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Executive Summary

The 21st century marks the prosperity of internet of things (IoT), Information
and Communication Technology (ICT) systems with the stream of technology change
that drastically reshaped the social economy structure. The study aims to develop
the method of alternative policy-option for analyzing social economic impact and
assessment on the science for science, innovation and technology policies and
examine the effectiveness the implementation of IoT and ICT for its information
allocation and processioning to accelerate the productivity. The data used in the
model were sourced from Japan’s input-output table with expansion of the tangible
and non-tangible capital investment by considering long/short run block, labor
market modeling, value-added and wage determinant, government balance sheet,
foreign and the final demand block.

The study interpreted interconnection of exogenous technology scenarios in
comparison with the policy options with the baseline of business as usual (BAU) to
derive the impact in the general interdependency of economy constituted the
multi-sectoral general equilibrium economic model. The process of setting
policy-issues and making policy-options were undergone through gap-analysis
between future-vision and social/technological approach that consists of
evidence-based scenarios and patterns for simulations. In the impact measurement,
three policy options were made with different level of input of subsidy and
implementation of IoT and ICT applications. The study demonstrated policy options
by introducing different level of the processing efficiency index (P-index) in the
economic activities. The simulation results showed that infiltration process of IoT
would increase a total volume of production and GDP, while the gap of knowledge
caused by technological unemployment and transition of labor demand was
increased.

The method of making alternative policy-option is expected to shed lights on
implication of total factor productivity (TFP) for its process change on the demand
side while the productivity improvement in information provision service sector that
enlarges the platform business, assisting manufacturing sectors to create new
market and to variate the international production networking structure. Such
business platform is indispensable for utilizing the cross-sectoral information
technology to construct a new relationship of human kind and machine. The
analytical framework in the study provides an evidence-based quantitative approach
on several domains.
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“As with the NIC's previous Global Trends reports, we do not seek to predict
the future—which would be an impossible feat—»but instead provide a
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Smart America Challenge
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SmartAmerica

Energy TBs* Transportation TBs*

Emergency Response CP.S v Smart Manufacturing
System TBs* Communications TBs*
Fabric

Building TBs* Healthcare TBs*

Avionics TBs* Data Technology TBs*
Center(s)

HAT) Sokwoo Rhee & Geoff Mulligan “Smart America Challenge”32

I.1-4 Smart America Challenge M & kg™
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32 http://www.nist.gov/el/upload/Smart-America-Challenge-r1-25p.pdf
33 TBs: TestBeds/7 A kX K
34 2012 FICBEIE T 17— RV FREEMOLDICEINRNTEERNAR LA =T 747, 01.1.8 (1) A—
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CRDS-FY2015-RR-07 EARRAREARZRITRERE TERRBEE 42—


https://smartmanufacturingcoalition.org/
https://smartmanufacturingcoalition.org/

AEHEE
HMPERA / R—2 3 VBERDOHPICE T BBERA T 3 D OER~ICT ABOBEA T 3 VER IO R~

35
S M L Affordable, Accessible, Innovative and Secure
Intelligent, Seamless & Collaborative
Networked-Based, Smart Manufacturing
Connected Supply Chain
* Agile Business Sustainable Production
* Demand Driven Systems, ERP "
* Raw Material to Finished Product * Higher value products
Safe Production * Data for decision making
* Product Lifecycle
x \ « Improved safety Management
* Fewer incidents
Lo = More user friendly R _
< p ! B
il
Customer %
Distribution 3
Smart Factory Center %
Optimization A
Energy Efficient o
gy « Asset Utility/Zero Downtime EH
Smart Grid * Lower emissions  Quality/Zero Defects E
* Less energy used * Reliable results

* Green manufacturing

. Affordable, Accessible, Innovative and Secure

SMLOC

Intelligent, Seamless & Collaborative
Networked-Based, Smart Manufacturing

Business

Customer

Distribution
Departments

Vendors

Units

HFT) Smart America Challenge HP35

O.1-5 Smart Manufacturing

35 https!//smartmanufacturingcoalition.org/
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Industrial Internet

Industrial Internet X, GE (2 L > T 20124E 2 EFINT-a S N ThY, V7
FY =T T, T ALY — b BREMICEBECE A — Y - A X T2 — R %
HATZENA N e aTRL—vary - TAL R LY REREZBL T, B LEEROR)
FlezEmd, LVAEEEOGWHESZEBTHZ AR L TS,

