Concept Development and Experimentation
in STRUCTURE Project
Vítězslav JAROŠ
University of Defence, Faculty of Economics and Management
Kounicova 65, 662 10 Brno, Czech Republic
E-mail: vitezslav.jaros@unob.cz

Abstract:
The creation of the concept is a process stemming from the transformational changes as well
as capabilities development. At the onset, the questions and new ideas dealing with
capabilities requirements emerged. In the end, the approved concept is implemented into
areas influenced by this new approach. The author explains various possibilities for using the
CD&E method while working on projects in the armed forces and proposes its application
procedure in the defence project STRUCTURE.
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Introduction
Concept Development and Experimentation (CD&E) is an integral part of capability
development, providing potential solutions to conceptual gaps identified within NATO's
capability shortfalls. Generally, a conceptual gap provides the rationale for development
of a capability and any supporting Research and Technology (R&T). This conceptual gap may
be filled by one or more changes in the DOTMLPFI spectrum. CD&E provides a method to
explore, refine, assess, validate and demonstrate new conceptual ideas to identified capability
shortfalls and gaps in a forward looking and innovative way. Decisions to apply CD&E are
made after other processes have determined a shortfall in capability.
Concept Development and Experimentation Projects
A CD&E project is the concept work and associated experiments, using scientific methods
and analysis, to address identified capability gaps. It comprises developing and validating
a concept, using the CD&E methodology, within a planned time frame and a given resource
allocation to find solutions to particular shortfalls.
The military problem to be solved is stated, hypothesis solution is prepared, tested, improved
if needed, and culminates in a validated and approved concept, with propositions for its
implementation.
A CD&E project includes:
• a deeper analysis of the problem and identification of possible conceptual solutions;
• the drafting of a concept;
• the development of solutions;
• the analysis of the adequacy of the solutions, and experimentation to refine and
validate the proposed solutions.
In general, the CD&E project employs an iterative approach. 'Concept development',
'experimentation' and 'analysis' are the three main techniques used during a CD&E project.
While concepts could be developed in many different ways, only the utilization of these three
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techniques together guarantees the sound practice of analysis and qualitative assessment
of conceptual outputs. The characteristic and the intensity of these individual elements can be
different, dependent on the topic. None should be excluded from the beginning, and their use
must be considered at each stage of the development cycles (spirals of development).
The CD&E project covers the development of the concept until the implementation phase,
where decisions are made with respect to acquisition and application of the proposed
solutions.

Figure 1 Concept Development and Experimentation Project
Source: MCM-0056-2010 NATO CONCEPT DEVELOPMENT AND EXPERIMENTATION (CD&E) PROCESS,
06 Jul 2010.

