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2012 - present:.  Project Professor, Graduate School of Business Administration,
Keio University (Keio Business School)

2002 - present: Dream Incubator
® 2012 — present: Senior Advisor
® 2006 - 2012:  Operating Officer
® 2002 - 2006:  Senior Manager
2001 - 2002: Research Manager, Nokia Research Center, Nokia

1998 - 19909: Senior Engineer, Optical Access R&D Center (Bell Laboratories),
Lucent Technologies

1995 - 1998: Staff Engineer, Semiconductor Sector, Motorola

Ph.D. and MS in Materials Science and Engineering from the University of
California, Los Angeles (UCLA)

BE (Bachelor of Engineering) in Metallurgy from the University of Tokyo
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N Overview of Keio Business School (KBS)
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KBS is Japan’s oldest business school founded in 1962.

KBS provides programs which offers MBA, EMBA and
Ph.D. degrees.

KBS is the only business school in Japan accredited by
two major international accreditation organizations,
AACSB International and EFMD EQUIS.
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N History of the smart city project in Japan
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Jan., 2009: My collegue and | proposed the smart city concept to METI
(Ministry of Economy, Trade and Industry) when | was working for
Dream Incubator (DlI) Inc.
Mar.~Aug., 2009: DI developed public policies for the smart city project with METI.

Apr., 2009 ~Mar., 2010: DI worked on planning for the projects with Mitsubishi Estate and
Toyota Motor.

Apr., 2010 ~Mar., 2015: The smart city projects were executed in City of Yokohama, Toyota
City, Keihanna (Kyoto) and City of Kitakyushu.
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Overview of Dream Incubator (DlI)

DI was founded in 2000 by the head of Boston Consulting Group
Japan, Seoul and Tokyo.

DI went public in 2002 and is now listed on the 15t section of
Tokyo Stock Exchange.

DI has offices in Japan, Vietnam, China and India.

DI's current main businesses are strategic consulting for big
companies and investment and management support for startup
companies.

Dl is #1 in the new business development consulting segment in
Japan and making various public policies regarding new
industries.
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Issues in Japan in 2009

Japan has various good element technologies in the energy
and environment field but it was difficult to make business
models with only element technologies because most element
technologies were higher cost technologies.

Thus, the following points seemed to be important.

® To consider business models by combining various
element technologies

® To collaborate with public policies

Also, to export Japanese technologies to foreign countries, it
IS important to lead international standardization.
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Policies for smart cities in Japan
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150 BJPY was invested in 4 areas to develop smart city business models.
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Key points of the policies for the smart city projects

1. Vision

®“S

mart city concept”

-

2.7T0
(1)
(2)

grow promising technology modules
‘0 collect
0 select

(3)°

‘0 grow intensively

¢ )

3. Smart city management

® System to grow Japanese strengths largely

and continuously
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N Essences of the smart city concept
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Until 2009: Support of local cities

Smart city concept

From now on: Industry producing

Various technologies with small
amounts of budget

® Government selects some from
bottom-up items.

Selection of

technologies
Experiments with single technology
® Connection with the other

Scale of
experiment
technologies not considered

® Activity discontinued as a result

Only technologies with which Japan
can win businesses in the world

® Government selects
technologies proactively.

Experiments with combined
technologies

® Create a model city

Have smart city management
function

® Based on the future business
models

Copyright © 2017 Takashi lIwamoto, Graduate School of Business Administration, Keio University
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Industry I Business I Home Transportation
Energy management Zero emission building Smart house EV
R T e e L P E L L OV TP . - N\ o N o N
:  Management Management Magasgtgment
system/service : system/service (Co¥1tro|ler)
.................................... \. 7 5
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Ene.rgy L ew lighting | m g S
saving ) 1 . < c g
1 devices Energy saving home appliances = 3
.............................. . | | J C_S
Back-up batteries Batteries
.................................................................. : K J K J
|l N
[ Distributed power generation (PV)
1 I g g 5
[ Electrical system controller ]
Batteries for electrical system
Smart grid
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N 4 areas among 19 areas were selected
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Sapporo City

Aomori Prefecture

Tsukuba City

Kashiwanoha

Koto Ward
Otemchi/Marunouchi/Yurakucho
Yokohama City

Toyota City

© 00 N O bk ODNRE

. Gifu Prefecture
10. Nanto City

Source: METI

11. Sapporo City
12.Kyoto City
13.Keihanna
14.Osaka Prefecture
15.Kobe City

16. Kitakyushu City
17. Fukuoka City

18. Goto City

19. Minamata City
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Chairperson Optimizing energy use in homes

Foyota Gity

HEMS+VIioH

Promoting intreductions of naxt-generation mitomobiles
hlmmm.
Instalfing and expanding the charging and
Mmmﬁomn
Mnmmhm&mngmmomofﬁs
Promoting the use of public transit

