
D I S T R I B U T I O N  A . A P P R O V E D  F O R  P U B L I C  R E L E A S E :  D I S T R I B U T I O N  U N L I M I T E D

HTTPS://WWW.CTO.MIL @OUSDREJuly 2024

Critical Technologies / 

Renewable Energy 

Generation and Storage

D I S T R I B U T I O N  A . A P P R O V E D  F O R  P U B L I C  R E L E A S E :  D I S T R I B U T I O N  U N L I M I T E D 1



D I S T R I B U T I O N  A . A P P R O V E D  F O R  P U B L I C  R E L E A S E :  D I S T R I B U T I O N  U N L I M I T E D

TECHNOLOGY VISION FOR AN ERA OF COMPETITION

O U S D  ( R & E )  S T R AT E G I C  V I S I O N
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Seed Areas of Emerging 
Opportunity

Effective Adoption 
Areas

Defense-Specific 
Areas

The creation of the Office of the Assistant Secretary of Defense for Critical Technologies was informed 
by the 2022 and 2019 National Defense Strategies, which initially established the previous 
modernization priority areas. Expanding on the original priorities, there are now 14 critical technology 
areas that are vital to maintaining the United States' national security grouped into three categories.

FutureG

Advanced Computing 
& Software

Human-Machine 
Interfaces

Integrated Network 
Systems-of-Systems

Microelectronics

Renewable Energy 
Generation & Storage

Space Technology

Trusted AI & 
Autonomy

Directed Energy

Hypersonics

Integrated 
Sensing & Cyber

Advanced Materials

Biotechnology

Quantum Science

These CTAs are aligned 
under the ASD for Science & 

Technology

C R I T I C A L  T E C H N O L O G Y  A R E A S
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We exist to maximize 
the technological 
advantage of our 

service men & women 
to ensure they are 

never in a fair fight, 
today and in the 

future.

O U R  W H Y
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To drive the critical 
technological vision for the DoD, 

to accelerate the transition of 
key capabilities, and to maximize 
our technological advantage for 

the future fight.

- 2018 National Defense Strategy

"We cannot expect success fighting tomorrow's conflicts with 
yesterday's weapons or equipment."

O U R  M I S S I O N
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01.

03.

02.

04.

Establish Critical 
Technology Roadmaps

Keep Constant Pulse of the 
State-of-the-Art

Identify and Leverage 
Synergies

Raise the Technical 
Literacy

Set the technical direction for the DoD 
and align industry, academia, and 
international partners towards a 

common vision.

Recognize the quickest route to critical 
technology, fast follow the commercial 

sector where appropriate, take the 
lead when not.

Between the critical technology 

areas to amplify impact for the 

warfighter.

Of the force in all critical technology 

areas.

O U R  S T R AT E G Y
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DASD, S&T 
FOUNDATIONS

DASD, S&T 
FUTURES

DASD, S&T 
PROGRAM 

PROTECTION

DASD, MULTI-
DOMAIN JOINT 

OPERATIONS

DASD, 
PROTOTYPING & 

EXPERIMENTATION

DASD, MISSION 
INTEGRATION

UNDER SECRETARY
OF DEFENSE 
RESEARCH & 

ENGINEERING/CTO

ASSISTANT SECRETARY 
OF DEFENSE FOR 

CRITICAL TECHNOLOGIES

ASSISTANT SECRETARY 
OF DEFENSE FOR 

MISSION CAPABILITIES

ASSISTANT SECRETARY 
OF DEFENSE FOR 

SCIENCE & TECHNOLOGY

DASD, APPLIED 
TECHNOLOGY

DASD, ENABLING 
TECHNOLOGY

D E F E N S E  A D V A N C E D  
R E S E A R C H  P R O J E C T S  

A G E N C Y

O U S D ( R & E )  O R G A N I Z AT I O N A L  
S T R U C T U R E
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DSD, ENABLING TECH.
MS. REED

A S D ( C T )  L E A D E R S HIP

PT DO ASD(CT )

MR.  HOLL IDAY
PD ASD

DR. HIGHNAM
DSD, APPLIED TECH.

VACANT

PD HUM-MACH INT
DR. PALMER

PD REN. ENERGY
DR. MANTZ

PD IS & CYBER
MR. HARR

PD INSS
MS. SCHOENBERG

PD ME
DR. SHENOY

PD DE
DR. PETERKIN

PD HYPERSONICS
DR. WEBER

PD AD. COMPUTING
DR. SHULL

PD TRUSTED AI & AUTONOMY

DR. SABLON
PD SPACE TECH.

