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Abstract
• Stronger service business orientation and cooperative conceiving 

of new industries require that technological experts apply 
management of technology (MOT) beyond organizations 
boundaries.

• Over the last 16 years the New Industry Study Group (NISG) of the 
Engineering Advancement Association of Japan (ENAA) has been 
bringing together experts from different industries and corporations 
for bi-annual research groups on advanced technologies and 
business in new emerging industries.

• The authors participated as NISG director or research leader, 
respectively, in NISG’s projects on knowledge-intensive services, 
electronic-tag(RF-ID) using services, robotized services for care  
etc., and are currently in positions to pursue innovation leading 
and managing successful service-design and ICT-infrastructure 
companies.

• Reflecting on the authors’ activities over the years, the paper 
presents results of MOT collaboration in the course of NISG 
research and in the authors’ own businesses. The study offers 
valuable insights for fostering “technology and service producers” 
in multi-client contexts.
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Focusing of This Application Paper
 New Industry Study Group (NISG, one of subcommittee 

in the R&D planning committee) 
in a Japanese Engineering Industry organization
 For the solution service orientation of Eng. Biz.
 Over the last 16 years on advanced technologies & 

business in new emerging fields
 Cooperated by totally 100 people over 

technological experts from different corporations 
for bi-annual research team (10-20 people).

 Clarifying the MOT aspect of this cooperation
 Through the author’s activities over the years 
 Present Each research results by MOT approach
 Show the service cooperative conceiving beyond 

organization’s boundaries
PICMET2014 in KanazawaK.NAKAMURA
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Japanese Engineering Industry

 ENAA: The Engineering Advancement Association of Japan

 A NPO of Industrial organization with the support 
of the METI (Ministry of Economy, Trade and Industry)

 Engaged in engineering business under the close 
cooperation with government, academia & industry.

 ENAA vision about Engineering Industries
 for our sustainable society and advancement for 

social environment, 
 through the triune functions of 

- high value-added "production", 
- "systemization" of technology and 
- the comprehensive "project mgnt" of the former 
ones.
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Japanese Engineering Industry

Category No. of companies

Engineering (mainly engaged in 
engineering) 38

Steel and Structure 2
General Construction 29

Shipbuilding/Heavy Machinery 6

Electric/Telecommunication/Instrument 13

Industrial Machinery 14
Consulting/Other 29
General Trading 5

Mining/Oil Refinery/Chemical/Ceramics 17

Electric Power/Gas 5

 Members of ENAA: 168 companies (April, 2011)

http://www.enaa.or.jp/EN/about/index.html
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Conventional Engineering Business
 Conventional Japanese Engineering Industries
 Main business: Engineering, Procurement and 

Construction (EPC) as a role of General contractor
 Because of decline of profit ratio since 1990’s from 

local public investment reducing and international 
tough competitive environment, the change of 
business style has become to be necessary. 

 Towards solution business direction
 Beyond EPC-centric business, New trends towards 

Solution-oriented business through 
comprehensive capability using engineering 
resource (human, technology, knowledge) and 
EPC function with partnership of related 
companies
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Business Domain Scope of Engineering Industry 
at 10 years ago

New 
Business
Domain

Existing 
Business
Domain

Package system proposition

Due diligence  PFI    E-commerce site 

Electric power

Energy saving       ESCO/IPP 

Environment

LCA diagnosis Waist processing Equipment leasing 

Disaster prevention 

Aseismic design    Aseismic reinforcement
System solution / integration 

Emulation .COM  Broad band  Remote maintenance

Various types of management  

Research, 
planning & 
consulting  

EPC O & M

Expansion 
upstream 

Expansion 
downstream 

Market
entry
type

Market
formation

type

Market
expansion

type

IT-using 
type

Know-how
offering type

Referred & translated from
ENAA: (2003): “Present situation and future prospects 
in the servitization of engineering industry(in Japanese). 
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Period(FY) Research theme Affiliation of  
research leader /sub-leader

Partici
pants

1998-1999 Recycling logistics system of consumer
durables HM /GC (2) 10

2000-2001 Regional IT model in the healthcare &
welfare field EM / GC 14

2002-2003 Knowledge intensive engineering service EM / EI, GC 9

2004-2005 Electronic-tag(RFID) using service EM/ GC, HM(2) 21

2006-2007 Technology fusion of IT-engineering
including service robots GC / GC 13

2008-2009 Robotics Technology utilization for the
safety & security community GC / GC 9

2010-2011 Robotized service for care & welfare GC / GC 7

2012-2013 Cloud ICT service including “Big data”
“ “Open data” EI / GC 9

NISG Research Activities of  ENAA

 The “Research theme” is substantial expression.

