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“Incredible experience in two motivational days.”
Luis Raul Martinez, Director, ITAD, S.C.

“ . . . demystified managing complex product development projects through
design structure matrix, a tool worth taking back to office (and home).”

Irshad Ahmed, President  & Chief Executive Officer, Pure Energy Corporation

2 The goal of this approach is to help managers of
large concurrent engineering and development
projects achieve the benefits experienced by 
small teams.

Complex product development requires a massive

effort to integrate tasks at various levels: product

and production plans into components, compo-

nents into subsystems, subsystems into systems,

and systems into a quality product.

Yet traditional project management methods don’t

provide the kind of detail needed to understand

the key technical relationships, design parameter

tradeoffs, and information transfer requirements

necessary to make complex projects successful.

In this program you will learn about a more effec-

tive way to structure large projects in order to

develop better products more quickly.

MIT’s innovative solution, based on the design

structure matrix method, is designed to streamline

complex projects by allowing you to:

• produce detailed models from which you can

understand the complex interactions among

activities and capture the basic iterative nature

of design

• reduce the complexity

involved in large proj-

ects by restructuring

development proce-

dures as needed

• manage large projects

in a way that produces

small-team results

Created initially as a research device to learn 

how to solve project problems, this approach has

emerged as a proven tool for large-scale projects

in dozens of industries. It has been applied

successfully to real-world applications that

include development of complex automotive

component systems and subsystems, aerospace

configuration design, concept development and

program roll-out, electronics and semiconductor

development, equipment and machine tool

development, plant engineering, and construction

projects and much more.

Led by Professor Steven Eppinger of the Sloan

School of Management, the program offers you 

an opportunity to learn how to model the tech-

nical information flows required to execute a

complex project and to structure the project more

effectively.

Who Should Attend

This program has been developed for senior

managers involved in complex product develop-

ment and project management, including: Vice

Presidents of Engineering, Manufacturing and

Technology, Program Managers, Directors of

Project Management, Product and Business

Development, Engineering and R&D, Chief

Project Engineers, Product Design and Process

Development Engineers, Technology Strategists,

Project Leaders, and others responsible for

improving design procedures, and designing 

and developing better products more quickly.

Structuring Complex Design Projects To
Develop Better Products More Quickly

Earn an MIT Sloan 
Executive Certificate

Senior executives and technical managers
can earn a comprehensive MIT Sloan
Executive Certificate in three important
areas of management practice, including
Management and Leadership, Strategy and
Innovation, and Technology, Operations,
and Value Chain Management.

Candidates must complete four executive
education programs specified for the
certificate selected within four years.
(Credit for programs taken previously will
be considered on request.) See our web
site at http://mitsloan.mit.edu/execed for
more information.



You’ll learn a new approach which has evolved at

MIT for thinking about and organizing complex

design and development projects. We will discuss:

• what you must do to overcome the inadequacies

of traditional project management approaches

to complex product development

• effective strategies for managing “concurrent

engineering in the small” and “concurrent

engineering in the large”

• techniques that will help you accelerate the

project by breaking down finish-start barriers

between activities in project tasks

• how to generate richer, task-based, project

models for managing larger projects with

dispersed teams

• the leverage of getting the architecture of the

product right and methods to model product

architecture

• the three rules for sequencing development

tasks 

• why everything shouldn’t be concurrent in

concurrent engineering

• the two fundamental types of project iteration

• how to map out probable failure modes in

advance

• techniques for pinpointing the specific

problems on which you should be spending

more of your time

• strategies for creating better design processes

• a framework for changing information transfer

processes so that you can accelerate sequentially

dependent development activities

• guidelines for better dealing with time/quality

tradeoffs

• how to organize people and teams

• how to decide who should be on each system-

integration team

• mechanisms for integrating teams

• using information transfer requirements to

identify opportunities for improvement

• how to split up tasks into manageable chunks

and reassemble the project chunks once you’ve

split them 

A Powerful, Flexible, Modeling Tool That
Can Yield Valuable Management Insights

“Excellent and powerful tools to manage complexity and uncertainty.”
Luca Vignali, Director, R&D, Sunrise Telecom (Italy)

“Extends engineering and project management methods by providing leading edge tools for analysis/design of
processes and programs.”

Jeff Edney, Director, Engineering, Sanmina-SCI
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A Note About Team Attendance

The program features important information
about a common language for developing
effective product development strategies and
specific techniques for managing the process.
It would be especially beneficial to attend with
others from your project management and
product development teams.
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Concurrent engineering approaches to “better and

faster” product development problems work best

when they can be applied to projects with small (5-

20 person) co-located teams. But these approaches

fall short when it comes to larger complex projects

which may be decomposed into many teams

involving hundreds of people in dozens of locations.

