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Foreword

This textbook series is published at a very opportunity time when the
discipline of industrial engineering is experiencing a phenomenal growth in China
academia and with its increased interests in the utilization of the concepts,
methods and tools of industrial engineering in the workplace. Effective utilization
of these industrial engineering approaches in the workplace should result in
increased productivity, quality of work, satisfaction and profitability to the
cooperation.

The books in this series should be most suitable to junior and senior
undergraduate students and first year graduate students, and to those in industry
who need to solve problems on the design, operation and management of

industrial systems.

Gavriel Salvendy

Department of Industrial Engineering, Tsinghua University
School of Industrial Engineering, Purdue University
April, 2002






FF

i

AEMRFHEREETEERR TV TESBMLHERKRE, EHFELT
ERSt T TRMES . FERNTAMFHANBEMKREZR ., FEXLFEITHE
PEBMNAT TROFBE LSRR ETE., THERE. A/ENHR
ERBR .

ZRFFHBEN TV TROARE., HAAEN TV A EERRTRE
REWTH. SEMEEEHTAEHALRNER.

AR e Rk
FhXkFI I ITHREZ
ERXFPILIERER (£8)
2002 4 4 f






Contents

Preface

Acknowledgments

Part| Introduction to Engineering Management

Chapter 1

' Chapter 2

Engineering and Management

Preview 17

Learning Objectives 17

Engineering 18

Management 22

Engineering Management: A Synthesis 29
Discussion Questions 34

Notes 34

Historical Development of Engineering Management

Preview 36

Learning Objectives 36
Origins 37

The Industrial Revolution 39
Management Philosophies 43
Scientific Management 43
Administrative Management 50
Behavioral Management 53
Current Contributions 55
Discussion Questions 59
Notes 59

1
13

15

17

36



6

Contents

Partll Functions of Technology Management 63

Chapter 3 Planning and Forecasting 64

Chapter 4

Chapter 5

Chapter 6

Preview 64

Learning Objectives 65

Nature of Planning 65

The Foundation For Planning 67

Some Planning Concepts 72
Forecasting 74

Strategies For Managing Technology 82
Discussion Questions 85

Notes 86

Decision Making 88

Preview 88

Learning Objectives 89

Nature of Decision Making 89
Management Science 91

Tools for Decision Making 94
Computer-Based Information Systems 105
Implementation 107 )
Discussion Questions 108

Notes 109

Organizing 11

Preview 111

Learning Objectives 112

Nature of Organizing 112

Traditional Organization Theory 114

Technology and Modern Organization Structures 121
Teams 123

Discussion Questions 127

Notes 128

Some Human Aspects of Organizing 129

Preview 129
Learning Objectives 130



Contents
Staffing Technical Organizations 130
Authority and Power 142
Delegation 144
Committees and Meetings 146
Teams 149
Discussion Questions 150
Notes 150
Chapter 7 Leading Technical People 152
Preview 152
Learning Objectives 153
Leadership 153
Motivation 166
Motivating and Leading Technical Professionals 176
Discussion Questions 183
Notes 184
Chapter 8 Controlling 187
Preview 187
Learning Objectives 187
The Process of Control 188
Financial Controls 191
Discussion Questions 201
Notes 202
Part Il Managing Technology 203
Chapter 9 Managing Research and Development 205
Preview 205

Learning Objectives 206

Product and Technology Life Cycles 206
Nature of Research and Development 208
Research Strategy and Organization 210
Selecting R&D Projects 212

Creativity 215

Protection of Ideas 220

Making R&D Organizations Successful 226
Discussion Questions 230

Notes 231



Contents

Chapter 10

Chapter 11

Chapter 12

Chapter 13

Managing Engineering Design 233

Preview 233

Learning Objectives 234

Nature of Engineering Design 234
Systems Engineering/New Product Development 235
Concurrent Engineering 241
Control Systems in Design 243
Product Liability and Safety 248
Designing for Reliability 252
Other “Ilities” In Design 257
Discussion Questions 264