 Number of “Participant” is including research (sub-)leader / director and secretariat

 HM: Heavy machineries, GC: General contractors, Engineerings (mainly focused), 
EI: Electric-ICT
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NISG Study Activities of  ENAA

 Participants of NISG
 Total 92 people (137 people for all NISG）
 Post level of each affiliation: chief executive, 

director, manager, principal(mainly director & manager).
 Department: Engineering Planning, Marketing, 

Information, R&D. 
 Almost member are engaged in engineering business, 

based on their technological expertise(Technological Experts).
 Bi-annual research activities (about per month)

 The 1st FY: Survey of technological trends & market from 
public information, business professionals & researchers, 
and field studies

 The 2nd FY: Discussion about the business outlook through 
a forecasting of future industry trends.
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Period(FY) Research theme Affiliation of  
research leader /sub-leader

Partici
pants

1998-1999 Recycling logistics system of consumer
durables HM /GC (2) 10

2000-2001 Regional IT model in the healthcare &
welfare field EM / GC 14

2002-2003 Knowledge intensive engineering service EM / EI, GC 9

2004-2005 Electronic-tag(RFID) using service EM/ GC, HM(2) 21

2006-2007 Technology fusion of IT-engineering
including service robots GC / GC 13

2008-2009 Robotics Technology utilization for the
safety & security community GC / GC 9

2010-2011 Robotized service for care & welfare GC / GC 7

2012-2013 Cloud ICT service including “Big data”
“ “Open data” EI / GC 9

NISG Research Activities of  ENAA

 The “Research theme” is substantial expression.

 Number of “Participant” is including research (sub-)leader / director and secretariat

 HM: Heavy machineries, GC: General contractors, Engineerings (mainly focused), 
EI: Electric-ICT
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Summary of Each Research G.
 (3) Knowledge intensive engineering service
 Outlooks the possibility of engineering business utilizing the 

knowledge in "knowledge economy" era, and analyses 40 
cases in prospect of qualitative flow of business. 

 Aggregates several business flows of service types such as 
management / exchange, offering / delivery, agency / 
mediation, and distribution / settlement and expandable of 
services through innovation of knowledge & net device layer.

 (4) Electronic-tag(RFID) using service
 Investigates "business model“ & "infrastructure / 

institutions" in electronic-tag linked by network to innovate  
existing services and create new services. 

 Develops the outlooks three sectors such as  
construction/plant engi., health care/ welfare, urban/ 
accident prevention/ environment using a S-F-M analysis, 
Delphi method, and Roadmapping technique and shows the 
need for partnership.

PICMET2014 in KanazawaK.NAKAMURA
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NISG Research Group (3)-(4) in ENAA 

Year 2003 Year 2004 Year 2005 Year 2002 Year 2006 

Research Study “Knowledge -based 
Service Engineering Business ” Electronic- ”

Concept Hierarchical
Approach

Causal Chaining
Approach

Time-series
Evolution Approach

Service Factor 
Analysis Approach

Analysis of 40 Service
Business Cases

Business Platform
Through S-F-N Matrix

Each Business Model

Investment in Each Real Condition of 
5 Layers & Service Business Tool Consideration

11 Generic Patterns 
by Service flow Chart

Prediction by 
Delphi  Method

Classification Structure 
Focused Service

Linking Among 
Layer’s Elements 

Detail work of Roadmapping

Differential R.M.

Field Approach

Elemental Technology 
Investment of Electric Tag,

Seeds-Functions-Needs Analysis 
Service Business Platform

M
ethod Approach

Basic R.M.chart

FY 2003 FY 2004 FY 2005FY 2002 FU 2006

Research 
Theme

“(4) Knowledge intensive 
engineering service

- (5) Electronic-tag   
(RFID) using service

-

Concept hierarchy

Causal chaining

Time dimensional

Service elements 
40 Service
business cases

Business Platform
Business model

Each condition of 5 layers 
Service business case

Classification
by service flow

Prediction by 
Delphi  method

Classification structure

Linking of
layers’

Detail roadmapping

Specified R.M.

Fi
el

d 
Ap

pr
oa

ch 11 business
flow of 
service

Construction / Plant field
Medical / Health care field
Urban / Environment field

Knowledge-based service

Investment of service sector  

Basic technology 
Investment of E-Tag,

Service business enhancement

M
et

ho
d 

Ap
pr

oa
ch

Basic roadmapping
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Knowledge Intensive Eng. Business

 Approach & Its Result
 A original business model analysis used reflected 

on knowledge science, because “knowledge” was 
not fully defined in service study 11 years ago. 

 Next Fig. as a typical results of classification of 
service business cases mapped in the plane by 
spreading of service usage  & service channel

 Refection from Present (to 11years ago）
 “A unique multidimensional analysis” in prospect 

of people, technology, market, social & business
 “With difficulty, but significant research, because 

this investigation started from the “knowledge 
usage” has been developed to important theme 
for engineering solution business.”

PICMET2014 in KanazawaK.NAKAMURA
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Electronic-tag(RFID) using service
 Approach & Its Result 
 Adopted MOT methods such as Delphi, SFM 

matrix  & roadmapping to pull up   each expertise. 
 Developed roadmap for three typical industrial 

sectors & common detailed roadmap, and 
business plan for the sectors 

 Refection from Present (to 9 years ago）
 A milestone of “building shared knowledge” for 

each participants to specialize that for their own 
use, by setting common service modeling 
framework in advance 

 Comparing to current condition, a) RFID usage: 
specific field such as apparel, production mgnt, b) 
synergy effect of mobile/smartphone, c) remarked 
regulation & cost issues, to usage delay of open 
industrial field such as logistics.