What solutions can you use to manage larger sys-

tems, subsystems, or product development projects,

where the complex technical relationships are not

obvious to team members or project leaders?

In this program, you will be introduced to the

design structure matrix (DSM) approach to

modeling projects which we have used at MIT to

determine which tasks should or should not be

done concurrently within each phase of a complex

project. You’ll learn to map an existing or proposed

design procedure into a simple array representing

the complex interrelationships among the many

design and development tasks which must be

accomplished.

Using a combination of lecture, exercises, interactive

discussion, and team participation, you will also

learn how to apply DSM to four key problems of

complex product development (see page 5).

I. Understanding the Problems of Managing

Complex Development Projects 

Traditional Project Management and 

Concurrent Engineering Approaches

Many of the traditional project management tools

(PERT, Gantt, and CPM methods) and new

project management software and engineering

tools (the critical chain method) don’t address

problems stemming from complexity. They allow

project and engineering managers to model

sequential and parallel tasks but not interdepen-

dent tasks, where a set of tasks is dependent on

one another.

In this segment, we’ll review how project mana-

gers today are forced to deal with these problems,

as well as common misperceptions about

concurrent development.

We will begin by discussing the shortcomings of

traditional concurrent engineering and the differ-

ence between “concurrent engineering in the

small” and “concurrent engineering in the large.”

Moving Beyond Traditional Approaches 

In this session, we will introduce MIT’s innovative

model-based method for managing complex

projects and teams that is designed to help you:

• understand complex relationships among both

people and tasks

• break down finish-start barriers between

activities in the project

• better manage distributed teams

You will also learn how using task-based project

models will allow you to:

• accelerate tasks which are critically coupled

• coordinate sequentially dependent tasks 

• coordinate tasks which are nominally parallel

• get the architecture of the project right

About the Program

“Outstanding program! Theoretical concepts well balanced by robust application examples.”
Erik Comparini, Director, PMO, AMI Semiconductor 

“A brisk-paced, content-rich program that enhances academia value to practiced models and concepts of process
management. Offers perspective through logical deduction to optimize existing organizational models.”

Arvind Venkataraman, Product Engineer, Robert Bosch Corporation
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II. Introduction to the Design Structure

Matrix Modeling Method 

The DSM approach to managing large product

design and development projects is an information

exchange model which allows the project or

engineering manager to represent important task

relationships in order to determine a sensible

sequence for the tasks being modeled. In this

segment, you will learn how the basic method

works and how you can use DSM to:

• model projects at the task level

• determine what information is needed in the

process 

• determine what information is needed by each

task from other tasks

• more accurately isolate and plan for problem

areas taking place in the project

You’ll also learn to perform basic sequencing and

partitioning analyses to determine the proper

ordering for the tasks being modeled. Included is

an exercise involving the creation of a simple

matrix of tasks and sequencing a design structure

matrix to create a modified task schedule.

III. The Four Critical Problems of Complex

Product Design and Development

1. Iteration Modeling: Solving Coupled 

Issues Faster

Product development is fundamentally iterative –

driven by the repetition of tasks due to the

availability of new information (e.g., changes in

input, updates of shared assumptions, or discovery

of errors). Sometimes iterations are predictable

and can be planned – you can facilitate the work,

and get it right. Iterations can also be unpredict-

able, unplannable, and impossible to anticipate.

How do you manage both anticipated and

unanticipated iterations? 

Using an example to illustrate what happens

when you apply this new tool to planned and

unplanned iterations, you’ll learn how to use the

DSM model to:

• portray solution tradeoffs and do a better job of

developing solutions

• prioritize design problems and determine

where to concentrate your problem-solving

efforts

• determine the rate of convergence of each of

the sub-problems

• make iterations faster

• decouple complex problems into easier

problems

• change the nature of iterations by changing

your process

Cases and exercises: Semiconductor design;

power plant design; telecom software develop-

ment; brake system design; stamping die

development; digital mockup process

2. Decomposition and Integration: The 

Time/Quality Tradeoff

To develop a complex product or large engi-

neering system, project managers commonly

decompose the design problem into smaller 

sub-problems which may in turn be further

“Creative, fresh analysis of development.”
Paul Glad, Product Manager, Cirque Corporation

“I found the program useful to understanding how to outsource.”
Edward Paul Marden, Program Manager, BAE Systems
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decomposed. Development teams are then

assigned to each design problem or sub-problem.

In this segment, you will learn about a process for

coordinating engineering activities at each level in

order to achieve an integrated system in the final

product.

