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Unlocking Operational Art in the Process
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Introduction

During World War Il, members of the Women'’s Royal
Naval Service (Wrens) developed a remarkably effec-
tive wargame to counter German U-boats.! Armed
with little more than chalk, bedsheets, and a basic un-
derstanding of naval warfare, they simulated convoy
movements and enemy submarine attacks, enabling
naval officers to refine their anti-submarine strate-
gies.? This simple yet powerful exercise led to new tac-
tics, techniques, and procedures (TTPs) and dramati-
cally improved the Royal Navy's ability to protect vital
supply lines in the Atlantic.

This historical episode underscores wargaming'’s en-
during value — not only in tactical applications, as
seen in the Wrens' story, but also in shaping NATO's
modern capabilities. NATO now navigates an era of

escalating global competition, proxy warfare, techno-
logical disruption, and multi-domain conflict? Much
like in World War I, decision makers must contend
with uncertainty and complexity in this volatile secu-
rity landscape. In response, NATO has renewed its em-
phasis on wargaming as a vital analytical tool to drive
transformation by strengthening underlying concep-
tual foundations.*

A Need for Deliberation

Recent advancements in the air and space domains re-
flect wargaming's growing role in formulating and eval-
uating concepts for future force design.> Consequently,
this edition of the JAPCC Journal presents a timely op-
portunity to explore wargaming’s broader dimensions
and strategic implications in this evolving context.
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This article posits that wargaming is an indispensable
instrument for concept development in future force
design. Primarily, because wargaming — with its hu-
man-centric nature — has the power to sharpen strate-
gic thinking and cultivate operational art into this pro-
cess, i.e, to conceptualize future force requirements in
ways that transcend computational logic. However,
policymakers and military leaders must avoid mis-
guided conclusions or unrealistic expectations to lev-
erage its strengths in future force design efforts effec-
tively. This requires recognizing the intrinsic analytical
limitations of wargaming within this process. While
science plays a crucial role in shaping future forces,
wargaming's core value is that it fosters operational
art: it enhances the participants’critical thinking, stim-
ulates their imagination, and helps them gain con-
ceptual clarity in complex and uncertain scenarios.

Wargaming in a Nutshell

Wargaming is a form of serious gaming in which
gameplay is blended with real-world strategy. While
not exhaustive, wargames take various forms, includ-
ing board games, scaled miniatures, tabletop exercis-
es, and computer-based simulations. They can be
commercially available or custom-built, even with sim-
ple materials, as demonstrated in the Wrens' case. Hy-
brid versions that blend physical and digital elements
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have also gained popularity. Crucially, wargames do
not involve the actual deployment of military forces.
Such activities fall under field exercises instead.”

Depending on their design, wargames are open or
closed, featuring turn-based strategies or real-time
decision-making®® Moreover, many wargames incor-
porate detailed maps and role-playing elements to
enhance immersion. However, the level of realism var-
ies depending on the game’s intended focus on strate-
gic depth, historical accuracy, or creative exploration.

While wargames can be recreational, they are widely
applied in professional settings for policy analysis, edu-
cation, and team building. From the Prussian
‘Kriegsspiel’ to modern defence simulations, wargam-
ing has evolved into an important tool for military
strategy, business simulations, and crisis management.

In a structured, safe-to-fail environment, free from
real-world consequences, wargaming allows partici-
pants to engage with scenarios of conflict or compe-
tition by presenting their decisions that dynamically
influence one another.!® Embedded in a culture that
allows questions and mistakes, this interplay sup-
ports brainstorming, knowledge building, and strate-
gic refinement, helping organizations explore alter-
native courses of action (COAs) and prepare for
unforeseen contingencies.!

Delivery of Generate the Operate
Capability Capability the Force

Designed

how many create and prepare
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(adapted from UK Defence Experimentation for Force Development Handbook V2 [2021]).7

JAPCC | Journal Edition 40 | 2025 | Out of the Box



Control and adjudication serve as the foundation of
any wargame. Participants can determine outcomes,
which fosters engagement. Outcomes can also be
overseen by a facilitator or adjudication team to en-
sure structure and impartiality. Its rules may be fixed,
prescribing unit movement and engagement, or flex-
ible, relying on logic and best practices.

Wargaming’s Role in Future Force Design

Future force design — or force development — aims to
anticipate future force requirements by analysing po-
tential adversaries' intents and strategies and inform-
ing defence planning. It includes a strong transforma-
tional element, as it shapes (and reshapes) military
capabilities to meet evolving operational demands. It
enables NATO and nations to proactively adapt their
future capabilities to emerging threats.