PICMET2014 in KanazawaK.NAKAMURA
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The Service Roadmapping activities in our industrial Association

Roadmapping Activities of RF-ID using Service

Temporary Results

JAIST
eCraft
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A Basic Roadmap of RF-ID using Service
M

arket / C
ustom

er 
Business / Service

Infrastructure
Tec

Long-termShort-term Middle-termPresent
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015～Vision

Examination mainly 
by Each Industrial 

Organization

Examination mainly 
by Each Industrial 

Organization

Introduction of
Trial Kit Use

Introduction of
Trial Kit Use

Management Tool 
for Event 

Participants

Management Tool 
for Event 

Participants

Monitoring of Pupil 
Attendance

Monitoring of Pupil 
Attendance

Electronic tag 
System

Building

Electronic tag 
System

Building

Logistics within 
company

Logistics per container 
load

Logistics within 
company

Logistics per container 
load

Securities of Airport
and Port facilities

Securities of Airport
and Port facilities

Control of Waste 
Disposal 

Control of Waste 
Disposal 

Control of Chemical 
Treatment & Care 

Giving

Control of Chemical 
Treatment & Care 

Giving

Logistics within 
Industry

Logistics per Pallet 
Cargo

Logistics within 
Industry

Logistics per Pallet 
Cargo

Cashless Door-to-
door Parcel Delivery

Cashless Door-to-
door Parcel Delivery

Identification of Pet 
Animal

Identification of Pet 
Animal

Logistics for Multi-
Purpose

Logistics per Product

Logistics for Multi-
Purpose

Logistics per Product

Automatic Diagnosis 
of Building 
Facilities

Automatic Diagnosis 
of Building 
Facilities

Full Re-use of
Consumer Durable 

Goods

Full Re-use of
Consumer Durable 

Goods

Advanced Personal 
Identification

Advanced Personal 
Identification

Safety & Security
Guard

Safety & Security
Guard

Variation of logistics
Life Cycle Monitoring 

Control

Variation of logistics
Life Cycle Monitoring 

Control

Reduced Birthrate 
Advanced Medical Care

Reduced Birthrate 
Advanced Medical Care

Environmental load / 
Disaster

Prevention

Environmental load / 
Disaster

Prevention

Demand for
Crime-Prevention

Demand for
Crime-Prevention

Coexistence of 
Commoditization and 

Personalization

Coexistence of 
Commoditization and 

Personalization

Retirement of  Baby 
boomer

Retirement of  Baby 
boomer

Rise of Urban Disaster
Prevention Planning

Rise of Urban Disaster
Prevention Planning

Advanced Demand of
Traceability

Advanced Demand of
Traceability

Full Scaled Re-useFull Scaled Re-use

Advanced Demand of 
Health Care

Advanced Demand of 
Health Care

Coping with COP3Coping with COP3

Medical Use of Personal 
Genetic Map

Medical Use of Personal 
Genetic Map

Advanced Use of 
Geological Space Data

Advanced Use of 
Geological Space Data

Utilization of Robot s 
instead of Foreign Labor

Utilization of Robot s 
instead of Foreign Labor

Reading and Use  of 
Single type of Tag

Reading and Use  of 
Single type of Tag

Reading and Use  of 
Multiple types of Tag
Reading and Use  of 

Multiple types of Tag
Popularization of Ubiquitous 

Mobile Terminals
Popularization of Ubiquitous 

Mobile Terminals

Multi-purpose
Use of Electronic
Tag

Enhancement of
Personal
Service

Towards Aged
Society & Life Style

Towards activation
of actual field of
business and social
life

Establishment of
Ubiquitous
Network

Attachment of
Massive
IP address

Use of next
Generation

Trial Use by Each 
Company

Trial Use by Each 
Company

Coexistence of Different 
Methods of Network 

Infra.

Coexistence of Different 
Methods of Network 

Infra.

Shared Use of RF-ID 
Antenna and Wireless LAN 

In Logistics field

Shared Use of RF-ID 
Antenna and Wireless LAN 

In Logistics field

Flat-rate Pricing for Mobile 
Access Communication

Flat-rate Pricing for Mobile 
Access Communication

Growth of 950MHz BandGrowth of 950MHz Band

Expanding of Wireless LANExpanding of Wireless LAN

Growth of IPV6 AttachmentGrowth of IPV6 Attachment

Data Center of Electronic 
Tag

Data Center of Electronic 
Tag

Use of Mobile Network 4G 
type 100MHz

Use of Mobile Network 4G 
type 100MHz

Growth of Ubiquitous 
Network

Growth of Ubiquitous 
Network
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An evaluation of Each Research Activity

 The level of each research 
 From customer needs survey level to a detailed 

business model proposal with business feasibilities
 Mainly reflected on research leader’s intent/way 

or participants’ needs to the activities 
 Main representation method of research results
 Roadmap: detailed level with common work 〜

simple level made by individual
 Business model: business model ontology 〜

business flow level
 Focusing point: from technology trends to 

“service system” for “customer value” 

