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5. KEY CONCEPTS OF THE TWO DIFFERENT
SOCIETIES
The following are some of the key concepts of the two societies:

5.1 INDUSTRIAL SOCIETY
The Industrial society of the past 100 years was developed, as indicated in 2.1,
around:

Specializationof labour; Harnessingof energy; Standardization and
interchangeableparts; Precision from machines, not men; The assembly
line with massproductionand mass demand and an Internallyfocused
functionalhierarchicalburdened bureaucracy

5.2 INFORMATION SOCIETY

In sharp contrast, the characteristics or key concepts of the Information age are:

• The Global village:Through networked computers it is possible for the
knowledge worker to add value practically from any convenient spot
on the globe.

• Knowledge worker:More and more people are self-employed and are
working through "gray muscles" rather than conventional hand labour.

• Life long learning: The rates at which new knowledge is developing
and made available to individuals will place an increasing priority on
continuous learning in order to stay competitive in the market. This is
evenmore relevant to the Industrial Engineer.

• Democratizationof computing: Computing is becoming as common
as driving an automobile. In some parts of the world it is even more
common as people opt to not own and use their own transportation
artifacts. This empowers individuals to make bigger contributions to
the value adding processes of organisations.

• Enterprisewideinformationsharing: With increased connectivity and
cheaper storage and data collection equipment, an ever increasing
amount of information is available throughout the enterprise. The
competitive edge is obtained by those who optimally utilise this
information.

• Process orientedhorizontal company structures:Companies are
restructuring in the ever increasing global competition race. This
normally implies empowered workers with the ability to compete on
time to market, price, quality and product flexibility in the World Class
ManufacturingArena.
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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.

• 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:

A reluctance to sharing of power

• A reluctance to adapt to the continuous learning process .

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

• A reluctance to adapt to the continuous changes that are forced upon industry
at an increasing rate, and that are inevitable if competi tiveness 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:

• Contribute and share in developing opportunities within existing environments

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

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

Facilitate and Improve knowledge sharing

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
pragmat ic 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:

• Improper design

Non-standardization

Incorrect quality standards

Material wastage

8.2 IMPROVED MANUFACTURING METHODS

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

Incorrect tools

• Incorrect use of tools

8.3 IMPROVED MANAGEMENT

Incorrect methods

• Incorrect layouts

The improvements in management were obtained by focusing on:

• Too wide variety of products

Inadequate product design

Poor production scheduling

8.4-IMPROVED WORKER OUTPUT

Inadequate maintenance

Poor quality assurance

Inadequate concern for working
conditions

The contributions of workers were obtained by addressing the problems of:
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• High scrap rates'

• Accidents through carelessness

The following conclusions were made:

Industrial Engineering has finally become empowered and reacheda 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:

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

• 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 comple x 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 Industriai Engineer to fullfill their
challenging role in modern society.
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10.3 INTERNET SOURCED DOCUMENTS

10.4 GENERAL MATERIAL

"Ford, Henry (Bibliography)," Microsoft (R) Encarta. Copyright (c) 1993 Microsoft
Corporation. Copyright (c) 1993 Funk & WagnaU'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"

Maior Cateaorv CONDENSED TOPIC Tota l

DESIGN -IN-THE-LARGE Ernonomics 14
Purnose Driven Desio n 10
Simulatio n 5
Trans formation manaaement 3
Concur rent enaineer ina 2
Facilities desian 2
Loaistics manaaement 2
Re-ennineerina 2
Aaile Manufacturinn 1
Environme ntal ena ineerina 1
HAZOP 1
IE Skills 1
Knawledne based Manufacturinn 1
Manufactur inn 1
Strateaic olann ina 1
TOM 1
Trainina 1
WCM 1
Total 50

TABLE TWO : TOPICS ON THE CATEGORY: "ENTERPRISE ENGINEERlNG"

