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Executive Summary

Advanced air mobility (AAM) is moving from demonstration toward early deployment, supported
by a growing national strategy that outlines how these systems may evolve across airspace,
infrastructure, and operations. As this transition takes shape, a more practical question comes
into focus: What does it mean to be ready?

Recent federal efforts, including the Advanced Air Mobility National Strategy, the accompanying
comprehensive plan, and new Federal Aviation Administration initiatives supporting early
deployment, have established an important national direction for advancing AAM across
airspace, infrastructure, operations, and community integration.

These current efforts and others offer pieces of the answer. Additionally, regions are exploring
infrastructure, modeling demand, and evaluating policy pathways. These efforts reflect
meaningful progress, but they are often pursued independently, making readiness difficult to
assess in a consistent or actionable way.

This paper introduces a Capability Maturity Model as a structured way to think about that
challenge. Rather than treating readiness as a fixed condition, it frames it as a progression—
one that develops across multiple, interdependent domains over time.

Readiness, in this context, does not reside in any single capability. It emerges from how
infrastructure, energy systems, operations, and governance evolve, and how well those
elements align. In practice, that alignment is rarely straightforward. Infrastructure planning may
move ahead of energy readiness. Demand may be modeled without fully reflecting operational
constraints. Governance may take shape before the systems it is intended to support.
Individually, these efforts represent forward movement. Taken together, they can produce a
fragmented picture of readiness.

A maturity-based perspective helps bring that picture into focus. By organizing readiness into a
set of levels, from early awareness through integration and optimization, and evaluating
capabilities across core domains, the framework makes it easier to understand where systems
are developing cohesively and where gaps may limit progress.

Importantly, readiness is not uniform. Differences across domains can introduce constraints that
are not immediately visible without a system-level view. As AAM moves closer to operational
reality, these dynamics become more consequential, shaping both near-term feasibility and
longer-term scalability.

In this environment, the ability to assess readiness with clarity becomes a practical advantage.
The framework presented here offers a structured way to do so, supporting more informed
decisions about infrastructure, investment, and planning as AAM continues to evolve.
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Introduction
A System-Level Challenge

Advanced air mobility (AAM) spans a variety of next-generation aircraft. The early phase of AAM
was defined by proving what was possible. Over the past several years, that question has
largely been answered. Aircraft technologies have advanced, demonstrations have expanded,
and the technical feasibility of new forms of aerial transport is no longer in doubt.

The challenge now is different—and more complex. It is no longer about whether AAM can
work, but how it can function reliably within the constraints of the real world.

This shift brings a broader set of considerations into focus. Infrastructure must be thoughtfully
sited and connected to existing networks. Energy demand must be anticipated and delivered in
ways that are both reliable and scalable. Operations must perform under real-world conditions,
where timing, coordination, and resource constraints are constant factors. At the same time,
systems must be designed to meet expectations around safety, resilience, and security from the
outset.

These challenges do not exist in isolation; they are tightly interwoven. Decisions made in one
area—such as where to locate infrastructure—carry direct implications for energy requirements,
operational feasibility, and long-
term system performance. As a C‘F?MPLEX'TY

. eal World INFRASTRUCTURE
result, readiness cannot be Performance Siting &
understood within any single Connection
domain. It must be viewed as a
condition that emerges from the
interaction of multiple systems

working together. ENERGY DEMAND
Understanding &

The Missing Layer Delivery

A growing body of work has
begun to address different
aspects of AAM planning and
deployment. These efforts have
contributed valuable insights,
particularly within individual
domains such as infrastructure, OPERATIONS
. . . Sustained Under
airspace integration, and Constraints
regional planning.

SYSTEMS
Safe, Resilient,
& Coordinated

At the same time, a consistent limitation has begun to surface.

Most current approaches tend to evaluate readiness within a single area of focus. They often
provide point-in-time assessments tied to specific use cases or geographies, without fully
accounting for how progress in one domain depends on progress in others. As a result,
important interdependencies can remain only partially visible.