PICMET2014 in KanazawaK.NAKAMURA
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Collaboration of Technological Experts
 The cooperation of participants from companies that 
compete with each other potentially
 trends to attain not sufficient results because of 

difficulty in sufficient disclosing of special business 
views

 Important point for collaboration management
 Generalizing info from participants to build the 

relationship of technological trends & market 
needs rather than special business matter towards 
mutual knowledge integration

 Motivating “a bit ahead instead of right now”  
and “towards a leader in each company to 
cooperate with each other”, for sharing outcome

 Providing the opportunity for developing the 
future partnership beyond organizations that is 
required for expansion of business conceiving

PICMET2014 in KanazawaK.NAKAMURA
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d)  Internalization ( Explicit ->Tacit  Kn.)
From Study Results
To  Each Member’s Service Creating Skill

b)  Combination ( Explicit -> Explicit Kn.)
From Individual Sight of Each Layer
To Common Collectives of Organization

Construction / Plant Field GroupConstruction / Plant Field Group

Medical / Health Care Field GroupMedical / Health Care Field Group

Urban / Environment Field GroupUrban / Environment Field Group

Classification  
Structure

Causal Chaining   
Analysis

Time-series 
Evolution

b)  Externalization ( Tacit -> Explicit Kn.)
From Investment / Discussion
To Formalization by Each

Case Studies &  
Analysis 

Real Condition
Investment

S-F-N Analysis
Business Platform

WG member’s 
Service Business 

Sense

Working 
Group Goal
Member’s

Views

Working 
Group Goal
Member’s

Views

Roadmap of 
Electronic Tag 

Use

Research
Group
Report

Research
Group
Report

Business Vision Reflected 
in Each Company’s 

SWOT Info.

Common Seeds
of Technologies

Method  Approach

Field  Approach

Expression of
Study Results

Personification of 
Study Results

Towards 
Community Ideas

Towards Foremost
Techno  Producer

a)  Socialization ( Tacit -> Tacit Kn.)
From Each Issue Awareness
To Problem Consciousness in WG

d)  Internalization ( Explicit ->Tacit  Kn.)
From Study Results
To  Each Member’s Service Creating Skill

b)  Combination ( Explicit -> Explicit Kn.)
From Individual Sight of Each Layer
To Common Collectives of Organization

Construction / Plant Field GroupConstruction / Plant Field Group

Medical / Health Care Field GroupMedical / Health Care Field Group

Urban / Environment Field GroupUrban / Environment Field Group

Construction / Plant Field GroupConstruction / Plant Field Group

Medical / Health Care Field GroupMedical / Health Care Field Group

Urban / Environment Field GroupUrban / Environment Field Group

Classification  
Structure

Causal Chaining   
Analysis

Time-series 
Evolution

b)  Externalization ( Tacit -> Explicit Kn.)
From Investment / Discussion
To Formalization by Each

Case Studies &  
Analysis 

Real Condition
Investment

S-F-N Analysis
Business Platform

WG member’s 
Service Business 

Sense

Working 
Group Goal
Member’s

Views

Working 
Group Goal
Member’s

Views

Roadmap of 
Electronic Tag 

Use

Research
Group
Report

Research
Group
Report

Business Vision Reflected 
in Each Company’s 

SWOT Info.

Common Seeds
of Technologies

Method  Approach

Field  Approach

Expression of
Study Results

Personification of 
Study Results

Towards 
Community Ideas

Towards Foremost
Techno  Producer

a)  Socialization ( Tacit -> Tacit Kn.)
From Each Issue Awareness
To Problem Consciousness in WG

SECI Spiral scheme in Research Activities
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Methodologies & Platform for Partnership

 Understanding & Usage of MOT methodologies 
Innovation architecture, Business flow, Roadmapping
 Delphi method, Technology-Market Matrix

 Towards platform for thinking
 Not only for sharing of technological knowledge, 

but also for thinking process of service co-creation 
& human centered design(HCD) for more 
innovative business idea by focusing on people’s 
thinking, common practice and culture

 This research has being providing a base for each 
present business way for some people about 4-5.

 More advanced research activities will be  planned. 

PICMET2014 in KanazawaK.NAKAMURA
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Engineering Towards Infrastructure with Service

Hitachi business towards full turn key
(for British Railway system)

Referred & translated from
Suzuki, M. (2013): “Development & challenge of 
business model in the Hitachi transportation system”

Komatsu business with KOMTRAX 
(Komatsu Machine Tracking System)

http://www.komatsu.com/Compan
yInfo/profile/product_supports/

Risk greater

Change of business model
Parts

Vehicles

V+M+ Signal Control

Vehicles + Maintenance

E&M

Full turn key

Concession

+ Finance

V+M+S+ Construction

V+M+S+C+ Operation
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Conclusion

 This Application Paper:
 Introduces the research activities cooperated by  

technological experts from different companies on 
new technologies & business in emerging fields for 
a solution engineering business. 

 Clarifies the MOT aspect of this cooperation based 
on the author’s activities such as  “knowledge-
intensive engineering business/ service” & 
“electronic-tag using service” as director or leader.

 Shows present issues about the cooperative 
conceiving beyond organization’s boundaries.

 Implication
 Contributes to foster “techno & service producers” 

(Kameoka 2005)in multi-client way such as in 
industrial organization.
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Summary of Each Research G.

