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Value Added in High-Technology Manufacturing 
Industries by Selected Asian Country/Economy 

25000

30000

10000

15000

20000
Taiwan

Singapore

Malaysia

0

5000

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

India
Indonesia

Thailand

Source: NSF S&T Indicator 2007 



3

Revenues Generated by High-Technology Services, 
by Selected Asian Country/Economy
1997 U.S. dollars (millions)
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Product Service Model

IMS Product Service Systems Workshop, Cranfield Univ. UK, Sept. 2006
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TodayToday TomorrowTomorrow

Business Trends
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Ref: IBM Presentation at NSF IMS Planning Meeting, Nov. 17, 2000

Service Innovation for 
Tomorrow:

• Service is a Customer-Intensive System
Service using a System Instrumentation (Smart• Service using a System Instrumentation (Smart 
Agent)

• Service through Smart Operation Analytics
• Service for Knowledge Management Business
• Service to Avoid Potential Issues for Customers.

J. Lee, NSF Symposium on Technology Management in the Service Sector
Portland, OR, August 5, 2007 (Co-Sponsored by IBM Service Science)
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John Deere Agri Service SystemJohn Deere Agri Service System

&

Precision Farming

Embedded Soil Analysis System
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GE Medical

GE Healthcare Technologies (2004~)
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iPod Connected Nike and Nike+

Lesson Learned Case Study –y
Otis Elevator 

1990s
Farmington, CT
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Enhancing Customer Value at Otis Elevator Enhancing Customer Value at Otis Elevator 

Customer Value

Otis.comOtis.com
e*Direct e*Service

General Contractors
Building Manager

Business Marketing 
Building Owners

InformationInformationDataData

Value Shift

InformationInformation

Functional AssetsFunctional Assets

Smart Smart ServicesServices

DataData

Physical AssetsPhysical Assets

Smart ProductsSmart Products

Smart SoftwareSmart SoftwareSmart HardwareSmart Hardware
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Needs on Service Intelligence

Precision 
Information Flow

Product
Usage  Flow

Information Flow

Customer
Gaps

(invisibles)

Synchronized 
Value Chain Flow (Cash Flow)
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Key Service Design Issues

• Who are your customers?

• What do your customer REALLY 
want?

Tools for Dominant Innovation

• Innovation Matrix

• Application Space Mapping

• Quality Function Deployment (QFD)
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From Gaps to “Whats” using QFD 
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Fertilizer 

John Deere Precision Farming Systems
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IT化加盟式家庭射出工廠
-以微小型射出為例

Smart Mechanical Coupling & 
Maintenance  Service 
a Brazilian Company
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•

Smart ComPen
Sweden

What is “service”gaps?

LiXing Case StudyLiXing Case Study
Wuhan, China
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The IMS Consortium
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IMS Vision and Mission Statement

To enable products and systems to To enable products and systems to p yp y
achieve and sustain achieve and sustain nearnear--zero zero 
breakdown performancebreakdown performance, and ultimately , and ultimately 
transform machine condition data to transform machine condition data to 
useful information for improved useful information for improved 
productivity and asset utilizationproductivity and asset utilizationproductivity and asset utilization.productivity and asset utilization.

Smart Infotronics - An Analogy
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Principal Components
Performance Feature

Embedded ICTEmbedded ICT--enabled  Instrumentationenabled  Instrumentation
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Tools for Autonomic Computing

User input

Information Delivery  

Results of Smart PrognosticsTools for Asset Health Information

Confidence Value Health Map for Health Radar Chart 
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IMS Tools for Commercial Platform

UNO-2160 Watchdog Agent
®

System CompactRIO reconfigurable 
embedded system

Robust Embedded OS
– Windows CE.NET
– Windows XP embedded

Smart Machine Tool Systems



21

ICT-Enabled Smart Machines 
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Validated Hardware

• Allen-Bradley ControlLogix/1756 Rack with
Logix 5550

• Special Application Module for ControlLogix 
– Intel Pentium 266MHz CPU, 128MB of RAM and 

Windows XP Professional as operating system
– Communication between 56SAM module and 

processor is realized over the backplane of the 
rack

4
3

Precision Energy Management and gy g
Industrial Machinery Performance Monitoring 

Omron, Japan
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Information Delivery  

Results of Smart PrognosticsTools for Asset Health Information

Confidence Value Health Map for Health Radar Chart 
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Predictive Robot Maintenance 
at Toyota Georgetown KYat Toyota Georgetown, KY
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Darwin’s Law of Evolution

• Over production
• Competition• Competition
‧Variation
‧Adaptation
‧Natural Selection
‧Speciation‧Speciation

Service Innovation for 
Tomorrow:

• Service is a Customer-Intensive System
Service using a System Instrumentation (Smart• Service using a System Instrumentation (Smart 
Agent)

• Service through Smart Operation Analytics
• Service for Knowledge Management Business
• Service to Avoid Potential Issues for Customers.

J. Lee, NSF Symposium on Technology Management in the Service Sector
Portland, OR, August 5, 2007 (Co-Sponsored by IBM Service Science)
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ICT-Enabled Infotronics Technologies

Precision 
Information Flow

Product
Usage  Flow

Information Flow

Infotronics
(invisibles)

Synchronized 
Value Chain Flow (Cash Flow)

New Book on

Innovating the Invisibles

--- coming in late 2009
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產品與服務創新的機會辨識與設計導向

中華系統性創新學會國立清華大學

日期: 2008/12/19 & 20
時間: 9-5 PM (14 小時)

地點: 新竹市 國立清華大學工程一館

李傑 (Jay Lee) 教授
許棟樑 (D. Daniel Sheu) 教授
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For More InformationFor More Information

Please visit:Please visit:
www.dominantinnovation.com


