Al pilots and vertiport developments; engage
stakeholders through regional planning aligned with state models like Florida's; advocate for federal
grants to address energy crunches; and invest in workforce training for Al literacy. These efforts will not
only prepare facilities for the Al-driven era but ensure they thrive as vital nodes in a resilient national
network, securing economic and strategic advantages for decades to come.
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