 (1) Recycling logistics system of consumer durables
 Considers business simulation & system building around a 

large-scale reuse center, for reuse market expansion, 
towards the recycling-oriented economic society. 

 Proposes the efficiency by the e-commerce in the data 
center and the introduction of dispatch planning system in 
the logistics system, also, in particular important issues such 
as penetration into the consumer.

 (2) Regional IT model in the healthcare&welfare field
 Conceive a public service business model of medical / 

welfare, to balance customer's satisfaction & provider’s 
interest.

 Studies on "healthcare support services using IT by 
consumers“ about business models, patentability &  
engineering: "Primary access channel office (called by PACO), 
and the possibility net-using health diagnosis & EHR.
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Summary of Each Research G.
(5) Technology fusion of IT-engineering including in 
service robotics 
 Considers a fusion use of IT & engineering tech. for 

enhancing both of convenience & safety of living environment 
towards  spanning the social infrastructure sector. 

 Examines a direction for engineering connecting "technology / 
system" and "business / service" to overcome the two trade-
off relationship, regarding mobility support, care support, and 
assistance support.

(6) Robotics utilization for safety & security community
 Investigates the solution of making mechanism such as 

engineering by RT towards the safety & security for aging 
society to identify revision of the tax / law for introducing 
progress. 

 Studies on RT’s roles for human activities in difficult 
environment, as a body functions assist and needs of disaster 
response, and on deployment RT element technology to other 
domains such as medical / nursing care field.

PICMET2014 in KanazawaK.NAKAMURA
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Summary of Each Research G.
 (7) Robotized service for care welfare

 Examines the measures for utilizing superiority of eng. 
companies towards “human-centered innovation" to enter 
assisted living, to go into the medical/welfare equipment 
market with total system of RT & operational knowledge. 

 Identifies ensuring safety as an current issue in this 
business field to confirm the importance of public 
verification/ evaluation organization from home & abroad 
survey for creating new market.

（8) Cloud ICT service including “Big data &Open data”
 Investigates the current state of cloud service spread about  

cases of data center business & local governments to 
recognize cost savings are more important rather than 
revenue growth. 

 Aggregates the possible approach of the eng. biz. using 
availability of cloud platform collecting/storing big data in a 
industrial domain and open data from local government in a 
smart community.
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A Detailed Common Roadmap 
of RF-ID using Service (in Japanese)
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データ・コード体系

現状
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層別 大分類 中分類 短期 中期 長期

業界内外インフラ
機能高度化インフラ
個体識別
一括係数
捜索時間短縮
通過把握
履歴保持
権限認証
情報提供
ユビキタスインフラ

インフラサー

機
能

ネットワークインフラ
高度化端末
データセンタ集積化

メディア融合
セキュリティ高度化
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データメモリ容量
新周波数帯
耐久性
電池寿命・動作時間

通信距離・速度
読取精度
複数同時読取

知的処理機能
通信機能
単体／システム価格
OS機能によるカバー
データ処理システム
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処理データ

センサ機能
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位置情報利用
形状適応/什器一体

機器利用

第Ⅳ

層

要
素
技
術
層

トレンドトレンド 長期ビジョン長期ビジョン特定の技術・事象特定の技術・事象

リサイクル・リユース
対応社会
リサイクル・リユース
対応社会

少子高齢化社会に対応
した産業育成
少子高齢化社会に対応
した産業育成

官民一体となった技術力・競
争力強化
官民一体となった技術力・競
争力強化

在庫削減、リードタイム短縮在庫削減、リードタイム短縮
多品種少量生産体制多品種少量生産体制
ニーズの多様化ニーズの多様化
防犯・セキュリティ防犯・セキュリティ

在庫管理精度向上在庫管理精度向上
環境負荷低減製品のニーズ拡大環境負荷低減製品のニーズ拡大
ナノマーケティングナノマーケティング
品質確保、品質保証品質確保、品質保証

製品個別管理、トレーサビリティ製品個別管理、トレーサビリティ
ライフサイクルマネジメント対応設計ライフサイクルマネジメント対応設計
個別カスタマイズ製品個別カスタマイズ製品
防災・減災、環境維持防災・減災、環境維持

プライバシー保護プライバシー保護
業務効率化業務効率化
合併・統合による地域再編合併・統合による地域再編

電子決済分野拡大電子決済分野拡大
労働人口減少への対応労働人口減少への対応
高齢化社会・少子化対策本格化高齢化社会・少子化対策本格化

ニート層の潜在的な労働力活用ニート層の潜在的な労働力活用
高付加価値製品・技術への注力高付加価値製品・技術への注力
情報格差の解消情報格差の解消

少子化対応、医療高度化要請少子化対応、医療高度化要請
環境・防災対応環境・防災対応
安全・セキュリティ安全・セキュリティ
物流多様化・ライフサイクル管理物流多様化・ライフサイクル管理

看護支援看護支援
団塊世代退職・高齢者市場拡大団塊世代退職・高齢者市場拡大
防犯・車両盗難対策防犯・車両盗難対策
個性化とコモディティ化の共存個性化とコモディティ化の共存