ENTERPRISE ENGINEERING
Re-enaineerina 19
WCM 17
TOM 11
Transfonmation manaaement 5
Information manaaement 4
Looistics mananement 3
Continuous Imorovement 2
Enterorise ena ineerina 2
Aaile Manufac turina 1
Facilities desian 1
Puroose Driven Desian 1
Simulation 1
Stratenic olannlno 1
Account ina 1
Confiauralion rnanacement 1
New Manufactu rinn strateav 1
Process flow 1
Proiect manaaement 1
Software 1
Strateoic manaoement 1
Tactical olann ina 1
Totat 76
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TABLE THREE: TOPICS ON THE CATEGORY: "ENTERPRISE INFORMATION
ENGINEERING"

ENTERPRISE INFORMATION ENGINEERING Information manaoement 4
Simulation 3
Software 3
Loaistics manaaement 2
Puroose Driven Desian 1
WCM 1
Information 1
Tact ical planruno 1
Total 16

TABLE FOUR: TOPICS ON THE
TRANSFORMATION ENGINEERING"

CATEGORY: "INTEGRATED

INTEGRATED "TRANSFORMATION" MANAGEMENT
Loaistics manaaement 7
Enterprise enaineerina 5
Human resources manaaement 5
WCM 4
Transformation manaaement 2
Desian of exoer iments 2
Puroose Driven Desian 1
Re-enoineerina 1
Simulation 1
Applied Statistics 1
Information manaaement 1
Maintenance manaaement 1
Total 31

TABLE FIVE: TOPICS ON THE CATEGORY: "INDUSTRIAL ENGINEERING
PROFESSION"

THE INDUSTRIAL ENGINEERING PROFESSION Simulation 5
Re-enaineerina 3
Environmental enaineerina 2
Continuous Imorovement 2
IE skills 2
IE-skills 2
IE-profession 2
IE Skills 1
Loaistics manaaement 1
Purpose Driven Desian 1
Strateaic olannino 1
WCM 1
Tact ical plannina 1
Total 24
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12. APPENDIX B: The Industrial Engineering
Time-line.

EVENT, DEVELOPMENT OR
INITIATOR TIMELINE CONTRIBUTION
James Watt 1764 Steam Eneine
Whitney 1798 lnterchanaeahle Parts

Henrv Maudslev 1810 Accurate machine tools

Michael Farad ay and Joseph
Henrv 1812 Dvnamo motor

Ricardo 1817 Princ ioles of Political Econom v and Taxation

Charles Babbace 1832 On the Economv of Machinerv and

Samuel Colt 1835 Assemblv line

Nikolaus Otto 1876 Internal combustion

Thom as Edison 1876 Elec tric Illuminat ion
F.W. Tavl or. Adam Smit h 1881 Scientific manasernen t

Frank and Lill ian Gilbreth 1885 Motion Studv . methods irnorovement

Frederick Tavl or 1898 Scientific work studv
Herman Holler ith 1898 Scientific Work Studv

First used term "Indust rial Engineer" in The

Jame s Gunn 190 1 Eneineer ine maearine
First meeting of society to promo te scientific
managemen t. Brandeis used term "scient ific

Louis Bande is 1910 manasement" at ICC rneetinzs
Charles Goin s 1911 Book "Princinl es of Industria l Ene ineerine "

Book "The principles ofScientific
F.W.Tav lor 1911 Manae emen t"
Lee de Forest 1912 Invented the Triode - Radio

1914 Gantt Chart aooliedin the Fran kford Arsenal
19 17 Society of Industrial Enaineers formed

Quant itative methods! Expanded areas of
1920 on aoolication

Walte r Shewh art 1924 [Oualitv control charts bv Shewhart
Henrv Ford 1924 Low cost Mass consurnntion
Walter Stewhart (Bell "Economic Control of the quality of
Telenh one laboratories) J931 Manufactur ed Product"

First successfu l Ph.D. student in Industrial
Engineering in the USA (Cornell University)
Thesis later to be rewritten in book "Motion and