As illustrated in Figure 1, force development follows
three key phases: Direct, Develop, and Deliver. War-
gaming plays a crucial role in the development phase,
particularly in Concept and Capability Development,
the steps that translate strategic foresight and hori-
zon-scanning insights into impactful future capabili-
ties. Wargaming is a valuable tool in these stages as,
through the active engagement with dynamic and
unpredictable situations, it enhances the participants
critical thinking and adaptive capacities, which results
in better performance in decision-making, perfor-
mance evaluations, and resource allocations.

’

The first step, Concept Development, typically in-
volves abstract, high-level assessments, as this forma-
tive stage centres on exploring foundational ideas
and broad strategic frameworks. As concepts evolve
and gain structure, wargaming often becomes a more
focused and applied exercise during Capability Devel-
opment, supporting the evaluation of more concrete
and practical applications.

Strengths and Limitations of Wargaming

Wargaming’s interactive and immersive nature ena-
bles the identification of hidden vulnerabilities and the

While predicting the future may never be possible,
wargaming can provide valuable foresight.

exposure to flawed assumptions.”® It especially facili-
tates a deeper understanding of complex systems.

Wargaming intrinsically places the interaction with and
between human participants at its core. This interactive
element sets wargaming apart from related method-
ologies, such as modelling and simulation, which prior-
itize computational processes. While wargaming incor-
porates elements of simulation, by anchoring its
practice in human involvement, wargaming encour-
ages dynamic decision-making and adaptability in
ways computational methods cannot replicate.

However, it must be acknowledged that wargaming
brings a qualitative perspective — with limited validation
power — rather than science to the table. Wargames
can illustrate that something is plausible, narrowing
down the number of probable outcomes, but they will
not be able to predict outcomes with certainty.'*

Designing wargames that accurately forecast out-
comes remains ‘the Holy Grail’ of wargame design-
ers.”> They rely on constructed scenarios that, at best,
offer general truths rather than precise predictions.
Conway's Law provides further caution, suggesting
that biases, silos, and structural limitations of war-
game creators may unintentionally shape a game’s
scope and limit its broader integration.'®
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Wargames can introduce complex global dynamics and interconnections, allowing decision-makers to understand and

anticipate future challenges.

Another scoping challenge lies in participant exper-
tise. On the one hand, participants must be qualified
and well-informed within their designated areas of
expertise in the wargame. An evaluation of autono-
mous collaborative platforms (ACPs), for instance, may
seek participants with backgrounds in air or drone op-
erations. However, relying exclusively on experts from
highly specialized, yet directly related, disciplines can
be limiting. While their insights are valuable, they may
lack the interdisciplinary perspectives needed to
translate findings effectively into multi-domain con-
texts or to account for logistical, industrial, and other
kinds of constraints further down the chain.

‘Recent advancements in the air and space domains
reflect wargaming’s growing role in formulating and
evaluating concepts for future force design.

Wargaming further holds the risk of false lessons be-
ing identified from a single run of a wargame."” How-
ever, the considerable time required for setup, execu-
tion, and analysis, even when supported by computer
aids, often limits the practicality of conducting multi-
ple iterations to refine or validate outcomes. What

adds to this is that the human-centred nature of war-
gaming restricts its ability to replicate scenarios with
precision, thereby constraining the depth and breadth
of insights that could be gained through repeated it-
erations. No two wargames will ever be alike.'

Despite these limitations, wargaming remains a pow-
erful tool for stress-testing ideas, uncovering potential
risks, and fostering innovation. It does not provide ab-
solute certainty but offers a structured environment
for exploring possibilities, allowing decision-makers to
anticipate challenges and refine strategies in ways
other methodologies cannot.

Key Considerations for Wargaming
Within Force Design

Formulating operational concepts within future force
design demands a nuanced grasp of interdependen-
cies and interactions rather than focusing solely on
tactical mechanics. As argued here, wargames offer a
powerful tool for qualitatively analysing and navigat-
ing these complexities. In this sense, wargames can
also serve as a warm-up exercise, fostering the right
mindset among participants and preparing them to
approach force design challenges with a deeper,
more interconnected perspective.
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The Wrens wargame demonstrates that generating
valuable insights does not always require complex
simulations. Even though wargames will always need
a certain amount of commitment from developers,
planners, and participants, their simple yet effective
exercise demonstrates how structured discussions,
even in minimal settings, can educate and refine stra-
tegic thinking, enhancing operational effectiveness.
Because accessible, resource-efficient approaches re-
quire lower time demands and reduce logistical barri-
ers, they are convenient to implement and encourage
interdisciplinary engagement and broader participa-
tion. This facilitates meaningful dialogue on how vari-
ous domains shape operational effects in a theatre.
Their production speed also allows a quicker response
to a sponsor’s request.'” Additionally, their ability to
conduct repeated runs is a key advantage, as stream-
lined formats enable rapid iteration, revealing pat-
terns and insights that might otherwise go unnoticed.
In this way, these simpler setups may allow for deeper
assessments of complex operational contexts.