GE TiZ. Industrial Internet ®FEBIZEL T, 1 2DT7 —F 77 F ¥, 1 ODT T v
N7+ —LEIEZRA L TH Y, ZOFITEVW T4 b (Dvvrtyr
F) w2, QEXHAEyZ7T—%, QBRMLRT—F7T27F v, @WEGFEEL XL
2) EHET TS,

 I.1-10

Industrial Internet®a >t 7 k

a7k

Y

(1)

~ kMY v

Btk (= 2) 1% LT, ToT B DERESC . T I
EOHT 2700 EE 52, Y 7 by =T OELS
L T D B H HIZ TRy /7 — X
DRI DS WM RE 2 R H T 5,

(2)

EERE Y 7T =4

TRCOEEZEHT D LRI, T— X ZINEL,
IR PRIL 7R R ZATENC 7 4 — Ry 7 TEDH &
INZT D, RIETH ORI RORESRRET — & &
LCEE L, 2z mhr Uikl - 2B b2 X 5 & b
BT, KOREEDOBWENT - SOl T — 2 %%
BT 5,

(3)

LA 72
7 %7 Fx

EFENANDE I Ay a—<EIFICERRIL T
LN S & HEHSL AT - TRIEICOET TS
LT Es. T AEABENICORIT LR D &
INCT D, avva—~vioFo#EALEZ—Y 1 ¥
7 = — AKX, SNS (Social Networking Service) ®
vy, E 6 OfITEIN 2 A% E I b IE AT
%, Hadoop ® X 9 f#Hr 77 v h 7+ — L b T
XHEIIET D,

(4)

mfE MR X OLE

A AL, EX 2 VT oK EERT D, VT X
A DMEDLEME I L, F oA ST R,

F—H kT AmEEX 2 YT 4 REOERBR A H
B9,

HFT) IT Leaders “ [%% 11 [8]] Industrial Internet & Industry 4.0 (245
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HAT) GE “The Industrial Internet @ Work”37

O.1-6 Industry Internet =

37 http://www.ge.com/jp/docs/1389000498785_Japan_IndustrialInternetatWork_0106s.pdf
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Figuret: The Evolution of Innovation
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I.3.2 RKENSFIZEI+5 10T/CPS BAROMEFMREIRE

NFS TlE., EIZKF%E %G IoT/CPS IR D A MR ~DORE %17/ > T D,
LLFIZ, ToT/CPS B DM AR BEED > b, M THOKEZ W EA 20 Vv Y=V
hZRd (2015 4 3 H 25 HIFFR), RPICFEREH SN TWH DI, 100 17 RvLL Eo
HLDOLSTWAEN, +~E+FRUBBEOLOLEHERINTEBY ., 2K TH 150

DTFBRY 7 FREMINLTWD,
F O0.3-3 KENSF®D loT/CPS ~DHEFFKIZREKR

VA= EY/ B BrRAARFH TR | THEAEIUSD]
CPS: Large: ActionWebs 09/15/2009 08/31/2015 5,031,031
CPS: Large: Assuring the Safety, Security and 10/01/2010 09/30/2015 4,950,003
Reliability of Medical Device Cyber Physical Systems
CPS:VO: Virtual Organization for Cyber-Physical 03/01/2010 02/29/2016 3,523,662
Research (VO-CyPhER)
CPS: Large: Cybernetic Interfaces for the 10/01/2009 09/30/2015 3,440,008

Restoration of Human Movement through

Functional Electrical Stimulation

Collaborative Research: An Expedition in Computing | 04/01/2012 03/31/2017 3,181,000
for Compiling Printable Programmable Machines

CPS: Medium: Image Guided Robot-Assisted 09/01/2009 02/29/2016 1,558,492
Medical Interventions

CPS: TTP Option: Synergy: Human-Machine 03/01/2015 02/28/2019 1,411,482
Interaction with Mobility Enhancing Soft Exosuits

CPS: Synergy: Software Defined Buildings 10/01/2012 09/30/2016 1,200,000
CPS: TTP Option: Synergy: Collaborative Research: | 01/01/2015 12/31/2018 1,109,985

Calibration of Personal Air Quality Sensors in the
Field - Coping with Noise and Extending
Capabilities

CPS: Synergy: Foundations of Cyber-Physical 09/01/2013 08/31/2017 1,075,000
Infrastructure for Creative Design and Making of

Cyber-physical Products
CPS:Medium: GoingEasy with Crowdsourcing - 10/01/2011 09/30/2015 1,032,000
Building Cyber-Physical Systems for People with

Visual Impairment
CPS: Medium: GOALI: An Architecture Approach to | 09/15/2010 08/31/2015 1,031,001
Heterogeneous Verfication of Cyber-Physical