R Barnes 1933 Time Stud v"

Allan Mogensen's Lake Placid work
1937 simolification conference

Hawthorne Stud ies 1939 Twea kinz the work environment

1944 The American Society for Oualitv control
PHASE ONE: Bettering Quali ty of life and

1945 (end) irnorov ina the use of resource s
Demminz and Juran 1946 [Oualitv era started

American Institute of Industrial Engineers
founded . In June the first issue of The Journa l 01

Wvllvs Stanton 1948 Industrial Enaineerinz was nublished.
The American Institute of Industrial Engineers

1948 (AIlE) was founded in Columbus Ohio
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E VENT , DEVELOPM E N T OR
INITI ATOR TIMELIN E CO NTRIBUTION

The A me rican Insti tute of Ind us trial Enginee rs
194 8 (A BE) was foun d ed in C olumbus Ohi o

Tra nsition from em pirical ope ra tio ns res earch to
195 0 (c irca ) more qu ant ifiab le method s

195 0 Start o f sc ientific base for Indu str ial Engineering
Est a blish me nt of the Institute fo r Managem en t

1950's Sciences of A merica TI MS
Est ab lishm ent o f the O pe rat ion s Res ea rc h Socie ty

195 0 's of Ame rica (O RSA)
API CS The A me rica n Pro duc tion an d Invento ry

195 6 contro l So ciet y
Don ald Malcolm 1960 's Netwo rk An alys is (P ERT)
John White 1960 's Materials Hand ling handbook

Ability (co mp uter) to ex periment with larger
19 60 's system s
1960 's A bility to sto re and ret rieve information
19 60 's High speed, stor e d pro gram digital comp uter
1940's S implex meth o d for LP

Alan Pritsker 19 60 Sim ulation mod elling
Orlic ky 19 60 Material requirements p lanning (M RP )

IE Cu rricula bec a me mo re M a the matic al modelling
1960 ori ented

Lun ar Land ing 19 67 C o mmun icat ions
Fir st issue of "Ind ustrial Engineering"- The official
pu blica tion of the A me rican Institut e ofIndu stria l

19 69 Engineers .
N ippo n Den so aut o-parts
man ufac turer 1971 To ta l Pr odu c tive ma inte nance

"M a inte na nce sc heduling becom es po pular. It
re liev es sched ulers fro m ma nual so rting and slo tting

Industrial Eng ineering 197 1 sc hed uling routines "
Th e grea test ex amp le and achieve me nt o f
par ticipat ive manage me nt is ac hieve d in Japan:-

Ind ustria I Enginee ring 1972 QC C irle s
Sh ift towards the se rvice se cto r wh ere mo re a nd

Industrial Engineering 1972 more mon ey is spe nd
Just In Tim e Pr od uc tio n (Toyota.production

Toy o ta Motor Company 19 7 3 system )
Perso nal co mp uters 19 78

197 9 Manufact uring Resour ce s planning (M RP II )
Co mput er Inte grat ed Ma nufac turing S ystem s (C 1M
integ ra ted with C AD /CA M ) en comp asses a ll
activities from plan ning and d esign of a pro d uct to

Ind ustria l Engineering 1984 its manufact uring and shipping.
Hyper te xt 1985

1 9 89 Informa tion Revolution
Three high- end LP soft ware syste ms (0 S L from
IBM , C P lex from Rice univer sity. O B I fro m

1989 Ru tgers unive rsity )
Currently 55 coun tries worldwide have adopted

Industr ial Engineering 1 9 9 1 ISO 9000 standard
Re-enginee ring intro duc es the start of the e nterprise

DR . M ichae l Hammer 1991 engineering field
The app licat ion of simulation extend beyond the
current uses to become part of end inte g ra l with

Industrial Eng ineering 1 9 9 2 the da lly operation of factor ies
Un iver sity o f Toronto c urrent Inte gra ted Enterp rise e ngineeri ng
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