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“Military Command and Control processes are becoming more
cross-domain, adapted to both the traditional (air, land and maritime)
and emerging (space and cyber) warfighting domains, but an emphasis
should also be made to include the civilian agencies.”
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Colonel Meeuwsen, thank you very much for
this interview. Can you briefly describe the
mission of the Command and Control Centre
of Excellence?
- Our mission is to support NATO, nations,
and international institutions/organizations
with subject matter expertise on Command
and Control (C2). The Centre envisions to
catalyse C2 by capturing, creating, assessing,
and distributing the C2 knowledge at the operational and higher tactical levels. The joint,
multinational capacity of the Command and
Control Centre of Excellence and its partners
leads to robust and applicable knowledge. Our
Centre is NATO accredited, but not part of the
NATO Command Structure, and as a result, it
is an independent international organization
with a unique perspective.
Over the last decade, we saw revolutionary
technological developments. Additionally, the
introduction of the cyber and space domains
has changed warfare. How do these changes
to our operational environment impact C2?
- The answer to this question is twofold. Firstly, the increase in technological capabilities is
an enabler, which should simplify commanders' comprehension of the environment and

support them in achieving situational awareness to facilitate proper decision-making.
Second, every additional domain adds to the
complexity as is already being seen in cooperation with non-military actors. The increase
in complexity is happening with bewildering
speed. The operational level command post
must cope with all this and be able to cooperate with both military and non-military partners at the same time.
One of your publications focuses on the future command post at the joint operational
level, portraying a picture of what a Joint
Task Force Headquarters might look like in
the year 2035. Can you elaborate on this
study and its results?
- Faced with a volatile, complex, and ambiguous future, we need technology to support C2.
Without technology, C2 would be increasingly more difficult to exercise and leverage.
The sheer amount of data to be processed, the
number of actors in any area of operations and
the interdependencies in multiple landscapes
(physical, social and information) are too much
for the human brain to effectively process. Technology also provides means to increase the span
of control for a commander at any level, and

when coupled with the availability of data and
actionable information, this results in a more
"flattened" hierarchy - the concept of mission
command seems to align with this technology
shift. The dual-task of preparing future leaders
for the game-changing potential of technology
and increasing effectiveness of C2 at the operational level requires an enabling technology and
a paradigm-shift in both training and awareness
of future military leaders. Simply put, trust between the military personnel and non-human
intelligence collaborators requires training and
experience. We must first establish trust in a
technology-enabled environment.
Can we say that the downside of automated
systems is a more complex decision-making
process? Within the military, where decisions can have major consequences, how
much can we rely on automated systems?
- Our interviews with the senior leadership
at NATO's both Joint Force Commands have
shown that automated systems are seen exclusively in a supporting capacity. It became clear
that it is important to distinguish between the
generation of products needed for decisionmaking and the concept of decision-making
itself. Most interviewees recognised the value
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pret the introduction of new technology/automation into their ongoing processes. Based on
our survey and interviews, we concluded that
staffs showed a positive attitude towards automation. Contradictory to the staffs' preconceived notions, senior leadership also reacted
positively to automation when interviewed.
All recognised the necessity and even the unavoidability of the introduction of automated
systems. NATO must consider and take advantage of the receptiveness of both senior leadership and staff.

of automated systems as a supporting tool for
the manufacturing of these products. They believe that these systems may be able to speed
up the process and merge data/information in
a way that they can be used for more than one
product. It was mentioned that human factors
should not contaminate the data, although human behaviour and experience can add value.
However, respondents also believe that there
are disadvantages to these systems: the data
could be unreliable and may require a complete sanity check by human experts.
Can we say that decision-making remains
the commander's prerogative? And that it is
always down to human attributes no matter
how much technology evolves?
- The final decision is the commander's prerogative. Human attributes are of particular
importance here. In the final phase of decisionmaking, automated systems serve only limited
importance; this is mainly due to the nature of
warfare. Decisions are often associated with

l ethal actions, which directly lead to the question of accountability. Therefore, decisionmaking requires an element of transparency,
for example, in the way a conclusion is formed.
Furthermore, these decisions are also influenced by the fact that warfare is an emotional
confrontation with the enemy. Importantly, the
way in which a commander reacts, or decides, is
not solely based on facts. Non-measurable qualities, such as experience, intuition, mentality,
ethical behaviour or even cultural background
play a role in the process and make the decision
strongly dependent on typical human attributes
that are considered too complex and complicated to be replicated by artificial intelligence. But,
it is exactly these human attributes that make
the difference and determine success or failure.
Does this study, as NATO's human capital initiative, addres leader development?
- It does, but in an indirect manner. The study
focuses on the way senior leadership and staff
of a joint operational-level headquarters inter-

