A®S

Atlantic Organization for Security

Accelerating Military Capability Delivery: An Analysis of New
Technologies and Lifecycle Reduction

The contemporary global security landscape is characterized by an unprecedented pace of technological
evolution and increasingly complex threat environments. Traditional military acquisition processes,
particularly within multinational frameworks like NATO, are often protracted and ill-suited to the rapid fielding
of necessary capabilities. This document undertakes a comprehensive analysis of how the strategic
application of new and emerging technologies can revolutionize the entire lifecycle of military equipment and
systems, from initial requirement definition to sustained in-service operation. By examining each stage of the
lifecycle through the lens of technological innovation, it identifies key opportunities for significant time
compression, enhanced efficiency, and improved responsiveness. Furthermore, it addresses the unique
challenges and considerations associated with multinational procurement programs, emphasizing the need
for collaborative strategies and harmonized technological adoption to ensure effective and timely capability
delivery across the Alliance. A series of actionable recommendations are listed, aimed at enabling NATO and
its member nations to fundamentally transform their acquisition processes and maintain a decisive
technological advantage.

1. Accelerated Capability Delivery

The paradigm of warfare has undergone a
profound transformation in recent vyears,
compelling regular state armies to fundamentally
reconsider and adapt their operational doctrines.
The resurgence of symmetric conflict between
state entities, often interwoven with sophisticated
asymmetric tactics, presents modern forces with
multifaceted challenges. These include the stark
reality of protracted, attrition-based warfare
alongside the enduring threat of highly mobile
adversaries capable of deep  strikes.
Simultaneously, potential adversaries possess a
diverse arsenal, ranging from high-cost, long-range
precision-guided  munitions to  substantial
stockpiles of low-cost, readily available
alternatives.

Recent and ongoing international conflicts starkly
illustrate how the escalating accessibility of
advanced and rapidly evolving technologies to an
ever-widening spectrum of actors, places potential
adversaries, both state and non-state, in a position
to acquire economically viable and accessible
offensive tools capable of mass production. This
democratization of  advanced weaponry
necessitates a paradigm shift in how allied nations
conceive, develop, and deploy military capabilities.

These rapidly evolving air threats, continuously
achieving improved performance and capabilities
due to a significantly compressed design,
development, and employment cycle of new
advanced (and sometimes disruptive) technologies
— often even “tested through operational
employment” — and frequently employed with
innovative and adaptive tactics, are readily
available to both state and non-state actors. Their
intent is clear: to effectively engage tactical military
assets deployed at the forward edge of the battle
area, as well as high-value strategic targets located
deep within defended territory. This evolving threat
landscape underscores the critical need for allied
forces to not only possess cutting-edge
technologies but also to acquire and integrate them
into operational service with unprecedented agility
and speed. The protracted timelines often
associated with traditional military procurement
processes, particularly within the complex
multinational framework of NATO, are increasingly
inadequate to address the dynamic and
accelerating nature of modern threats.
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2. The Traditional Military Capability
Lifecycle: Bottlenecks and Inefficiencies

The traditional military capability lifecycle, from the
initial articulation of a need to the eventual fielding
and sustainment of a system, is a multi-stage
process often characterized by inherent
complexities and potential delays. Understanding
these bottlenecks is crucial to identifying where
new technologies can have the most significant
impact in accelerating the overall timeline. The
typical stages include:

e Requirement Definition: This initial phase
involves identifying a specific military need or
capability gap. It often entails extensive
analysis, stakeholder consultations across
multiple national entities within NATO, and the
formalization of  detailed operational
requirements. The consensus-driven nature of
NATO programs can make this a particularly
time-consuming stage.

e Concept Development and Technology
Exploration: Once a requirement is defined,
various concepts and technological solutions
are explored. This may involve feasibility
studies, technology demonstrations, and the
evaluation of different industrial proposals.

e Design and Development: The selected
concept is then translated into detailed
designs, prototypes are developed, and
extensive testing is conducted. This phase can
be lengthy due to the complexity of modern
military systems and the stringent performance
and reliability standards required.

e Acquisition and Procurement: This stage
involves the formal contracting process, often
subject to complex national and international
regulations, budgetary approvals, and
industrial negotiations. For NATO programs,
achieving consensus on  procurement
strategies and equitable burden-sharing
among member states can introduce
significant delays.