Preparing for Advanced Air Mobility | A System-Level Framework

National Laboratory of the Rockies
COMMONM APPROACHES ASSOCIATED CHALLENGES
Evaluate readiness within a specific domain Investments risk becoming misaligned

Provide point-in-time assessments Progress is difficult to measure or compare

Do not fully account for cross-domain Dependencies between systems remain
dependencies only partially visible

What is largely missing is a shared framework for understanding how readiness develops over
time, and how different capabilities come together to support deployment as a system.

Without such a framework, it becomes difficult to measure progress in a meaningful way or to
compare conditions across regions. Investment decisions may be made without a clear view of
how they align with other system needs. Dependencies between infrastructure, energy,
operations, and governance can emerge later than expected, often at greater cost or with
greater complexity.

In many respects, the field has already developed the essential components of AAM. What it
has not yet fully established is a common way to integrate those components into a coherent
model of readiness, one that reflects both the complexity of the system and the practical
realities of bringing it into operation.

Recent national efforts, including the Advanced Air Mobility National Strategy, the accompanying
comprehensive plan, and recent Federal Aviation Administration deployment initiatives, have
established a clear direction for advancing AAM across airspace, infrastructure, security,
community planning, and automation. Less defined is how readiness should be interpreted at
the level of individual regions, infrastructure systems, and deployment environments. As public
and private stakeholders move from strategy toward implementation, the need emerges for a
more integrated way to assess how these elements evolve together in practice.
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A Capability Maturity Perspective

A maturity-based perspective offers a way to bring structure to what is otherwise a highly
complex and often fragmented landscape. Rather than treating readiness as a fixed condition, it
reframes it as something that develops over time, through the accumulation and alignment of
capabilities.

Viewed in this way, the question is not simply whether a region is ready for AAM. It becomes
more nuanced: what capabilities exist today, how developed they are, how they interact, and
what progression might realistically look like from here. The focus shifts from a binary
assessment to a more grounded understanding of position and trajectory.

This shift in perspective matters. It moves the conversation away from broad declarations of
readiness and toward a more practical line of inquiry: not “Are we ready?” but “Where are we,
and what would it take to move forward with confidence?”

Within this framework, readiness can be understood as a progression across five general
stages. At the earliest stage, awareness is primarily conceptual, with stakeholders building
familiarity and exploring potential implications. This is typically followed by a period of
exploration, where initial analyses, pilot efforts, and early use cases begin to take shape. From
there, activity moves into planning, where capabilities are more deliberately defined, and efforts
across domains begin to align.

As maturity advances, the emphasis shifts toward integration. At this stage, systems are no
longer considered independently; infrastructure, energy, operations, and governance are
evaluated together, with a growing focus on how they function in concert. Ultimately, at the
highest level of maturity, the system begins to operate in a more adaptive and scalable way, with
performance continuously refined based on real-world conditions.

These stages provide a useful vertical view of readiness—one that reflects how capabilities
evolve over time. But that view alone is incomplete. Equally important is the horizontal
dimension: the domains in which these capabilities reside, and the extent to which they develop
in alignment with one another.

Itis at the intersection of these two dimensions, progression and alignment, that AAM readiness
is ultimately determined.
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Capability Maturity Matrix

Know Where You Stand. Know What’s Next.

AAM isn't just about aircraft. It's about integrated systems that work safely, reliably, and at scale. This matrix helps
infrastructure owners and operators assess their readiness, prioritize investments, and take confident next steps.

CAPABILILTY DOMAINS

DEMAND & MARKET

}o
®® MODELING

B INFRASTRUCTURE &
<= NETWORK PLANNING

ﬁ ENERGY SYSTEMS &
GRID INTEGRATION

Ng } OPERATIONS &
¢x3 DIGITAL TWINS

CHARGING & POWER
MANAGEMENT

SAFETY,
[ & CYBERSECURITY, &
RESILIENCE

«m. GOVERNANCE &
INSTITUTIONAL
READINESS

READINESS SCORE

AWARENESS

Learning and
exploring.

Conceptual interest
only. No formal
demand work.

No AAM
infrastructure
planning.

No assessment of
energy impacts.

Conceptual
operations and
procedures.

No charging
strategy.

Awareness of safety
and cyber
considerations.

No clear strategy or
coordination.

Getting Started

EXPLORATION

Studying and
testing.

