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INTERNATIONAL ERGONOMICS ASSOCIATION  
 
 
N OT E :  A R G U M E N TS  M A D E  I N  T H I S  P R E S E N TAT ION  B E LO N G  TO  T H E  S P E A K E R  A N D  D O  N OT  
N E C E S S A R ILY  R E P R E S E N T  O P I N I ON S  O F  I E A .   

Revisit HFE 

Who Are We? 

Design 
(Practice) 

Knowledge 
Of Human 

Characteristics 
(Science) 

Technology 

Products 
Services 
Others 

Higher productivity 
Higher reliability 
Better usability 
Better accessibility 
… 
Better health 
Better safety 
Enhanced motivation, 
confidence,… 
Employee royalty 
Better culture 
... 
Customer 
satisfaction 
Customer royalty 
… E/HF Experts Engineers 

Better 
businesses 

Better well-
being 

Advance Spirally 
“Creativity in Practice” is the challenge of transforming the experimental and field research and 
evaluation processes into the daily practices of the ever-changing working and living organizations  - 
IEA2018 

Science 
Generalization, 

Principle-finding, 
New paradigms, etc. 

Practice 
Analysis 

Problem-solving, Validation 
Problem-finding 

Standardization, etc. 

New Problems 
>> New Hypotheses 

Principles, Theories, Models, 
Evaluation Processes, etc. 

Everything is Changing 

Changing 
• Work Environment 
• Design & Management of 

Products & Services, etc. 

Changing  
Local Conditions 

e.g. Culture, Politics, Local 
Economy, Training 

Opportunities 

Changing 
Technologies 

e.g. ICT, Robotics, 
Medicine, HFE 

Changing  
Economy 

e.g. Global Trading, 
Industrial Roles 

Diverse and Changing 
Demands for HFE, e.g.  

• Innovative/Advanced HFE 
Technologies 

• Low-cost HFE Solutions 
• Attractive HFE 

Technologies 
• Better Training 

Opportunities - students, 
lecturers, researchers, 

practitioners 
•Quality Management of 

HFE Practices 

Some Attributes of Creativity 
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Creativity 
Create       : To produce along new or unconventional lines 

   : To make or bring into existence something new 

Creative    : Having the quality of something created rather than imitated or    
                       assembled 

Creativity  : The quality of being creative 

 

(Webster w’s Third New International Dictionary of The English Language Unabriged, Meriam-
Webster, 1971.) 

In the context of business, it implies a ”successful.” 

Creative Works Stand on Tradition 

Japanese traditional lacquered box by Saki Mizuguchi 
(Not for reprodcuction) 

Traditional, yet modern and “creative.” 

The key is the artistic sense of artist. 

But, the sense is a consequence of ever-
lasting skill development. 

More than one hundred processes and 
two hundreds specialized craftsmen 
involved normal productions. 

The artistic sense and the underlying 
skill are not separable. 

Creative Works Rely on Collaboration 

• Master painters, especially those of Renaissance, run studios where a lot of 
apprentices were working. 

• Modern and contemporary artists tend to work more independently, but 
need assistants and collaborators – Ksusama (left) and Murakami. 

S&T is Interactive Group Work 

Shyuji Nakamura, a Novel Prize 
Winner, was one of few lonely 
scientists. He invented an efficient 
blue light-emitting diode (LED). 

Super-Kamiolande, a huge  underground 
neutrino detector (above) . 
 
Hayabusa (falcon), an Asteroid explorer.  

Value Creation Vs. Realization 

Original Idea 

 

Technical 
Foundation 

 

Original Idea 

 

Technical 
Foundation 

 

Value Creation 

 

Realization 

 
18 Years in Project Management Bussines 
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Way to Big Success  

Idea 

Large Business 

Incubation 

Motivation, Experiences,  
Basic Knowledge, etc. 

Prototyping 

Small Business 

Development 

Maturation 

(Collapse) 
(Diversification) 

Hazards are everywhere – both internal 
and external. 

Creative thinking is needed everywhere. 

 

The Best Part of Incubation Business 

Initial 
Evaluation 

Idea 

G/NG Validation 

G/NG Incubation 

G/NG 

Evaluation is Instinctive Project Making - Interdisciplinary 

The Idea 

Project 
Manajor 

Investor(s), 
Government 

Technical 
Supporters 

Technical 
Integrator 

Originators 

Supporting 
Researchers 

Decision-making Formula 

High 

Low 

 

Expected 
Return 

 

Technical Clarity 

 

Evident 

 

Not Evident 

 

High 

 

Low  

 

Risk 

 
Speculative Business 

Business 

Investment Portfolio 
(Standard) 

 

S&T is Often Narcotic  

1011 0110 1100 1111 0101 0000 
0110 1100 1111 0101 0000 1011 
1100 1111 0101 0000 1011 0110 
…….. 

The proposed general theory of universe 
- Reproduced from memory. 

Science & Technology 

Fringe S&T 

False S&T 

Legitimate 
 S&T 

Many laymen are fascinated by their 
own wired ideas. 

Even some professional scientists are 
fascinated with fringe S/T, e.g., anti-
gravity, UFO 

 

Innovative  
S&T 
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Cold Fusion – From Pseudo to Real 

Pons and 
Fleischmann 

“Cold Fusion” is a typical fringe science. 

More scientists begin to believe that the 
phenomenon is real - Condensed Matter 
Nuclear Science 

Hindsight: Legitimate scientists can easily 
crashes anything that is not understandable. 

It is not easy to evaluate S&T falling into the 
fringe area. 

Yasuhiro Iwamura, 
one of the brave 
pioneers 
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Micro Windmills –  Groundless Expectation 

Velocity (m/sec) 

ROI Vs. Energy ROI 

Vs. 

Alarms -  Assumptions Not Questioned 

Consequence 

Cause 

Evolution 

Assumption 2: Pattern Recognition  
Assumption 1: Cause-Consequence 

Phenomena 

Design Theory 2 – Irreversibility 

Principle 1 

Principle 2 

Principle 3 

Principle 4 

Artifact 

Design Theory 2 – Incommensurability 

Force 
Friction 
Rigidity 

… 
 
 
 

Force 
Resistance 
Capacitance 
… 
 
 
 

Mechanical Engineering Electrical Engineering 
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Design Theory 3 – “Bounding Science” 
Mechanics 

Material 

Fluid Mechanics 

Thermodynamics 

Combustion 
Theory 

Control 

Reliability 
Engineering 

“Bounding 
Science” 

Combustion 
Engine 

Bounding science is necessary 
for the design of well 
HARMONIZED artifact. 

Implications 
to HFE 

Some 
Observations 

HFE as a “Bounding Science” 

The design of joint human 
system needs a bounding science. 

The bounding science provides 
harmonized integration. 

Practice of HFE should play the 
bounding role.  

The power of harmonizing the 
whole bring about reativity.  

HFE 

Seven Hints 
If HFE serves its bounding role well, it makes the resultant artifact creative.  

Seven hints for HEF to be recognized a magical spice:  

1. HFE as science and HFE as practice can be coupled more tightly.  

2. HFE must continue improving its scientific foundations. 

3. HFE must show a multi-linguistic ability for harmonizing the whole.   

4. HFE specialists should step across the conventional boundary of HFE. 

5. HFE corrects people’s biases including that of HFE specialists.  

6. HFE must be a cost reducing factor.  

7. HFE must become powerful enough to change traditional design approaches 
and regulatory framework – a long-term strategy. 