T'ayola Gity
Toyoia Malor Comporation

Chubu E
Fower C

Dream Inc
V to CVS/School

introdusction of ensrgy stofige squipment at commearial
and other facilities (such as convonienos sioies and shopoin) cenbers)

Hybrid EMS

Derisg Corporation

Auditor Administrative

KOOI Toyota
5 Tsusho
Corporalion EMS/EDMS
Toyola Motor 2 ! s
GCorporation Providing incantives, such as the usa of Eco-Points

Implementation of environmental leaming and
awareness activities

Preparation of low-carbon society model district

(Universities, wall-informed indepandont personalities, citizens' groups, and others)  Toyota Climbes of Coemnos o Indulsiry

Construction of a low-carbon transportation
‘rmmmmwmeuco mnmrmmm
Sharing of parsonal mobility and next-ganaration sutonsobiss zmm%;‘z:"‘“

Optimizing enorgy usage at commercial and public facilities

Support for green consumer behavior and optimizing the onergy usage of society as a whole

§ Organization of the smart city development project in Toyota City

Denso Corporation/Chubu Electne Powex Co | m‘Tagouuoto(Oo:m

rnyota Houu-g Colpastuvbho Gas Co., L4, e pOA Ao DE Corporabion/
Toyota Sile Inc Mitscbisdv pa-mWa.—ma porticevSecom Co |, Lud f

Ay Sofa co L

system
Toyota City/Toyota Motor Corporation

Central Nppon Expvesoway Company Limded and
Toyota City/Toyota Motor Corporation

Corporation/KDDI Corporason/Toyota Indusities Corporation
L, LTD.

Toyota Motor Corporabion/ Toyola CRyrlarcls K Sumkus Co |, LIG [ Toyola indusines Corporation

Denso GolporMom Tausho CorporationsToyoln Motcr
Symems Engnoenng CormsuRants Co., Lig/Yamaso Trwnsport Co., Lid.

Tohe Goa Co., Ltd./Toyola Cay

a2 Motor sy Limiled/Chuba Electne Power Co . inc / )
§ ﬂis o, Lid MM Inc /Toshing COporaiontmind-Packald Japan, Lid

itamo Electric Irdus!
mwm mwummnommcowm

Raiosd Co,, Lxl. ‘a0 tehern
Toyota City/Ants Prefaciute

Toyota City/Aichi Prefoctirel Toyotn Motor Corpormion'Cluba Elecine Fower Ca., inc/
Toho Gan Co., Lid. and othais

whloe

* Bold characters represent captain companies in sub modules.
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Outcome of the project: Toyota’'s smart grid

Toyota Smart Center Leveling of power

Sunlight / Temperature / Wind demand

Self-supplying
Total support for low-carbon, POMeE
energy-saving hfe
Shiffing car-charging

to periods with low

a . de d
» Gathering data aVel R
s

Optimum calculation for

e mmmnn

energy use

Power consumption /
storage planning

Demand power

i8 23
{hour}

v -

-
HOME (smart house) People (smart phone)

Changing
outlet
(7 [rrsiss
[} = ;
i

G-Station*!
Naotifies smart phones
when charging ends

Support eco-driving
Network connecting « Chegcking battery level
::Ls‘,");ones g « Setting charging time

« Remote air-conditioning

2,

HEMS* Storage
Controls home battery

Car batteries Supporting ECO life
Used as a household = Home power
power source in consumption monitor
emergencies = Appliances remote
control

electricity
supply/demand z:::eh: By
(generation, generated by

storage, ’ solar panels
consumption)

*HEMS Home Energy Management System

Source: Toyota Motor
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PHV/EV charging and
home electricity use are

properly controlled.

%OOL

e . Solar
+'Plug-in station . panels

. .étorég;
. battery

Smart phone

Source: Toyota Motor

Toyota Smart Center

Each home's power use is
monitored by the
information center, the
“"Smart Center”.

Information center
{Smart Center)

Gathering data

Controlied by the "Smart
Center”, electricity is
efficiently used in the
entire community.

L @

Information center

/ﬁ\(Smart F:enter)/rﬁ\

()
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N Japan Smart Community Alliance (JSCA)
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In order to support the future growth of Japan’s leading energy-
saving and new energy technologies, an organization composed of
domestic companies needed to be formed that addresses common
Issues. For this purpose, the Japan Smart Community Alliance
(JSCA) was established in April 2010 to accumulate knowledge
and promote collaboration between the public and private sectors.

JSCA aims to contribute to the domestic and international
dissemination of smart communities, which are based on the
integration of innovative energy and social infrastructures, including
smart grids. JSCA is working to facilitate the development of smart
communities through collaborative efforts of the public and private
sectors in Japan by planning and implementing activities that
contribute to Japan’s economy. Such activities include fulfilling
local government needs, overcoming potential barriers and issues
as well as sharing information on public financing for smart grid
technology development.