A CD&E project is initiated, executed and controlled through accepted Project Management
practices that permit timely decision, direction and guidance by senior leadership. Project
Manager is to provide appropriate control mechanisms, forms, templates and methods of work
to ensure a disciplined, transparent, structured and rational development and to enable
inherent evaluation with efficient and well defined validation and review points.
Project Initiation
The decision to apply CD&E to address capability shortfalls lays outsider the CD&E process
and is made after a thorough analysis of the capability shortfall wherein the military problem
is clearly stated. The decision process encompasses a stakeholder analysis, problem
identification and structuring and a brainstorming of ideas. Once that decision has been made,
a CD&E project is initiated. It will formally be part of the collection of CD&E projects
managed by Project Manager.
Project Development
A typical CD&E project will display a concurrent, spiral process in which conceptual work,
experimental efforts and analytical insights are intermingled to form a process that employs
all skills from drafting of documents, brainstorming, wargaming, research and analysis,
Modelling and Simulation (M&S), live experiments, and prototyping to demonstrations.
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Thus development, refinement, assessment and validation are founded on a spiral
development. Each specific project is entrusted to a Concept Development Team. It is
composed, as appropriate, of concept developers, experimenters, analysts, M&S experts and
Subject Matters Experts (SMEs). Other Experts interested in the project could also be
a member of the Concept Development Team.
The Concept Development Leader leads the Concept Development Team and provides overall
coordination and management of the CD&E project throughout its duration. He is responsible
for producing the concept development plan and for providing information on the current
status of the program.
The Concept Development Team must create a Concept Development Plan (CD Plan) and
a Concept Document. A Concept Development Plan (CD Plan) and a Concept Document are
the two main components of any CD&E project. The CD Plan is critical for the co-ordination
and management of the CD&E project. It is used to assign tasks and responsibilities, monitor
the progress of these tasks, integrate and synchronize efforts of multiple teams or people with
different competencies and co-ordinate and integrate activities.
A universal concept structure cannot be outlined. Nevertheless, a Concept developer should
consider the following generic structure for his work:
A: Introduction
• Background (to include military problem statement or capability shortfall);
• Aim (of the concept);
• Scope (of the concept; to be understood as range and limitations in time, authority,
commands etc.).
B: Main Part (the conceptual solution: what needs to be done)
• Definitions;
• Requirements;
• Functions;
• Principles;
• Roles and Responsibilities;
• Assessments / Evaluation;
• Capability Elements (in terms of DOTMLPFI, as applicable);
• Resources.
Implementation (suggested concept owner, actions required to implement the concept)
Conclusion and Way Ahead (highlights benefits of the conceptual approach and outlines next
steps once the concept is approved)
Some projects, mainly emergent requests, need a shorter time of development. The whole
CD&E Project needs to have the flexibility to allow shortcuts, within an acceptable level
of risk, as necessary to meet operational needs.
Analysis
The arsenal of the concept developer must include analysis. Operational analysis, to include
static and dynamic modelling work, may provide a costeffective way to bring insights to the
concept.
Analysis can determine at an early stage, stakeholders' interests in the concept and their
expectations, the operational value and the feasibility of the concept, and determine possible
venues for development by addressing operational validity and effectiveness through
modelling. M&S takes this process a step further.
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As the development of a concept progresses, the analysis activities look to accumulate
evidence to determine and demonstrate the validity and increased effectiveness
of the proposed solutions.
The rigour of the analysis and experimentation undertaken is important to increase confidence
in a conceptual solution and reduce the risk involved with its implementation.
Experimentation
The role of experimentation is primarily to discover information, confirm or disprove
a hypothesis, or provide formal validation that a concept under development will achieve its
desired aim. Experimentation uses real (or nearreal) environments to provide levels
of information and insight not available from other traditional means such as operational
analysis or lessons learned analysis. Benefits of experimentation include:
• reduced uncertainty (risk mitigation);
• objective evaluation of innovations;
• identification and possible solution of practical problems that cannot be determined
through studies and analysis alone;
• provision of empirical evidence to inform policy, budgetary and procurement
decisions.
Figure 2 demonstrates a position of experiment in the process of conception development and
transformation effects enhancement on defence capabilities. The meaning consists
of strengthening creation of real capabilities and their improvement, in effectiveness
of military forces operational capabilities, their building and training so thus to meet both
present and future tasks as well as economic feasibility.
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Figure 2 Experimentation in the process of conception development and enhancement with
transformation effects on defence capabilities
Experimentation must be developed across the scale of decision making processes of the University
of Defence and must be focused not only on verification and validation of new strategic intentions and
conceptions but also on operational intentions and conceptions, which are essential to accomplish
the OS.
Figure 3 shows illustratively the place of experimentation in the conception development sequence.
The meaning is to improve and develop innovative operational conception and to develop an array
of innovative operational capabilities to transform these conceptions into real operational capabilities.
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Figure 3 Position of Experimentation in the conception development sequence.
Source: ŠVEJDA, M. Experimentování v podmínkách MO. Prague, MO, 2010. p. 14
Certain principles for an effective experimentation process must be taken. These principles
are connected into three main thematic groups. The first group consists of principles needed to
design a valid experiment (development of causality research capabilities, experimentation
logics, requirements accomplishment to use new capabilities or change detection and the use
in actual operations). The second group consists of analytic capabilities integration principles
into the experimental process (the use of iterative problem formulation process, analysis and
experimentation to accumulate knowledge – integration of studies, observation and
experimentation, the use of varying methods to valid results confirmation). The third group is
dealing with the respects needed for successful experiment (human variability, training,
operational exercise, M&S, experimental management modes, collection data complex
analysis, ethical, political, international and safety issues, environmental concerns, customer
(creditor) communication during experimentation).
Five Components of an Experiment
All experiments—large or small, field or laboratory, military or academic, applied or pure—
consist of five components [Cook and Campbell 1979]:
1. The treatment, the possible cause A, is the proposed capability, the proposed solution that is
expected to influence warfighting effectiveness.
2. The possible effect B of the treatment is the result of the trial, an increase or decrease
in some aspect of warfighting effectiveness.
3. The experimental unit executes the possible cause and produces an effect.
4. The trial is one observation of the experimental unit under treatment A or under the
alternative ~A to the new capability to see if effect B occurred or not and includes all of the
contextual conditions under which the experiment is executed.
5. The analysis phase of the experiment compares the results from one trial to a different trial.
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Figure 4 Five Components of an Experiment
Source: Guide for Understanding and Implementing Defense Experimentation (GUIDEx). Canadian Forces
Experimentation Centre in Ottawa, Canada. Electronic copy compiled on 10 February 2006, p. 59.
ISBN 92-95046-11-0

There is a wide scale of available techniques for M&S experimentation. In experimentation
the balance requirements between accuracy and validity (goal fulfillment) of any experiment
must be fulfilled. Information technologies development significantly influenced modeling
capabilities and contributed to more accurate results.
Most of these experiments use different kinds of simulations. Every kind has its advantages
and disadvantages in regards to the four validity aspects – none of them can fulfil all four
validity aspects. For this reason the variability of these four kinds of simulations are essential:
• Constructive simulations
• Analytical military games
• Human-in-the-loop simulation
• Live (field) simulation
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The experimentation process consists of three main parts. The preliminary planning is
followed by the experimentation programme which is followed by managing individual
experiments. The preliminary planning part defines the experimentation mode to ensure
meeting the goals fulfilment. This part provides a draft plan for experiment conducting and
costs evaluation. The result is its specification which describes the experimentation plan in
detail, defines a sequence of particular operations and identifies financial costs of individual
experiments.
Conclusion
Requirements for military forces development in multinational asymmetrical operations
in global framework are so urgent that it is necessary to established functional process for
verifying new concepts and findings in form of experimentation to eliminate the possibility
of false decisions, which can lead to extensive visible or invisible losses (material, financial,
personal, but also sociological, psychological etc.), in advance.
Newly developed conception is in essence untested theory, can offer whole new approaches,
processes, requirements etc. However, with this there are no experiences. This is the reason
to verify these approaches and processes before their implementation into practice.
One of the methods used to verify plausibility of the new conceptions in military forces
environment is experimental method. The primary role of experimentation is to determine
whether conception in development can accomplish set goals or not. The results then inform
the conception author whether whole conception or its parts can achieve desired utility or not
and it helps identify and solve problems that cannot be dealt with other means e.g. studies or
analysis.
The STRUKTURA research team have chosen the CD&E method to verify plausibility
of designed approach for modular task force creation in the ACR to use this approach
in operations nowadays.
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