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. Customer satisfaction focused: The customer is "king" and
competitors will even exchange non-critical production transformation
information in an effort to improve productivity and efficiency.

THE INDUSTRIAL ENGINEER: CAUGHT BETWEEN TWO REVOLUTIONS?

. Maximum information sharing: The focus on World Class
Manufacturing status forces management to share an increasing amount
of information in a repositioned organizational structure.

6. THREATS TO THE INDUSTRIAL ENGINEER

The threats of the information revolution to the Industrial Engineer are summarized by
the individual's inability to accommodate change. The Industrial Engineers who are
not willing to adjust to the changes will be left behind in an arena where opportunities
are utilised by those who understand the new era of the information age.

More specifically, the threats are situated in:
e A reluctance to sharing of power
e A reluctance to adapt to the continuous learning process.

e A reluctance to make costly investments and upgrading of personal and
enterprise equipment.

e A reluctance to adapt to the continuous changes that are forced upon industry
at an increasing rate, and that are inevitable if competitiveness and bottom line
profits are important.

7. OPPORTUNITIES FOR THE INDUSTRIAL
ENGINEER

The opportunities for the Industrial Engineer are lucrative and challenging. The
training and skills of Industrial Engineers as system integrators and man-machine
interface builders position them favourably to make maximum use of the information
revolution. It is their duty to ensure that they:

e Contribute and share in developing opportunities within existing environments

e Become the agents to facilitate in planning the inevitable changes that will be
required

e Become leaders in the interface between Industrial Engineering and
Information technology

e Facilitate and Improve knowledge sharing

e Understand and facilitate empowering of employees as this will lead to more
value added
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If the Industrial Engineer understands the key concepts of the Information age, then he
can also focus with good results on those traditional issues that have contributed
significantly to the improvements associated with the industrial age. These are as
relevant and important as ever and should not be shortchanged. (Maybe the biggest
threat of it all is that the new era Industrial Engineer is not capable of still doing sound
pragmatic Industrial Engineering.) The key improvement factors still are: KEY
FACTORS. However, they can now be integrated into a more holistic approach to
improve quality, productivity and thus profitability. This is possible through more
mature and integrated planning and control functionality being made possible by the
Information Era.

8. KEY IMPROVEMENT FACTORS OF THE
INDUSTRIAL AGE

The key improvement factors of the industrial age as listed by Konz (1984) are still
relevant and must be integrated in any systems approaches to enterprise improvement.
They are:

8.1 IMPROVED PRODUCT DESIGN

Improved product design led to improved productivity. The following were rectified:
e Improper design ¢ Incorrect quality standards

* Non-standardization e Material wastage

8.2 IMPROVED MANUFACTURING METHODS

Manufacturing methods impacted the Industrial Revolution. This was done by
focusing on:

e Incorrect tools e Incorrect methods

e Incorrect use of tools ¢ Incorrect layouts

8.3 IMPROVED MANAGEMENT

The improvements in management were obtained by focusing on:

e Too wide variety of products ¢ Inadequate maintenance

e Inadequate product design e Poor quality assurance

e Poor production scheduling e Inadequate concern for working
conditions

8.4 IMPROVED WORKER OUTPUT

The contributions of workers were obtained by addressing the problems of:
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e Late starters » High scrap rates

e Absence without cause e Accidents through carelessness

9. CONCLUSIONS

The following conclusions were made:

Industrial Engineering has finally become empowered and reached a level of maturity
that was greatly facilitated by the Information era. This is manifested in the ability to
model and experiment on enterprise level, to co-ordinate and manufacture and
compete on an international level and to continue to contribute towards wealth
creation and improved utilization of resources.

The successful Industrial Engineer of the future will base his success on the efficiency
with which he:

e Understand the Information era and its subtle and not so subtle differences
from the Industrial era.

e Continue to improve his ability to find the latest resources and intellectual
inventory globally, to add value and to re-use these resources optimally.

