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Concept Definition is the set of systems engineering (SE) activities in which the problem space and
the needs and requirements of the business or enterprise and stakeholders are closely examined.
The activities are grouped and described as generic processes which include Mission Analysis and
Stakeholder Needs and Requirements. Concept Definition begins before any formal definition of the
system-of-interest (SoI) is developed.
Mission Analysis focuses on the needs and requirements of business or enterprise — that is, on
defining the problem or opportunity that exists (in what is often called the problem space or problem
situation), as well as understanding the constraints on and boundaries of the selected system when it
is fielded (in what is often called the solution space). The Stakeholder Needs and Requirements
process explores and defines the operational aspects of a potential solution for the stakeholders from
their point of view, independent of any specific solution. In these two Concept Definition activities,
business or enterprise decision makers and other stakeholders describe what a solution should
accomplish and why it is needed. Both why and what need to be answered before consideration is
given to how the problem will be addressed (i.e., what type of solution will be implemented) and how
the solution will be defined and developed.
If a new or modified system is needed, then System Definition activities are performed to assess the
system. See Life Cycle Processes and Enterprise Need for further detail on the transformation of
needs and requirements from the business or enterprise and stakeholder levels of abstraction
addressed in Concept Definition to the system and system element level of abstraction addressed in
System Definition.
The specific activities and sequence of Concept Definition activities and their involvement with the
life cycle activities of any system, and in particular the close integration with System Definition
activities, will be dependent upon the type of life cycle model being utilized. See Applying Life Cycle
Processes for further discussion of the concurrent, iterative and recursive nature of these
relationships.
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Topics
Each part of the SEBoK is divided into knowledge areas (KAs), which are groupings of information
with a related theme. The KAs in turn are divided into topics. This KA contains the following topics:
■
■

Business or Mission Analysis
Stakeholder Needs and Requirements

See the article Matrix of Implementation Examples for a mapping of case studies and vignettes
included in Part 7 as well as topics covered in Part 3.

Concept Definition Activities
There are two primary activities discussed under concept definition: Mission Analysis and the
definition of Stakeholder Needs and Requirements:
1. Mission Analysis begins an iteration of the life cycle of a potential SoI that could solve a problem
or realize an opportunity for developing a new product, service, or enterprise. These activities
assist business or enterprise decision makers to define the problem space, identify the
stakeholders, develop preliminary operational concepts, and distinguish environmental conditions
and constraints that bound the solution space. In other words, mission analysis takes the
enterprise capability gap or opportunity and defines the problem/opportunity in a manner that
provides a common understanding encapsulated in what are referred to as “business or mission
needs.” Business or mission needs are then used to produce a clear, concise, and verifiable set of
business requirements.
2. The Stakeholder Needs and Requirements activity works with stakeholders across the life cycle to
elicit and capture a set of needs, expectations, goals, or objectives for a desired solution to the
problem or opportunity, referred to as "stakeholder needs". The stakeholder needs are used to
produce a clear, concise, and verifiable set of stakeholder requirements. Stakeholder needs and
requirements identify and define the needs and requirements of the stakeholders in a manner
that enables the characterization of the solution alternatives.
Mission Analysis takes the business and stakeholders' needs and requirements and carries the
analysis down from problem space to solution space, including concept, mission, and boundary or
context so that a solution concept (at the black-box level) can be selected from the alternatives.
Figure 1 in the Mission Analysis topic depicts this interaction. The products and artifacts produced
during Concept Definition are then used in System Definition.
The different aspects of how systems thinking is applicable to concept definition are discussed in
SEBoK Part 2. In particular, the use of a combination of hard system and soft system approaches
depending on the type of problem or class of solution is discussed in Identifying and Understanding
Problems and Opportunities and the contrast between top-down and bottom-up approaches in
Synthesizing Possible Solutions.

Drivers of Solution on Problem Definition: Push Versus Pull
Problem definition and solution design depend on each other. Solutions should be developed to
respond appropriately to well-defined problems. Problem definitions should be constrained to what
is feasible in the solution space. System Analysis activities are used to provide the link between
problems and solutions.
There are two paradigms that drive the ways in which concept definition is done: push and pull. The
pull paradigm is based on providing a solution to an identified problem or gap, such as a missing
mission capability for defense or infrastructure. The push paradigm is based on creating a solution

to address a perceived opportunity, such as the emergence of an anticipated product or service that
is attractive to some portion of the population (i.e. whether a current market exists or not). This can
impact other life cycle processes, such as in verification and validation, or alpha/beta testing as done
in some commercial domains.
As systems generally integrate existing and new system elements in a mixture of push and pull, it is
often best to combine a bottom-up approach with a top-down approach to take into account legacy
elements, as well as to identify the services and capabilities that must be provided in order to define
applicable interface requirements and constraints. This is discussed in Applying Life Cycle
Processes.
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