Initial demand
estimates or limited
use cases.

Candidate sites
identified. Basic
requirements
defined.

High-level load

estimates. Early

look at charging
needs.

Static simulations
of flights or
vertiport
operations.

Preliminary
charging concepts
and plug counts.

Initial hazard review
and cybersecurity
planning.

Early cross-agency
discussions.
Exploring
regulatory
pathways.

Building
Foundations

PLANNING

Planning and
aligning.

Passenger, freight,
and emergency
demand modeled
for scenarios.

Vertiport concepts,
network topology,
and multimodal
connections are
planned.

Site-level modeling.
Grid upgrade needs
identified.

Scenario-based
operations
modeling. Ground
support
electrification
considered.

Charging demand
forecasting. Plug
optimization and
utilization planning.

Safety framework,
cyber risk
assessment, and
emergency
response concepts
developed.

Coordinated
governance,
streamlined
processes, and
workforce planning
to support
implementation.

Planning with
Purpose

INTEGRATION

Ready to operate.

Regional network
demand forecast
linked to
infrastructure and
energy.

Coordinated
infrastructure
deployment with
airports, transit, and
utilities.

Integrated
modeling of
aircraft, ground
support, and facility
loads. Coordinated
with distribution &
transmission
planning

Digital operational
twin integrates air,
ground, and energy
systems. Schedules
and resources are
coordinated.

Coordinated
aircraft and ground
support charging.
Site energy
management
systems in place.

Integrated safety
management and
cybersecurity
programs.
Resilience and
recovery plans
tested.

Coordinated
governance,
streamlined
processes, and
workforce planning
to support
implementation.

Ready to Deploy

®

OPTIMIZATION

Operate, adapt,
scale.

Dynamic demand
management and
performance-driven
network
optimization.

Optimized, scalable
network with real-
time asset
management.

Real-time energy
management,
adaptive charging,
and integration
with distributed
energy resources.

Live data informs
operations.
Al/analytics
optimize
performance and
reduce conflicts.

Predictive charging,
dynamic load
balancing, and
maximized
infrastructure
utilization.

Continuous
monitoring, threat
detection, and
resilient, self-
healing systems.

Adaptive policy and
funding
mechanisms that
accelerate
innovation and
scale.

Leading &

Scaling
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Readiness Across Domains

AAM readiness does not emerge from progress in any single area. It is the result of how
multiple domains evolve and, more importantly, how they evolve together. In many cases, these
domains converge at the transportation and energy nexus, where infrastructure deployment,
power availability, operational reliability, and long-term scalability become tightly linked.

These domains span a broad but interconnected set of capabilities and must ultimately align
with the operational characteristics and performance limitations of the aircraft they are intended
to support. They include the development of demand and viable use cases; planning and siting
of infrastructure; ability of energy systems to support sustained operations; coordination of air
and ground operations; management of charging and power; integration of safety and
cybersecurity considerations; and governance structures required to align stakeholders and
enable implementation.

a ' B¢ M

Demand and market Energy systems and Charging and Governance and
development grid integration power management institutional readiness

= & o

Infrastructure and Operations and Safety, cybersecurity,
network planning system coordination and resilience

Each of these areas can, and often does, advance along its own trajectory. In practice, however,
they rarely do so in a coordinated way.

This uneven progression is not an exception. It is the norm.

What the Model Reveals

When viewed through a maturity lens, a more nuanced picture of readiness begins to take
shape. Few regions align neatly within a single level of development. Instead, they tend to
exhibit a mix of capabilities, reflecting progress in some domains alongside early-stage activity
in others. Infrastructure planning may be well developed, for example, while energy
considerations remain preliminary. Demand may be modeled in detail, while operational
integration is still largely conceptual.

Individually, these efforts can suggest momentum. Taken together, they can mask underlying
constraints.

This is where the value of a structured framework becomes more apparent. By evaluating
readiness across domains, it becomes possible to identify not only what has been developed,
but also what may be missing or misaligned in ways that are not immediately visible.
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Interdependencies That Shape Outcomes

At the center of this dynamic is the degree to which domains influence one another. Demand
shapes where infrastructure is needed and at what scale. Infrastructure decisions, in turn,
determine the magnitude and distribution of energy load. Energy availability can constrain how
and when operations occur, while operational patterns ultimately influence system performance
and utilization.