However, while simple wargaming formats support
iterative learning and broad engagement, specific
operational contexts demand more sophisticated
analyses — for instance, when aiming for so-called
‘deep dives’ to understand mission-specific or thea-
tre-level challenges better. In such cases, integrating
advanced models, potentially supported by comput-
er-aided tools, can offer a more thorough exploration
of operational complexities. Al, for example, could as-
sist in the adjudication process, enable adaptive sce-
nario generation, or contribute to enhanced realism.
Carefully selecting diverse participants, both in war-
game design and execution, is also important, to
minimize blind spots and ensure broader applicability
across domains.

Additional methodological refinements can improve
wargaming's validation potential. For instance, inte-
grating structured scenario design with real-world
data strengthens the analytical rigour of wargaming
exercises, ensuring their relevance for operational
concept development. Another option is to narrow
the scenario focus to typical and high-priority events,
which enhances realism and applicability, leading to
more precise and actionable insights.

Nevertheless, even with these methodological en-
hancements, wargaming remains a tool for iterative
refinement rather than rigid validation. Especially in
the conceptual stages of force development,
wargaming should not be viewed as a predictive tool
but as a powerful method for qualitative assessment
and idea refinement. It should be regarded as a mech-
anism for identifying plausible and implausible ap-
proaches, informing strategic adjustments rather than
providing definitive conclusions. The insights gener-
ated through wargaming generally need further eval-
uation through complementary analytical methods.
Therefore, it should be combined with other methods
to achieve comprehensive results.20

‘The “losing” team frequently derives the greatest les-
sons from wargaming, as failure tends to drive more
refined, resilient, and adaptable solutions.

As a final point, it is essential to recognize that war-
gaming, particularly within the context of future force
design, is not about achieving victory. Its true value
lies in developing strategic acumen and deepening
the understanding of how future forces can effective-
ly navigate operational friction. Paradoxically, the
most valuable insights often emerge from setbacks. In
fact, the ‘losing’ team frequently derives the greatest
lessons, as failure tends to drive more refined, resilient,
and adaptable force structure solutions. Also, war-
gaming helps to identify failure points early, enabling
proactive adjustments to strengthen force design.
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© NATO Allied Command Transformation

How to get started...
...just start!

Supporting Entities

-+ HQ SACT Wargaming and Experimentation
Branch (part of HQ SACT Concept and Development
Branch (CNDV)).

- Centres of Excellence (CoE); submit a Request for
Support (RfS) to assist in the wargaming process.

Wargaming Handbooks

« NATO's Wargaming Handbook

(combine with NATO's CD&E Handbook).
Additional guidance can be found in various nations’
handbooks (available in English):
- Defence Wargaming Handbook (UK)
- Bundeswehr Wargaming Handbook (Germany)
- CICDE Wargaming Handbook (France)

Examples and Initiatives

- Audacious Wargaming is one of the lines of
delivery led by HQ SACT in its effort to better
understand the challenges facing the Alliance’s
Military Instrument of Power.

- PS-177 NATO Wargaming Practitioner Course
at NATO School Oberammergau.

- Wargaming Initiative for NATO (WIN), co-organized
by Germany, France, and Italy; WIN 24 marked
the 200-year anniversary of the Prussian Kriegsspiel.

« NATO STO and HQ SACT 2023 Alliance Space Deter-
rence Framework Wargame, including a two-year series
of wargames seeking to increase the ‘Space Intelli-
gence Quotient'of NATO Permanent Representatives.

Off-The-Shelf Popular Games

- Operational Wargame System (Military off the Shelf)
. Littoral Commander (Commercial off the Shelf)

Conclusion

Wargaming remains a vital and powerful instrument for
refining operational concepts within force design.
While it cannot predict the future, its hallmark — its em-
phasis on the human element — ensures it uniquely fos-
ters operational art into the equation. Though its limita-
tions must be acknowledged, wargaming narrows the
spectrum of probable outcomes and improves deci-
sion-making by refining human judgment and creativi-
ty. Although the analytical power of wargaming can be
enhanced by leveraging emerging technologies, such
efforts can distract from what should be the focus of a
wargame: its human-centric nature, i.e, the players'de-
cision-making. By ensuring that wargaming is integrat-
ed into a broader analytical toolkit, both NATO and
NATO members can maximize wargaming's contribu-
tion to shaping resilient and future-proof force struc-
tures in their evolving security landscapes.

Afterword

The Royal Netherlands Air and Space Force (RNLASF), in
partnership with Royal NLR, TNO, and JAPCC, is acceler-
ating efforts to embed wargaming within a rigorous,
comprehensive methodological framework. This colla-
borative undertaking is geared to systematically shap-
ing actionable and future-looking operational concepts
that strengthen a resilient force structure in continued
alignment with national and NATO priorities. @
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acnato.nt/archive/2025-2/nato-space-domain--a-new-frontier-of-security.
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