e Testing and Evaluation: Rigorous testing and
evaluation are essential to ensure that the
acquired systems meet the defined
requirements and are safe and effective for
operational use. This often involves multiple
phases of testing under various conditions.

e Deployment and Fielding: Once testing is
successful, the systems are deployed to
operational units and integrated into existing
force structures. This may involve training,
infrastructure adjustments, and logistical
preparations.

e In-Service Support and Sustainment: This
final stage encompasses the ongoing
maintenance, repair, upgrades, and eventual
disposal of the military equipment. Efficient
sustainment is critical for maintaining
operational readiness throughout the system's
lifecycle.

Within this traditional framework, several factors
contribute to protracted timelines:

e Bureaucratic Processes: Multiple layers of
review and approval within national defence
organizations and NATO structures can lead to
significant delays.

e Lack of Standardization: Divergent national
requirements and technical standards can
hinder interoperability and complicate joint
procurement efforts.

e Complex Contracting: The intricate nature of
defence  contracts, involving  multiple
stakeholders and stringent legal requirements,
often results in lengthy negotiation and award
processes.

e Sequential Development: A linear, phase-by-
phase approach can lead to delays in later
stages impacting the overall timeline.

e Limited Use of Advanced Tools: Traditional
methods for analysis, design, and testing may
lack the speed and efficiency offered by
modern technologies.

3. The Impact of New Technologies

The strategic integration of new and emerging
technologies offers a transformative pathway to
significantly compress the military capability
lifecycle at each stage:

3.1. Accelerating Requirement Definition and
Concept Development:

o Artificial Intelligence (Al) and Machine
Learning (ML): Al/ML algorithms can analyse
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3.2

vast repositories of historical data, intelligence
reports, open-source information, and
technological forecasts to rapidly identify
emerging threats and predict future operational
needs. This enables a more agile and data-
driven approach to requirement definition,
significantly reducing the time spent on manual
analysis and stakeholder consultations.
Natural Language Processing (NLP) can
automate the extraction of key information from
diverse documents, accelerating the synthesis
of requirements.

Digital Twins and Simulation: The creation of
virtual representations, or digital twins, of
potential systems and operational
environments allows for early and rapid
evaluation of different concepts and design
options. Stakeholders can interact with these
virtual prototypes to assess feasibility, identify
potential issues, and refine requirements
before committing to physical development.
This drastically reduces the reliance on time-
consuming physical mock-ups and early-stage
hardware testing.

Collaborative Digital Platforms: Secure,
cloud-based platforms  equipped  with
advanced collaboration tools can facilitate real-
time interaction and information sharing among
multinational teams involved in requirement
definition and concept development. These
platforms can streamline the review and
approval process, enabling faster feedback
loops and reducing the delays associated with
traditional document-based workflows.

Transforming Design and Development:

Model-Based Systems Engineering
(MBSE): MBSE utilizes digital models as the
primary source of information for system
design, analysis, verification, and validation.
This approach enables automated design
analysis, code generation for software
components, and the early identification and
mitigation of potential design flaws. MBSE
fosters better communication and
understanding across engineering teams,
leading to more efficient development cycles.

Additive Manufacturing (3D Printing): 3D
printing technologies enable the rapid creation
of prototypes and even final production parts

3.3.

3.4.

with complex geometries. This significantly
accelerates the prototyping phase, allowing for
faster design iterations and reduced lead times
for critical components, lessening dependence
on traditional, often lengthy, manufacturing
processes.

Agile Development Methodologies:
Borrowed from the software industry, agile
development principles emphasize iterative
development, continuous feedback, and close
collaboration  between developers and
stakeholders. This allows for faster adaptation
to evolving requirements and the early delivery
of functional increments of a system, reducing
the risk of large-scale delays at the end of the
development cycle.

Streamlining Testing and Evaluation:

Automated Test Systems: Sophisticated
automated test systems can execute a wide
range of tests more rapidly, consistently, and
comprehensively than manual methods. This
significantly reduces the time required for
verification and validation, ensuring higher
quality and faster certification.