¢ Continue to understand those basic success factors of the Industrial Age and
continue to integrate those “basic truths” into a modelling and control
environment within the enterprise which will not become less complex or
demanding.

To enable the Industrial Engineer of tomorrow to do this efffectively, training and
education should focus on both the basic engineering principles and the global
enterprise systems. This will empower the Industrial Engineer to fullfill their
challenging role in modern society.
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10.3 INTERNET SOURCED DOCUMENTS
TITLE ) AUTHOR

10.4 GENERAL MATERIAL

"Ford, Henry (Bibliography)," Microsoft (R) Encarta. Copyright (c) 1993 Microsoft
Corporation. Copyright (c) 1993 Funk & Wagnall's Corporation
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11. APPENDIX A: results of the publications
analysis- Condensed topics by major category.
TABLE ONE: TOPICS ON THE CATEGORY: “DESIGN IN THE LARGE”

Major Category

CONDENSED TOPIC

Total

DESIGN-IN-THE-LARGE

Ergonomics

14

Purpose Driven Design

10

Simulation

i

Transformation management

Concurrent engineering

Facilities design

Logistics management

Re-engineering

Agile Manufacturing

Environmental engineering

HAZOP

IE_Skills

Knowledge based Manufacturing

Manufacturing

Strategic planning

TQM

Training

WCM

ot o [t e e fet [ e | | o o o [N oo

Total
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TABLE TWO: TOPICS ON THE CATEGORY: “ENTERPRISE ENGINEERING”

ENTERPRISE ENGINEERING

Re-engineering_

WCM

TQaM

Transformation management

Information management

Logistics management

Continuous Improvement

Enterprise engineering

Agile Manufacturing

Facilities design

Purpose Driven Design

Simulation

Strategic planning
Accounting_

Configuration management

New Manufacturing strategy

Process flow

Project management

Software

Strategic management

Tactical planning

|t e [ e e | | | o o oo [

Totat

g
=
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TABLE THREE: TOPICS ON THE CATEGORY: “ENTERPRISE INFORMATION
ENGINEERING”

ENTERPRISE INFORMATION ENGINEERING Information management
Simulation

Software

Logistics management
Purpose Driven Design
WCM

Information

Tactical planning
Total

L

o [= | = [ = o |0
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TABLE FOUR: TOPICS ON THE CATEGORY: “INTEGRATED
TRANSFORMATION ENGINEERING”

INTEGRATED "TRANSFORMATION" MANAGEMENT

Logistics management
Enterprise engineering_
Human resources management

WCM

Transformation management
Design of experiments
Purpose Driven Design
Re-engineering
Simulation

Applied Statistics
Information management
Maintenance management
Total
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TABLE FIVE: TOPICS ON THE CATEGORY: “INDUSTRIAL ENGINEERING
PROFESSION”

THE INDUSTRIAL ENGINEERING PROFESSION Simulation
|Re-engineering
Environmental engineering
Continuous improvement
IE skills
IE-skills
|E-profession
IE_Skills

Logistics management
Purpose Driven Design

Strategic planning
WCM

Tactical ptanning__
Total
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12. APPENDIX B: The Industrial Engineering