In your opinion, what is NATO's biggest
strength today considering the many challenges that lie ahead?
- NATO is a robust organization with the core
purpose of collective and assured defence of
the nations within the European-Atlantic Area.
Lessons from past decades and the immense
speed of development across all domains reinforce the necessity to increase the pace of warfare development and transformation. In this
sense, a relatively big variety of national involvements and interests (if handled properly)
provides us the necessary fuel and energy for
this common purpose. The knowledge, experience, and expertise-sharing across cooperating
nations gives us a seemingly insurmountable
advantage over our opponents. Although it is
wrongly attributed to Charles Darwin, a quote
by Professor Leon C. Megginson (1921-2010),
says it best: "(...) it is not the most intellectual of
the species that survives; it is not the strongest
that survives; but the species that survives is the
one that is able best to adapt and adjust to the
changing environment in which it finds itself."
How complex is multi-domain C2?
- The short answer is that it depends on the
definition of multi-domain, which, in its current state, has plenty of room for improvement.
The slightly longer, but by no means exhaustive
answer is that the Command and Control Centre of Excellence is currently investigating in the
realms of multi-domain, and there seem to be
two main lines of thought: one line is that multidomain is the combination of the three traditional services (land, air, sea) with the emerging
cyber and space domains. This will require
a more agile C2, but conceptually, it is not all
that different from the current situation. In
our opinion however, multi-domain should be
seen as encompassing all actions and actors that
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outcomes, or effects of selected courses of action within interdependent domains will be a
big obstacle for the commander of the future.
There is simply no alternative to being sufficiently prepared for multi-domain conflicts.
It is the reality we will be, as a matter of fact
already are, facing. The best way here is to train
and exercise. A lot!

ABOVE: Colonel Meeuwsen with Rear Admiral Jan C. Kaack, Commander JWC. Meeuwsen presented a staff lecture

on C2 in future multi-domain operations and the advantage of technology in enhancing the decision-making at the
JWC in Stavanger, Norway, on January 14, 2020. Photo by JWC PAO.

may influence the so-called "endeavour space".
With this in mind, C2 will need to develop the
ability to coordinate and synchronise military
operations with actors and actions, working
together with other parts of government, nongovernmental organizations (NGOs), commercial organizations and other relevant players. This will add not just a level, but a whole
dimension of complexity to C2.
How will C2 evolve to support the warfighters
with increased emphasis on cyberspace, space
and human domains, the fifth-generation airpower, as well as the traditional domains of
air, land, and sea? Can we be sufficiently prepared against multi-domain conflicts?
- Based on our "Future of the Command Post"
study, it is clear that the future headquarters
will rely on most of the current joint functions.
In the preparation and execution phases, headquarters need to be joint and cannot be overly
reliant on external placeholders for means
and decision-making capacities. Technology
might alter the way C2 is executed, however,
the joint fundamentals will be recognisable.
C2 will increasingly be supported by artificial intelligence and automated decision support. Information sharing will become much
more dynamic, agile and versatile. Military C2
processes are becoming more cross-domain,

adapted both to the traditional (e.g. land, maritime, etc.) and emerging (i.e. space and cyber)
warfighting domains, but an emphasis should
also be made to include and optimise for the
civilian agencies, including the non-military
engagements. These adaptations to military
C2 will greatly increase effectiveness to coordinate and synchronise with non-military actors involved in a given operation. Predicting

You are one of the closest NATO Centres of
Excellence to the Joint Warfare Centre (JWC)
in terms of mission. How do you envision future cooperation with the JWC?
- Our ambitions have to be in alignment with
our size as we want to fulfill them in a proper
way; in the end our Centre's success depends on
transferring applicable knowledge to improve
C2 within NATO. I see a role for the Command
and Control Centre of Excellence in preparing
the training audiences of the JWC by subject
matter expert advice and producing joint publications (e.g. Joint Task Force Headquarters
Handbook). Besides that, we can go shoulder
to shoulder on structural recurring errors in
decision-making that appear during exercises.
And last, but not least, our recent Department
Head role on Operations Planning, Operations
Assessment and Alternative Analysis might reinforce current education on NATO planning
processes, including strengthening synchronization; the cornerstone of the Joint Warfare
Centre and the Command and Control Centre
of Excellence, at the moment. 

BELOW: JWC Exercise Control (EXCON) which involves enabling functions that help to make an exercise happen
and form the massive infrastructure to control it. Photo by JWC PAO
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