健康指向高まる、集団救急活動健康指向高まる、集団救急活動
ＣＯＰ３対応ＣＯＰ３対応
防災都市ビジョン防災都市ビジョン
徹底したリユース徹底したリユース

ユビキタス都市の出現ユビキタス都市の出現

外国人労働力・
知的ロボット活用
外国人労働力・
知的ロボット活用

遺伝子地図・地理的空間
データの利用
遺伝子地図・地理的空間
データの利用

安全・安心な製品の提供安全・安心な製品の提供

試用キット導入利用試用キット導入利用

官民業界別実証試験官民業界別実証試験

電子タグシステム構築電子タグシステム構築宅配便ｷｬｯｼｭﾚｽ配送宅配便ｷｬｯｼｭﾚｽ配送

イベント参加者管理イベント参加者管理
登下校管理登下校管理

自社／コンテナ単位物流自社／コンテナ単位物流
空港・港湾保全空港・港湾保全
ペット、家畜識別ペット、家畜識別
薬品・介護管理薬品・介護管理

業界／パレット単位物流業界／パレット単位物流
構造物自動診断構造物自動診断
個人識別高度化個人識別高度化
廃棄物管理廃棄物管理

多目的物流・
製品単位物流
多目的物流・
製品単位物流

耐久消費財全リユース耐久消費財全リユース

WiMaxWiMax

GPSとネットの融合GPSとネットの融合

耐水等優位性のある分野で利用耐水等優位性のある分野で利用
読取精度・指向性等の課題多数読取精度・指向性等の課題多数
在庫管理、棚卸の実証実験在庫管理、棚卸の実証実験
子供・老人の安全ゲート利用子供・老人の安全ゲート利用

耐久消費財での利用加速耐久消費財での利用加速
コンビニにおける試験導入コンビニにおける試験導入
書棚型等限定条件下で実用化書棚型等限定条件下で実用化
GPS・センサ併用による位置把握GPS・センサ併用による位置把握

国際流通における利用促進国際流通における利用促進
スーパーレジの一括精算スーパーレジの一括精算
UHF帯普及による捜索範囲拡大UHF帯普及による捜索範囲拡大
物流管理とﾄﾚｰｻﾋﾞﾘﾃｨを効率的に実現物流管理とﾄﾚｰｻﾋﾞﾘﾃｨを効率的に実現

センサ付タグの限定的な利用センサ付タグの限定的な利用
ICカードと固有ID利用ICカードと固有ID利用
データベースとリンクしたID管理型データベースとリンクしたID管理型

メモリ容量増加による用途拡大メモリ容量増加による用途拡大
ﾊﾞｲｵﾒﾄﾘｸｽ併用による信頼性向上ﾊﾞｲｵﾒﾄﾘｸｽ併用による信頼性向上
タグに書込まれたデータの可視化タグに書込まれたデータの可視化

耐久性向上による建物への適用耐久性向上による建物への適用
暗号化機能付加、情報ｾｷｭﾘﾃｨ向上暗号化機能付加、情報ｾｷｭﾘﾃｨ向上
大容量化、提供可能な情報量拡大大容量化、提供可能な情報量拡大

性能向上により、識別＋αの利用性能向上により、識別＋αの利用
流通分野における個品識別流通分野における個品識別
電波の指向性制御による任意捜索電波の指向性制御による任意捜索
特定のタグ情報をﾘｱﾙﾀｲﾑに抽出特定のタグ情報をﾘｱﾙﾀｲﾑに抽出
生体埋込ｾﾝｻ付ﾀｸﾞによる健康管理生体埋込ｾﾝｻ付ﾀｸﾞによる健康管理
生体埋込型電子タグの利用生体埋込型電子タグの利用
タグの連携による複合的な情報提供タグの連携による複合的な情報提供

業界内電子タグ利用業界内電子タグ利用 標準化された電子タグの普及標準化された電子タグの普及
連続型IT利用連続型IT利用 モノ同士の自律分散型移動モノ同士の自律分散型移動

多目的電子タグ利用多目的電子タグ利用
分散自律化分散自律化

ブロードバンドの普及ブロードバンドの普及
公衆無線LAN網公衆無線LAN網無線LANの普及無線LANの普及

GPSの普及GPSの普及

PAN(PersonalAreaNetwork)機器PAN(PersonalAreaNetwork)機器

携帯電話の高機能化携帯電話の高機能化 電子タグリーダ搭載携帯電子タグリーダ搭載携帯 第４世代携帯電話第４世代携帯電話

IP電話普及IP電話普及 IPV6対応機器の普及IPV6対応機器の普及

センサネット普及センサネット普及
ITSの普及ITSの普及

ネット家電ネット家電 ウェアラブル機器ウェアラブル機器
路車間・車車間ネットワーク路車間・車車間ネットワーク

超小型PC超小型PC

ユビキタスマーカユビキタスマーカ
全無線化全無線化

ネットワークノードの大容量化・高速化ネットワークノードの大容量化・高速化
個人情報保護体制高度化個人情報保護体制高度化

認証技術の高度化認証技術の高度化
放送・インターネット融合放送・インターネット融合

大規模データセンタ大規模データセンタ データセンタ間の高速・大容量通信データセンタ間の高速・大容量通信
暗号化技術の高度化暗号化技術の高度化

バイオメトリクス高精度化・普及バイオメトリクス高精度化・普及
不正コンテンツ検出不正コンテンツ検出

電磁シールド技術電磁シールド技術
クローズド領域（建物内）に
おける個人情報保護技術構築
クローズド領域（建物内）に
おける個人情報保護技術構築

オープン領域（屋外）における個
人情報保護技術構築
オープン領域（屋外）における個
人情報保護技術構築地上波デジタル普及地上波デジタル普及 コンテンツの共通化コンテンツの共通化