Virtual Testing Environments and
Simulation: Advanced simulations and virtual
reality environments allow for the testing of
systems in realistic operational scenarios,
including complex threat environments, without
the need for expensive and time-consuming
live exercises. This enables more extensive
testing under a wider range of conditions in a
fraction of the time.

Al-Driven Data Analysis: Al/ML algorithms
can be applied to analyze the vast amounts of
data generated during testing and evaluation.
This enables the rapid identification of
anomalies, prediction of system performance
under various conditions, and faster
assessment of compliance with requirements,
accelerating the overall evaluation process.

Optimizing Acquisition and Procurement:

Blockchain Technology: The transparent and
immutable nature of blockchain technology can
enhance security and efficiency in defense
procurement processes. It can streamline
contract management, track the provenance of
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goods, and facilitate secure and auditable
financial transactions, potentially reducing
administrative delays and the risk of fraud.

Smart Contracts: Self-executing contracts
with predefined terms and conditions, enabled
by blockchain, can automate aspects of the
procurement process, such as milestone
payments and delivery verification, reducing
the need for manual intervention and
accelerating transaction times.

E-Procurement Platforms: Secure and user-
friendly online platforms can standardize and
streamline the bidding process, contract
negotiation, and order placement. These
platforms improve transparency, reduce
paperwork, and facilitate faster interactions
between defense organizations and industry
partners.

3.5. Enhancing Deployment and In-Service

Support:

Predictive Maintenance using loT and Al:
The integration of Internet of Things (loT)
sensors into military equipment, coupled with
Al-powered analytics, enables predictive
maintenance. This allows for the anticipation of
potential failures before they occur, optimizing
maintenance schedules, reducing
unscheduled downtime, and improving overall
system availability.

Digital Logistics and Supply Chain
Management: Cloud-based digital platforms
provide real-time visibility into the defence
supply chain, enabling more efficient inventory
management, optimized transportation routes,
and faster delivery of spare parts and
consumables, minimizing logistical delays and
improving operational readiness.

Augmented Reality (AR) for Maintenance
and Training: AR technologies can provide
technicians with real-time, hands-on guidance
for maintenance and repair procedures,
overlaid directly onto the physical equipment.
This reduces errors, speeds up repair times,
and enhances the effectiveness of training
programs for maintenance personnel.
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4.
Addressing Multinational

Accelerating NATO Programs:

Complexities

with Technology

The procurement of military capabilities within
NATO presents unique challenges due to the need
for consensus among sovereign nations with
diverse requirements, budgetary constraints, and
industrial bases. However, the strategic application
of new technologies can also help to mitigate these

complexities and  accelerate  multinational
programs:
e Standardized Digital Platforms  for

Collaboration: Secure, interoperable digital
platforms can facilitate seamless information
sharing, collaborative design, and joint review
processes across participating nations. This
can streamline decision-making and reduce
the delays associated with disparate national
systems.

Modular and Open Architectures: Promoting
the development of military systems based on
modular and open architectures enhances
interoperability and allows for easier
integration of components from different
national suppliers. This can facilitate
multinational  procurement and reduce
dependence on single-source solutions.

Virtual Collaboration and Simulation for
Joint Training: Shared virtual training
environments and simulations can enable
multinational forces to train together more
frequently and cost-effectively, even before the
actual equipment is fully fielded in all
participating nations. This fosters early
interoperability and reduces the time required
for post-deployment integration.

Harmonized Data Standards and
Cybersecurity  Protocols: Establishing
common data standards and robust
cybersecurity protocols across NATO member
states is crucial for facilitating secure
information sharing and collaboration in
multinational acquisition programs. This
ensures that technological advancements in
one nation can be readily adopted and
integrated by others.

Al-Powered Decision Support for Burden
Sharing and Resource Allocation: Al
algorithms can analyse the defence spending,
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industrial capabilities, and operational needs of
different NATO member states to optimize
burden-sharing arrangements and resource
allocation in joint procurement programs,
potentially leading to more equitable and faster
decision-making.