Time-line.
EVENT, DEVELOPMENT OR
INITIATOR TIMELINE __|{CONTRIBUTION
James Watt 1764 Steam Engine
Whitney 1798 Interchangeable Parts |
Henry Maudsley 1810 Accurate machine tools
Michael Faraday and Joseph
Henry 1812 Dvnamo, motor
Ricardo 1817 Principles of Political Economy and Taxation
Charles Babbage 1832 On the Economy of Machinervand |
Samuel Colt 1835 Assembly line
Nikolaus Otto 1876 Internal combustion
Thomas Edison 1876 Electric [llumination
F.W. Taylor. Adam Smith 1881 Scientific management
Frank and Lillian Gilbreth 1885 Motion Study, methods improvement
Frederick Taylor 1898 Scientific work study
Herman Hollerith 1898 Scientific Work Study
First used term "Industrial Engineer" in The
James Gunn 1901 Engineering magazine
First meeting of society to promote scientific
management. Brandeis used term "scientific
Louis Bandeis 1910 management" at ICC meetings
Charles Going 1911 Book "Principles of Industrial Engineering"
Book "The principles of Scientific
F.W.Taylor 1911 Management"
Lee de Forest 1912 Invented the Triode - Radio
1914 Gantt Chart applied in the Frankford Arsenal
1917 Society of Industrial Engineers formed
Quantitative methods/ Expanded areas of
1920 on application
'Walter Shewhart 1924 Quality control charts by Shewhart
Henry Ford 1924 Low cost Mass consumption
'Walter Stewhart (Bell "Economic Control of the quality of
Telephone laboratories) 1931 Manufactured Product”
First successful Ph.D. student in Industrial
Engineering in the USA (Cornell University)
Thesis later to be rewritten in book “Motion and
R Barnes 1933 Time Study”
Allan Mogensen's Lake Placid work
1937 simplification conference
Hawthorne Studies 1939 Tweaking the work environment
1944 The American Society for Quality control
PHASE ONE: Bettering Quality of life and
1945 (end) improving the use of resources
Demming and Juran 1946 Quality era started
American Institute of Industrial Engineers
founded. In June the first issue of The Journal of]
Wyllys Stanton 1948 Industrial Engineering was published.
The American Institute of Industrial Engineers
1948 (AIIE) was founded in Columbus Ohio
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EVENT, DEVELOPMENT OR

INITIATOR TIMELINE CONTRIBUTION
The American Institute of Industrial Engineers
1948 (AIIE) was founded in Columbus O hio
Transition from empirical operations research to
1950 (circa) more quantifiable methods
1950 Start of scientific base for Industrial Engineering
Establishment of the Institute for Management
1950's Sciences of America TIMS
Establishment of the O perations Research Society
1950's of America (ORSA)
APICS The American Production and Inventory
1956 control Society
Donald Malcoim 1960's Network Analysis (PERT)
John W hite i 1960's Materials Handling handbook
Ability (computer) to experiment with larger
1960's systems
1960's Ability to store and retrieve information
1960's High speed, stored program digital computer
1940's Simplex method for LP
Alan Pritsker 1960 Simulation modelling
Orlicky 1960 M aterial requirements planning (MRP)
IE Curricula became more Mathematical modelling
1960 oriented
Lunar Landing 1967 C ommunications

First issue of "Industrial Engineering”™ The official
publication of the American Institute of Industrial
1969 Engineers.

Nippon Denso auto-parts
manufacturer 1971 Total Productive maintenance

"M aintenance scheduling becomes popular. It
relieves schedulers from manual sorting and slotting
Industrial Engineering 1971 scheduling routines"

The greatest example and achievement of
participative management is achieved in Japan:-

Industrial Engineering 1972 QC Cirles
Shift towards the service sector where more and
Industrial Engineering 1972 more money is spend
Just In Time Production (Toyota production
Toyota Motor Company 1973 system) ’
Personal computers 1978
1979 M anufacturing Resources planning (MRP II)

Computer Integrated M anufacturing Systems (CIM
integrated with CAD/CAM) encompasses all
activities from planning and design of a product to

Industrial Engineering 1984 its manufacturing and shipping.
Hypertext 1985
1989 Information Revolution

Three high-end LP software systems (OSL from
IBM, CPlex from Rice university, OB1 from

1989 Rutgers university)
Currently 55 countries worldwide have adopted
Industrial Engineering 1991 ISO 9000 standard
Re-engineering introduces the start of the enterprise
DR. Michael Hammer 1991 engineering field

The application of simulation extend beyond the
currentuses to become part of end integral with
Industrial Engineering 1892 the daily operation of tactories

University of Toronto current Integrated Enterprise engineering
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