データの同定技術データの同定技術

240バイト100文字レベル240バイト100文字レベル
ＵＨＦ帯の利用開始ＵＨＦ帯の利用開始

耐水性、耐電磁界、耐光を中心とした優位性耐水性、耐電磁界、耐光を中心とした優位性
数カ月数カ月

大容量タグ、カラー画像記録レベル大容量タグ、カラー画像記録レベル
ＨＦ帯とＵＨＦ帯のＩＣタグ並存→ＵＨＦ帯ＩＣタグの主流化ＨＦ帯とＵＨＦ帯のＩＣタグ並存→ＵＨＦ帯ＩＣタグの主流化

動画記録レベル動画記録レベル グリッド型メモリタグ（無制限容量）グリッド型メモリタグ（無制限容量）

水や汚れ、折り曲げなどの力に対する問題を改善水や汚れ、折り曲げなどの力に対する問題を改善 耐熱性の充実（‐30℃～150℃）耐熱性の充実（‐30℃～150℃）
数年 低消費電力無線通信技術・ｿﾌﾄｳｪｱ技術数年 低消費電力無線通信技術・ｿﾌﾄｳｪｱ技術 数十年 ﾊﾞｯﾃﾘと自己発電技術のﾊｲﾌﾞﾘｯﾄﾞ技術数十年 ﾊﾞｯﾃﾘと自己発電技術のﾊｲﾌﾞﾘｯﾄﾞ技術

タグのリサイクルタグのリサイクル
半永久 自己修復技術半永久 自己修復技術

パッシブ型読出し距離 ～数十cm、
UHF帯で数m、通信速度は周波数に依存
パッシブ型読出し距離 ～数十cm、
UHF帯で数m、通信速度は周波数に依存

通信速度
640kbpsの普及
通信速度
640kbpsの普及

アンチコリジョン高速化
書出しも数メートルに
アンチコリジョン高速化
書出しも数メートルに

ＥＥＰＲＯＭ／周波数ホッピング
数十m単位の読書機能を実現
ＥＥＰＲＯＭ／周波数ホッピング
数十m単位の読書機能を実現

タグ情報を遠隔リードライト
キロメートル単位の交信距離
タグ情報を遠隔リードライト
キロメートル単位の交信距離電波反射、相互干渉、ノイズ問題電波反射、相互干渉、ノイズ問題

ICタグ間の距離と枚数で異なる影響ICタグ間の距離と枚数で異なる影響 数十個程度数十個程度 無指向性リーダ無指向性リーダ 数百個程度読取可能に数百個程度読取可能に
特定施設内で課題解決、100%読取可へ特定施設内で課題解決、100%読取可へ 一般建物で課題解決、読取精度向上一般建物で課題解決、読取精度向上

小型環境情報取得センサ（ＭＥＭＳ）、温度センサ、湿度センサ、
加速度センサ付（＆記録）タグ、照度センサ、紫外線センサ等、
溶液成分センサ、熱センサ記録

小型環境情報取得センサ（ＭＥＭＳ）、温度センサ、湿度センサ、
加速度センサ付（＆記録）タグ、照度センサ、紫外線センサ等、
溶液成分センサ、熱センサ記録

センサとスマートタグの融合（ペタオーダ）／センサデータの記述等の標準化、ＤＨＴセンサとスマートタグの融合（ペタオーダ）／センサデータの記述等の標準化、ＤＨＴ
人体組込型ケミカルセンサ（アルコール濃度・糖タンパク・アミラーゼ）・・・体内格納化人体組込型ケミカルセンサ（アルコール濃度・糖タンパク・アミラーゼ）・・・体内格納化

ＩＴﾍﾞﾝﾀﾞ（Microsoft／ＮＥＣ／Ｏｒａｃｌｅ…）
によるRFIDデバイス処理ソフト出現と発達
ＩＴﾍﾞﾝﾀﾞ（Microsoft／ＮＥＣ／Ｏｒａｃｌｅ…）
によるRFIDデバイス処理ソフト出現と発達

知的コミュニケーション・状況判断型タグの出現知的コミュニケーション・状況判断型タグの出現
ZigBee技術確立ZigBee技術確立 アドホック型電子タグアドホック型電子タグ ﾈｯﾄﾜｰｸﾃｸﾉﾛｼﾞの進展（制約の改善）ﾈｯﾄﾜｰｸﾃｸﾉﾛｼﾞの進展（制約の改善）