DR. DORLAND
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S U M M A R Y  O F  C TA s
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Includes: supercomputing, cloud computing, data storage, computing architectures, and data processing
Goal: rapidly modernize legacy software systems with resilient, affordable, and assured new software

Advanced Computing 
& Software

Includes: high-power lasers and high-power microwave technologies
Goal: counter current and emerging threats with rapid responses & engagement at the speed of lightDirected Energy

Includes: highly immersive realistic training environments and intuitive interactive human-machine interfaces 
Goal: capture real-time feedback to enhance warfighter performance, and a common operational picture to 
geographically distributed operations for rapid mission planning and mission command

Human-Machine 
Interfaces

Includes: cost-effective technologies for our air, land, and sea operational forces
Goal: leap ahead of strategic competitors who are pursuing and rapidly fielding advanced hypersonic missilesHypersonics

Includes: an interoperable network that leverages emerging capabilities across the electromagnetic spectrum such 
as 5G, software defined networking and radios
Goal: realize modern info exchange techniques that allow us to better integrate many diverse mission systems and 
provide fully networked command, control, and communication that is capable, resilient, and secure

Integrated Network 
Systems-of-Systems

Includes: wideband sensors to operate at the intersection of cyber, electronic warfare, radar, and comms
Goal: deliver advantage for the joint force in highly contested environments

Integrated Sensing
& Cyber

Includes: secure microelectronics sources that leverage state-of-the-art commercial development 
Goal: produce defense microelectronic solutions that address national economic and security risksMicroelectronics

Includes: more efficient batteries, diversified energy sources 
Goal: reduce fuel transportation risks, decrease warfighter vulnerability, and deliver new operational capabilities 

Renewable Energy 
Generation & Storage

Includes: robust and proliferated architecture; novel space technologies 
Goal: launch resilient cross-domain operations; adaptive and reconfigurable capabilities in space situational 
awareness, space control, comms path diversity, on-orbit processing, and autonomy

Space Technology

Includes: machine learning that trains software models using example data, simulations, or real-world experiences 
Goal: design autonomy that expands robots' abilities to perform tasks while limiting the need for human interaction

Trusted AI &
Autonomy
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R e n e w a b l e  E n e r g y
G e n e r a t i o n  a n d  S t o r a g e

Renewable Energy Generation and Storage (REGS) includes solar wind, bio-
based and geothermal technologies, advanced energy storage, electronic
engines, and power grid integration. Renewable energy generation and
storage promises to decrease warfighter vulnerability and deliver new
operational capabilities for the Department of Defense (DoD). From more
efficient batteries to diversifying energy sources and reduced fuel
transportation risks, renewable energy generation and storage will add
resilience and flexibility in a contested logistics environment.
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• Modern military capabilities are predicated on assured access to sufficient
and secure supplies of energy. Our homeland is no longer a sanctuary in this
regard, and logistics will be contested both within the United States and
abroad.

• The DoD needs to develop and field renewable/clean energy capabilities. The
REGS strategy outlines the technology advancements that will provide
resilient energy to the Joint warfighter. In support of the National Defense
Strategy, the DoD is taking steps to increase our resilience and adaptability.

• Unlike some other DoD relevant technology areas, generally the DoD is not
leading the research and development of renewable energy technologies. It
must therefore leverage the combined research investments within the
commercial and academic sectors as well as other federal government
agencies. This is particularly true of the Department of Energy (DoE) which
makes significant renewable energy technology investments that are often
aligned with DoD needs.
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T h re e  M a i n  F o c u s  A re a s

• REGS for Deployed Operations
• REGS for Fixed Bases
• Reduce fuel/energy required to accomplish the mission
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• REGS for Deployed Operations
– Lithium Batteries
– Large-Scale Energy Storage
– New Advanced Batteries
– Power Beaming
– Production of Fuel at Forward Locations
– Small Modular Reactors at Deployed Locations

• REGS for Fixed Bases
– Microgrids
– Large-Scale Energy Storage
– Next Gen Photovoltaics
– Renewable Aviation Fuel
– Small Modular Reactors
– Geothermal
– OTEC
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• Reduce fuel/energy required to accomplish the mission
– Aircraft Aerodynamic Modifications to Reduce Drag
– Vehicle Hybridization/Electrification/Hydrogen
– Blended Wing Body / Oblique Flying Wing
– Advanced Air Breathing Engines
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