Energy availability constrains operations

Infrastructure drives energy load

Demand shapes infrastructure requirements

These relationships are rarely linear. In some cases, relatively small gaps in one domain can
introduce outsized limitations elsewhere, particularly when dependencies are tightly coupled. As
a result, readiness is not simply a function of progress within individual domains. It is a function
of how well those domains are aligned.

Additionally, these interdependencies extend beyond physical infrastructure to include airspace
management, communications systems, and data sharing architectures, all of which must
function cohesively to enable reliable operations.

Implications for Investment and Planning

These interdependencies have direct implications for how decisions are made. Investments that
appear well justified within a single domain may prove premature if supporting systems,
operational conditions, or enabling infrastructure are not yet in place. Conversely, targeted
interventions in specific areas can unlock broader progress when they address critical
constraints. A more integrated view of readiness helps clarify these dynamics, making it easier
to distinguish between activity that advances the system and activity that remains isolated.

In this sense, the maturity model serves not only as a way to describe current conditions, but
also as a way to interpret them. It provides a structure for understanding how different pieces of
the system fit together, and how choices made in one area may shape outcomes in another.

For stakeholders navigating the early stages of AAM deployment, this perspective can be as
important as any individual technical insight. It reframes readiness as a matter of coordination
and alignment, one that requires looking beyond individual domains to the system as a whole.
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Interpreting Readiness in Practice

The Capability Maturity Model provides structure, but its value ultimately depends on how it is
interpreted within a specific context.

Two regions with similar maturity profiles may face very different conditions in practice.
Differences in existing infrastructure, intended use cases, regional demand patterns, and energy
system capacity can all shape how readiness is expressed, and what constraints are likely to
emerge. As a result, surface-level comparisons can be misleading if they are not grounded in a
deeper understanding of how these factors interact.

A similar dynamic applies within individual domains. Progress in one area does not necessarily
translate into overall readiness if other parts of the system lag behind. In many cases, the
limiting factor is not what has been developed, but how well different capabilities align under
real-world conditions.

Interpreting readiness, therefore, becomes an exercise in judgment as much as measurement.
It requires balancing relative maturity across domains, understanding the significance of
interdependencies, and identifying which constraints are likely to shape outcomes in practice.
These considerations are often highly situational, influenced by both technical conditions and
the broader operating environment.

While the framework itself is conceptually straightforward, applying it in a meaningful way tends
to reveal layers of complexity that are not immediately apparent within individual planning
efforts. Integrating perspectives across infrastructure, energy systems, operations, and
governance introduces a level of nuance that is difficult to capture through isolated analysis
alone.

In this respect, the model is best understood not as a stand-alone assessment tool, but as part
of a broader analytical process—one that benefits from a combination of technical depth,
system-level perspective, and experience working across domains. Bringing those elements
together allows the framework to move beyond description, supporting more confident
interpretation and more informed decision-making as AAM transitions toward real-world
implementation.
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Conclusion

AAM is often framed in terms of innovation and future potential. In practice, its trajectory will be
shaped by something more fundamental: the readiness of the systems that support it.

That readiness does not emerge from any single breakthrough. It develops through the
alignment of infrastructure, energy, operations, and governance, each advancing at its own
pace, but ultimately required to function together. As AAM moves closer to real-world
deployment, the challenge is less about envisioning what is possible and more about
understanding what is required to make it work.

A capability-based perspective offers a way to navigate that challenge. Not as a prescriptive
roadmap, but as a structured lens for interpreting progress, identifying gaps, and making more
informed decisions in the face of uncertainty. It provides a way to move beyond isolated efforts
and toward a more integrated view of readiness.

The opportunity ahead is not defined by a single pathway or timeline. It will take shape through
a series of decisions about where to invest, how to plan, and how to coordinate across systems
that were not originally designed to operate together.

As national strategies increasingly shift toward operational deployment, the ability to evaluate
readiness through a system-level lens may become an important differentiator in determining
where, when, and how AAM scales successfully.
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