You can create a DSM-based map of the physical

interactions between the components to represent

the structure of the system integration problem.

Alternatively, you can map the personal com-

munications between the people who design the

components to capture the structure of the

integration problem for the system as a whole.

The matrix approach will help you to pinpoint

systems-level problems, better map people and

teams, and decide who you should put on the

team to address the system problems.

Cases and exercises: Learn how to organize

system engineering teams; powertrain systems

engineering case

3. Product Architecture Analysis: Getting the

Architecture Right

In this session, we will focus on defining the

architecture of the product (the way the technical

components are interconnected). What you should

understand about the leverage inherent in getting

the architecture right. How do you change the

architecture of a product? Included are methods

you can employ to model the architecture using

DSM techniques to:

• organize technical chunks

• lay out the physical hardware

• mesh the organization view and the 

engineering view

Cases and exercises: A climate control 

system example

4. Project Control: Project Monitoring, Critical

Chain Method, and Overlapping Tasks to Speed

Development

The first three critical problems of complex

product design and development deal with issues

of project and team planning. Project control

addresses what you can do during the project to

accelerate development and identify tasks which

need to be monitored. You’ll learn about the

critical chain method of project monitoring. You’ll

also learn an overlapping framework you can

apply to accelerate the execution of sequential

tasks while avoiding the additional delay that

results from poor overlapping practices. How, by

modeling evolution and sensitivity, you can decide

on an overlapping strategy. How the upstream

evolution of information comes about and how to

model the downstream sensitivity to change in

information.

Cases and exercises: Overlapping in pager

design – how is overlapping possible, how do you

apply it, how can you apply the concepts of

evolution and sensitivity in your own organiza-

tion? Plus military electronics and flight control

software development.

About the Program (continued)

“Revolutionary. It allows senior managers looking for a step-change improvement in their processes to choose
wisely the approach that can be tried.”

Ines Triay, Principal Deputy Assistant Secretary, Environmental Management, U.S. Department of Energy

“A must for all R&D project managers to have more than one approach to manage complex projects.”
Geert Berkvens, Product Innovation & Project Lead Manager Benelux, Accenture (Netherlands)

6



Steven D. Eppinger

Steven D. Eppinger is Deputy Dean and Professor

of Management Science at the MIT Sloan School

of Management, and holds the General Motors

Leaders for Manufacturing Chair and a joint

appointment in MIT’s Engineering Systems

Division. At the Sloan School, Professor Eppinger

has created an interdisciplinary product develop-

ment course, in which graduate students from

engineering, management, and industrial design

programs collaborate to develop new products. He

also teaches MIT’s executive programs in the areas

of product development and project management.

Professor Eppinger’s research efforts are applied to

improving product design and development prac-

tices. This research is conducted within MIT’s

Center for Innovation in Product Development

and focuses on organizing complex design pro-

cesses in order to accelerate industrial practices.

This work has been applied primarily in the auto-

motive, electronics, aerospace, and equipment

industries.

Professor Eppinger has co-authored a textbook

entitled Product Design and Development, pub-

lished by Irwin McGraw-Hill. He has also

authored more than thirty articles for academic

and industry publications. In 1995, he received

the ASME Best Paper Award in Design Theory

and Methodology.

In 1993, Professor Eppinger received both MIT’s

Graduate Student Council Teaching Award and 

the Sloan School’s Award for Innovation and

Excellence in Management Education.

Professor Eppinger lectures regularly for inter-

national corporations and in executive education

programs. He has consulted for, or conducted

research with, more than fifty firms. His experi-

ence includes work as a manufacturing engineer,

product designer, and consultant in both prototype

and production operations.

He received his S.B., S.M. and Sc.D. degrees from

MIT’s Department of Mechanical Engineering

before joining the faculty in 1988.

Program Faculty

“Very inspirational. It provides advanced and useful project management techniques, which are useful in today’s
global product development environment. Thank you!”

Ullrich Flathmann, Director, Flawless Project Execution, Johnson & Johnson

“Excellent insight into the complex world of the product development process and its improvement.”
Stephen Conlon, President, AccuVein, LLC
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About the Sloan School Executive Series 
on Management, Innovation, & Technology

The impact of technology on the corporation 
is being felt not only in terms of the products,
processes, and services companies are able to
design and market, but in the way organizations
are being restructured and managed.

For senior technical and corporate executives,
staying abreast of the competition means stay-
ing abreast of the way technology is redefining
the corporation.

This two-day, interactive, executive-level pro-
gram has been designed to help both technical
and non-technical management succeed in an
environment of accelerating technological
change.