電子タグの知能処理化電子タグの知能処理化 無線+有線で
遠距離通信可能
無線+有線で
遠距離通信可能響プロジェクト インレット5円/電子タグ数十円、ICカード500円響プロジェクト インレット5円/電子タグ数十円、ICカード500円 Gen2フル機能 ５円タグ障害克服Gen2フル機能 ５円タグ障害克服 大量生産、国際流通利用大量生産、国際流通利用 ﾊﾟｯｼﾌﾞ型1円、ｱｸﾃｨﾌﾞ型数十円へﾊﾟｯｼﾌﾞ型1円、ｱｸﾃｨﾌﾞ型数十円へ

内容情報を表示するICカード（LCDｲﾝｸ）内容情報を表示するICカード（LCDｲﾝｸ）
特殊分野における電子タグID
解決サーバ（ギガオーダのノード数）
特殊分野における電子タグID
解決サーバ（ギガオーダのノード数）

共同利用のスマートタグＩＤ解決サーバ（テラオーダ）共同利用のスマートタグＩＤ解決サーバ（テラオーダ）

電子タグリーダ機能付携帯電話の普及電子タグリーダ機能付携帯電話の普及
封入（印刷）、溶かし込み型生産封入（印刷）、溶かし込み型生産書棚型一括読取装置書棚型一括読取装置

携帯・ＰＤＡによる多量ＩＣタグの読出し携帯・ＰＤＡによる多量ＩＣタグの読出し

位置情報
ソフトウェアや
システム化の
実現

位置情報
ソフトウェアや
システム化の
実現

GPS情報併用型機器GPS情報併用型機器
RTLS機器（リアルタイム）RTLS機器（リアルタイム）

インテリア一体機器インテリア一体機器

5.8GHｚ電子タグ5.8GHｚ電子タグ
響仕様(5円タグ)響仕様(5円タグ)ISO15962(ﾀｸﾞﾄﾞﾗｲﾊﾞｿﾌﾄ規格)ISO15962(ﾀｸﾞﾄﾞﾗｲﾊﾞｿﾌﾄ規格)

TR15963(ﾕﾆｰｸID規格)TR15963(ﾕﾆｰｸID規格) ISO18000-6 タイプC／
EPC-Gen2(UHF帯電子タグ対応)
ISO18000-6 タイプC／
EPC-Gen2(UHF帯電子タグ対応)

暗号・認証技術仕様暗号・認証技術仕様

アクティブ方式・標準化アクティブ方式・標準化
433MHｚ電子タグ433MHｚ電子タグ 電波透過性建築資材標準化電波透過性建築資材標準化

ﾌﾟﾗｲﾊﾞｼｰ保護ｶﾞｲﾄﾞﾗｲﾝﾌﾟﾗｲﾊﾞｼｰ保護ｶﾞｲﾄﾞﾗｲﾝ

改正電波法施行
(電波干渉防止技術)
改正電波法施行
(電波干渉防止技術)

ﾄﾚｰｻﾋﾞﾘﾃｨ義務化ﾄﾚｰｻﾋﾞﾘﾃｨ義務化

財務諸表作成ベース標準化財務諸表作成ベース標準化
PFI等ﾌﾟﾛｼﾞｪｸﾄﾌｧｲﾅﾝｽにおけるｶﾞｲﾄﾞﾗｲﾝPFI等ﾌﾟﾛｼﾞｪｸﾄﾌｧｲﾅﾝｽにおけるｶﾞｲﾄﾞﾗｲﾝ

(SCM)棚卸における活用の合法化(SCM)棚卸における活用の合法化
高付加価値施設証券化への利活用高付加価値施設証券化への利活用 場の証券化への利活用場の証券化への利活用

新規建設プロジェクト証券化への利活用新規建設プロジェクト証券化への利活用
SOX法での電子タグ利活用SOX法での電子タグ利活用

環境監視のための国際標準化環境監視のための国際標準化
情報コミュニ
ティ証券化へ
の利活用

情報コミュニ
ティ証券化へ
の利活用

犯罪検挙への利活用犯罪検挙への利活用

電子タグ利用税電子タグ利用税世界共通の電波法世界共通の電波法電子タグ発行企業への優遇税制開始電子タグ発行企業への優遇税制開始

EPC Global
ﾕﾋﾞｷﾀｽIDｾﾝﾀｰ

ISO／IEC-JTC1-SC31
ISO18000台(ｴｱｰｲﾝﾀｰﾌｪｰｽ)ISO18000台(ｴｱｰｲﾝﾀｰﾌｪｰｽ)

全産業分野の全ての場所に一意でｵｰﾌﾟﾝなID体系全産業分野の全ての場所に一意でｵｰﾌﾟﾝなID体系
全産業分野の全事業者に一意でｵｰﾌﾟﾝなID体系全産業分野の全事業者に一意でｵｰﾌﾟﾝなID体系

全産業分野の全ての物に一意でｵｰﾌﾟﾝなID体系全産業分野の全ての物に一意でｵｰﾌﾟﾝなID体系

表示ﾃﾞﾊﾞｲｽを選ばない共通技術表示ﾃﾞﾊﾞｲｽを選ばない共通技術

電波透過性土木資材標準化電波透過性土木資材標準化
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