Source: JSCA
Copyright © 2017 Takashi lIwamoto, Graduate School of Business Administration, Keio University
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N . Organization of JSCA
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Chairman: MITSUBISHI ELECTRIC

Board Members:

Hitachi, ITOCHU, JGC, Kansai Electric Power,
NIPPON TELEGRAPH AND TELEPHONE, Panasonic,
SHIMIZU, Tokyo Gas, TOSHIBA, TOYOTA MOTOR

JSCA

Japan Smart Community Allance

Steering Committee

' International Strategy WG

Secretariat:

@EDO

| International Standardization WG

r~

Supported by : | Roadmap WG

METI

Smart House & Building WG

NEDO: New Energy and Industrial Technology Development Organization WG: Working Group
METI: Ministry of Economy, Trade and Industry As of June, 2014

Source: JSCA
Copyright © 2017 Takashi lwamoto, Graduate School of Business Administration, Keio University
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April 2010:

April 2010:

September 2011

February 2012:

March 2012:

Source: JSCA

JSCA'’s international alliances

Joined Global Smart Grid Federation (GSGF) as a founding member
Concluded MOU with GridWise Alliance and held a joint workshop
Concluded MOU with Korea Smart Grid Association (KSGA)
Concluded MOU with SmartGrid GB (SGGB) and held a joint workshop

Concluded MOU with Smart Grid Interoperability Panel (SGIP)

Copyright © 2017 Takashi lIwamoto, Graduate School of Business Administration, Keio University -16 -
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February 2012:
April 2014:
May 2015:
August 2016:

Source: ISO

Activities for standardization

Japan (Mr. Yoshiaki Ichikawa of Hitachi) took a position of
the chairperson of ISO/TC 268/SC 1 Smart Community
Infrastructures.

ISO/TR 37150 (Smart community infrastructure — Review
of existing activities relevant to metrics) was published.

ISO/TS 37151 (Smart community infrastructures —

Principles and requirements for performance metrics) was
published.

ISO/TR 37152 (Smart community infrastructures —
Common framework for development and operation) was
published.

-17 -
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N What is smart community infrastructures
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Smart community infrastructures
-~ Energy Transportation
(Solar panels) Water =
Waste m o [ |
anagemer ~ =
_ - ‘ AU ===
|
|
Source: ISO
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TG 1:

TG 2:

WG 1:

WG 2:

WG 3:

WG 4:

Source: ISO

Activities of ISO/TC 268/SC 1

Roadmap

Smart community infrastructure — Pilot Testing

Infrastructure metrics

Integration and interaction framework for smart community infrastructures

Smart transportation

Data exchange and sharing for smart

Copyright © 2017 Takashi lIwamoto, Graduate School of Business Administration, Keio University
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Participating members (21) Observing members (12)
1. Austria 11. Mexico 1. Argentina
2. Canada 12. Netherlands 2. Brazil
3. Chile 13. Norway 3. Czech Republic
4. China 14. Russian Federation 4. Egypt
5. Denmark 15. South Africa 5. Finland
6. France 16. Spain 6. Iran, Islamic Republic of
7. Germany 17.Sri Lanka 7. Malaysia
8. India 18. Sweden 8. Poland
9. Japan 19. Ukraine 9. Singapore
10.Korea, Republic of 20.United Kingdom 10. Switzerland

21.United States 11. Turkey

12. United Arab Emirates

Source: ISO ] ] ] o ] ] ] ]
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N Layers of a community

% 1962 S
© L
CUsiness S©

Layers Examples ol functions

Community services -~ | Education, healthcare, safety and security, tourism, etc.

'y
| =

Community facilities | ! Residences, commercial buildings, office buildings, factories,
hospitals, schools, recreation facilities, etc
| E—

Community infrastructures | Energy, water, transportation, waste, ICT, etc

NOTE "Water" includes sewage and wastewater as well as drinking water.

Community infrastructures support the other 2 upper layers. I

Copyright © 2017 Takashi lIwamoto, Graduate School of Business Administration, Keio University -21-
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N Current situation of standardization for smart cities
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ISO ISO: International Organization for
TMB — Standardization
| Task Force TMB: Technical Management Board
< ~po On Smart . .
TC i268 Cities TC: Technical Committee
JSCl, SC: Subcommittee
2. et ‘ o 4
Liaised -~ "“a.\I\\Icmbcr
\ ITU-T | Ciitiad | 3 [IEC IEC: International Electrotechnical Commission
sqs a7 : .. SMB : SMB: Standardization Management Board
- !
V SEG (System
Focus Group on Smart JTC1 Evaluation Group) ITU-T:International Telecommunication Union

on Smart Cities . . . .
Telecommunication Standardization Sector

SG: Study Group

Sustainable Cities %"%‘

Study Group
on Smart Cities

JTC: Joint Technical Committee
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Conclusions

Business models should be considered based on
future business models to develop businesses
using smart grid technologies.

If business using smart grid technologies are
considered based on smart cities, it would be
possible to make business models.

International standardization is now lead by Japan
and we hope Japan’s smart city models can be
Imported to various foreign countries.
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