Notes 265

Planning Production Activity 267

Preview 267

Learning Objectives 268

Introduction 268

Planning Manufacturing Facilities 272
Quantitative Tools in Production Planning 277
Production Planning and Control 283
Manufacturing Systems 289

Discussion Questions 292

Notes 293

Managing Production Operations 295

Preview 295

Learning Objectives 296

Assuring Product Quality 296

Productivity 307

Maintenance and Facilities (Plant) Engineering 311
Other Manufacturing Functions 315

Discussion Questions 317

Notes 318

Engineers in Marketing and Service Activities 320

Preview 320
Learning Objectives 321
Marketing and the Engineer 321



Contents

Engineers in Service Organizations 329
Discussion Questions 338
Notes 339

Part IV Managing Projects

Chapter 14

Chapter 15

Project Planning and Acquisition

Preview 343

Learning Objectives 344
Characteristics of a Project 344
The Project Proposal Process 345
Project Planning Tools 349
Types of Contracts 359-
Discussion Questions 361

Notes 363

Project Organization, Leadership, and Control

Preview 364

Learning Objectives 365

Project Organization 365

The Project Manager 373
Motivating Project Performance 374
Controlling Cost and Schedule 381
Discussion Questions 385

Notes 387

Part V Managing Your Engineering Career

Chapter 16

Chapter 17

Engineering Ethics

" Preview 391

Leaming Objectives 391
Professional Ethics and Conduct 392
Discussion Questions 411

Notes 412

Achieving Effectiveness as an Engineer

Preview 414
Learning Objectives 415

341

343

364

389

391

414



10

Contents

Chapter 18

Index

Getting off to the Right Start 415

Charting Your Career 419

Communicating Your Ideas 422

Staying Technically Competent 427

Professional Activity 430

Women and Minorities in Engineering and Management 434
Management and the Engineer 439

Managing Your Time 448

Discussion Questions 452

Notes 453

Globalization and Challenges for the Future 458

Preview 458

Learning Objectives 459

Globalization 459

Engineering Grand Challenges 469

Future Considerations in Engineering and Management 471
Discussion Questions 474

Notes 474

477



Preface

Engineers have always played an important role in the growth and development of countries. As our
world becomes “flatter” and our nations’ economies become more globally dependent, it is even
more critical that the engineer be able to successfully address the technological, social, and environ-
mental challenges and opportunities of the present and the future.

The textbook is intended to be an overview of the field of engineering management; yet, realis-
tically we recognize that the faculty adopting this text will want to tailor the content to their specific
needs. The basic outline of the text remains unchanged. The text examines the four main manage-
ment functions followed by the functions of technology management. As we worked with various
reviewers and faculty on this edition it became apparent that today there are several primary con-
cems for the engineering manager. These include engineering ethics, leadership, and globalization.

The fifth edition of the text addresses these concerns and has incorporated lessons learned from
earlier editions, student and faculty comments, and our own personal teaching experience. Some of
the new changes include the following:

e Updated materials on the global perspectives of engineering and management

» Presents the National Academy of Engineering Grand Challenges for Engineers

¢ Increased emphasis on engineering ethics

» New and revised problems and discussion items

¢ Updated terminoclogy and descriptions

* Expanded website includes PowerPoint slides for each chapter, supplementary reading material,
test banks and answers, and additional project ideas http://www.pearsonhighered.com/morse

The authors of this textbook will remain alert to changing customers, products, processes, tech-
nologies, and opportunities for engineering management and management of technology students.
Again, suggestions for the improvement of the text are always welcome.

We hope that the changes made in this edition of Managing Engineering and Technology will
be helpful to instructors and students alike. We wish you much success on your educational and pro-
fessional journey.

Lucy C. MorsE
Orlando, Florida

DanieL L. BABcock
Rolla, Missouri
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