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Abstract: Because of globalization and technology, the roles
of the traditional engineering manager are changing.  All
practicing engineering managers must be able to understand
the tools available in order to develop innovative products
and solutions that meet the customer’s demands.  Systems
engineering (SE) is a relatively new discipline that is focused
on developing requirements and functional and operational
architectures of complex systems.  In the 21st century
market, engineers are becoming a profession of integrators
of commercially existing components manufactured outside
the U.S.  This article presents an overview of SE and the
overlap, differences, and synergies that are associated with
the traditional engineering management functions.  

With the globalization of our manufacturing base, the
efficiencies derived from advances in information

technology (and the subsequent decrease in mid-management
positions), and the shifting of our economy to be service-based,
the roles of the technical organization and engineering manager
have changed.  The 21st century technical organization must be
concerned with (1) maintaining a strong business base of
products or services in a fluctuating economy, (2) keeping a
highly qualified and trained staff of engineers, scientists, and
technicians in a rapidly changing technological environment,
and (3) demonstrating a high level of capability maturity. 

Meanwhile, the 21st century engineering manager must
now be able to understand and operate in this new paradigm.
Systems engineering (SE) is a key aspect of this paradigm.
Outsourcing, reduced time to market, customer-driven
requirements, and just-in-time inventory are just some of the

business practices required to achieve the concerns just outlined.
Engineers who practice in the services and manufacturing
domains must be able to understand the tools and processes
available in defining the fuzzy front end associated with
generating conceptual ideas and developing the architectures of
innovative and efficient product solutions.

In the academic world, SE and engineering management
(EM) are typically taught in the same academic department. The
principles of SE are invaluable for enabling practicing
engineering managers to deliver effective products on time and
within budget that meet customer expectations.

In this article, we first discuss the process of systems
development in which both engineering managers and systems
engineers must flourish. Next, we outline the roles of systems
engineers and engineering managers in the total product life
cycle, highlighting the differences, overlap, and synergies.  Last,
we present a number of implications for technical organizations
that are associated with integrating the activities of engineering
managers and systems engineers.  These implications include the
role of systems engineers in building engineering organizations
(peopled systems), and integrating and improving both systems
and software capabilities within the technical organization.

Nature of Systems Development
A system is an integrated composition of elements that provides
a capability to satisfy a stated need or objective (McDonald,
1970).  These integrated elements can be products of hardware
and software, people, facilities, and procedures. To develop a
system successfully, engineers must first define the problem that
exists, identify the mission requirements (or business drivers) of
the organization(s) needing the problem to be solved, evaluate
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