5. Case Studies in Technology-Driven
Acquisition Acceleration

While a fully technology-integrated, rapid
acquisition model is still evolving, several examples
illustrate the potential of these approaches:

e SpaceX's Rapid Prototyping and Iteration:
Although not a traditional military program,
SpaceX's agile development and rapid
prototyping approach for its spacecraft and
launch vehicles demonstrates the speed and
innovation achievable through embracing
modern engineering and manufacturing
technologies. Lessons learned in this domain
can be adapted for military applications.

e The U.S. Air Force's "Agile Combat
Employment” Concept: This operational
concept relies heavily on networked and
rapidly deployable assets, necessitating faster
acquisition and integration of new technologies
to maintain a competitive edge. Initiatives
within this concept are exploring agile
procurement and digital design tools.

e Collaborative Robotics Programs: Several
NATO nations are collaborating on the
development and procurement of robotic and
autonomous systems, leveraging shared
digital platforms and modular designs to
accelerate  development and enhance
interoperability.

6. Challenges and Risks in Technology-
Driven Acquisition

While the potential benefits of leveraging new
technologies for accelerated acquisition are
significant, several challenges and risks must be
carefully considered and mitigated:

e Cybersecurity Vulnerabilities: Increased
reliance on digital systems and interconnected
networks introduces new cybersecurity risks
that must be addressed through robust security
measures and proactive threat detection.

e Data Security and Privacy: Handling
sensitive military data in digital environments
requires stringent security protocols and
adherence to data privacy regulations.

¢ Interoperability Issues: Ensuring seamless
integration and interoperability between new
and legacy systems, as well as across different
national systems within NATO, remains a
significant challenge.

e Technological Obsolescence: The rapid
pace of technological change necessitates a
flexible and adaptive acquisition approach to
avoid investing in systems that quickly become
outdated.

e Ethical Considerations (Al and
Autonomous Systems): The development
and deployment of Al-powered and
autonomous military systems raise complex
ethical considerations that must be carefully
addressed through policy frameworks and
international agreements.

e Workforce Adaptation and Training: Military
personnel need to be adequately trained to
operate, maintain, and effectively utilize new
technologies. This  requires  significant
investment in training and education programs.

e Resistance to Change: Overcoming
institutional inertia and resistance to adopting
new processes and technologies within
established military organizations can be a
significant hurdle.

7. Recommendations for Implementing
Technology-Driven Acquisition
Acceleration

To effectively leverage new technologies and
achieve significant reductions in the military
capability lifecycle, particularly within the NATO
framework, the following recommendations are
proposed:

e Develop a Comprehensive Digital
Transformation Strategy: NATO and member
nations should develop overarching digital
transformation strategies that outline clear
goals, priorities, and investment plans for
integrating new technologies across the entire
acquisition lifecycle.
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Promote the Adoption of Open Standards
and Architectures: Encourage the
development and procurement of military
systems based on open standards and
modular architectures to enhance
interoperability and facilitate multinational
collaboration.

Establish Secure and Interoperable Digital
Platforms: Invest in the development and
deployment of secure, cloud-based digital
platforms to support collaboration, information
sharing, and data management across all
stages of the acquisition process.

Incentivize Agile Development and Rapid
Prototyping: Adapt procurement regulations
and incentivize the use of agile development
methodologies and rapid  prototyping
techniques to accelerate design, development,
and testing.

Invest in Advanced Simulation and Virtual
Testing Capabilities: Expand the use of
virtual environments and simulations for
concept evaluation, system testing, and joint
training to reduce reliance on costly and time-
consuming physical activities.

Prioritize Cybersecurity  and Data
Protection: Implement robust cybersecurity
measures and data protection protocols across
all digital systems and platforms used in the
acquisition process.

Foster a Culture of Innovation and
Experimentation: Encourage
experimentation with new technologies and the
adoption of innovative acquisition approaches
through pilot programs and dedicated funding
mechanisms.

Enhance Workforce Skills and Training:
Invest in education and training programs to
equip military personnel and acquisition
professionals with the skills needed to
effectively  utilize and manage new
technologies.

Harmonize Regulations and Processes:
Work towards greater harmonization of
national  procurement regulations and
processes within  NATO to streamline
multinational acquisition programs.
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Establish Ethical Guidelines for Al and
Autonomous Systems: Develop clear ethical
guidelines and policy frameworks for the
development and deployment of Al-powered
and autonomous military systems acquired
through multinational programs.
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