Systems
CPS: Synergy: Integrated Sensing and Control 10/01/2013 09/30/2016 1,029,403
Algorithms for Computer-Assisted Training
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VA EY Y BRARIFR KT | FRARUSD]
CPS:Medium:Quantitative Visual Sensing of 08/29/2012 11/30/2015 1,027,398
Dynamic Behaviors for Home-based Progressive
Rehabilitation
CPS: Synergy: Integrated Modeling, Analysis and 12/01/2012 11/30/2016 1,016,000
Synthesis of Miniature Medical Devices
INSPIRE Track I: Distributed Sensing Collective to 10/01/2013 09/30/2017 1,009,748
Capture 3D Soundscapes
CPS: Synergy: Multi-Robot Cyberphysical System 10/01/2013 09/30/2017 1,000,000

for Assisting Young Developmentally-Delayed
Children in Learning to Walk

CPS: Synergy: Doing More With Less: Cost-Effective | 01/01/2015 12/31/2017 1,000,000
Infrastructure for Automotive Vision Capabilities
CPS: Synergy: Collaborative Research: A 10/01/2014 09/30/2018 1,000,000

Signal-Aware-Based Low-Power, Fully Human
Implantable Brain-Computer Interface System to
Restore Walking after Spinal Cord Injury

CPS: Synergy: Tracking Fish Movement with a 11/01/2014 10/31/2018 1,000,000
School of Gliding Robotic Fish

HET) NSF ORRGE#Z b & AIT/ER
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I.3.3 EU Horizon 2020 2§17 % IoT/CPS BARDHAERFEIRE

Horizon2020 TiX, Ak d &30, ICT1-2014 [Smart Cyber-Physical Systems |,
F L WNICT30 — 2015 [Internet of Things and Platforms for Connected Smart Object |
IZEB W T ToT/CPS B DR THERNE L ToTWD, AIEICEL Tix, ¥4 7' &
L T Research & Innovation Area & Innovation Actions, Coordination and Support
Actions 2AfFE L, TH LA 3,700 H=—r 1,700 H=—mr, 200 52 —r 3N TH
nNTWnWa, %FICBELTIE, ¥4 7 & LT, Research & Innovation Actions &
Coordination and Support Actions 23 /77E L, §i#& 1& 4,800 = — 1 f£# 1% 200 7= —
2REYTHEN TV,

FP6 B LU FPTICEBWTHEis/z IoT BEO 7 m ¥ =7 N OMEIZLL FITRT &

BOTHD,
& I.3-4 EU Horizon 2020 (2§ 1+ 5 10T/CPS ~DHEAFEZRE KR

Tuvxr b4 BAARIRFEA KTEH | FHEAEEUR]

Advanced Sensors and lightweight Programmable 2008/01/01 2011/06/30 5,945,397

middleware for Innovative Rfid Enterprise

applications

Coordination and support action for global 2008/01/01 2009/06/30 533,711

RFID-related activities and standardisation

Customer in the Loop: Using Networked Devices 2008/02/01 2011/04/30 3,604,001

enabled Intelligence for Proactive Customers

Integration as Drivers of Integrated Enterprise

Global RFID interoperability forum for standards 2008/01/01 2009/12/31 490,500

An interoperability service utility for collaborative 2008/02/01 2010/07/31 3,129,337

supply chain planning across multiple domains

supported by RFID devices

Coordinating European efforts for promoting the 2006/04/01 2008/03/31 1,421,737

European RFID value chain

Intelligent distributed process utilisation and 2006/10/01 2009/09/30 12,666,491

blazing environmental key

Intelligent integration of supply chain processes 2006/11/01 2009/04/30 2,594,351

and consumer services based on unique product

identification in a networked business Environment

Store Logistics and Payment with NFC 2006/07/01 2009/12/31 8,812,173

STOP Tampering of Products 2006/11/01 2009/04/30 4,888,448

Identity Based Tracking and Web-Services for 2006/06/01 2009/05/31 2,473,434

SMEs

HifT) EU CORDIS “RFID and Internet of Things Cluster”4?

49 http://cordis.europa.eu/fp7/ict/enet/rfid-iot-projects_en.html
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Visible Things in loT ; Telematics

Wearable Device Q‘
:

Smart Energy

(HEFT: Oracled!)

50 http://blog.atmel.com/2013/10/22/atmel-powers-waspmote-mote-runner-for-the-iot/
51 http://image.slidesharecdn.com/02oracle-140801031643-phpapp01/95/device-to-intelligence-iot-and-big-
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