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Introduction

Introduction

I
e Global climate change
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e The cause of Global Warming:

growing need of

energy . cutting trees

wVir Wab 3

NTPUCSIE



Introduction

Why Green ICT?

e Information and communication technology
(ICT) consumes energy, but is also an important means
of conserving energy.

e Global e-sustainable initiative (GeSl) estimates the use of
ICTs can help reduce annual global GHGs emission 15
percent by 2020. The reduction corresponds to 7.8 billion
tons of CO2 equivalent.

m Server (including cooling)
m Fixed-Line Telecoms
m Mobile Telecoms
LAN andOffice Telecoms
® Printers

PCs and Monitors (excluding
embodied energy)

MLa b Estimated CO2 emission from ICTs

o b Source: Gartner Group (2007)



Introduction

Why Green ICT? (cont.)

Broadband Internet Era

AN e >
o (-Develop innovative \
Energy Minimize | energy-saving
consumption . technologies
by ICT use F *Promote using more
energy-efficient products
Sustainable
“Green ICT Society”
/-Improve productivity by \
] ) the introduction of ICT
Contribution of (ex. ERP,SCM, ...)
ICT to energy . |
efficiency Maximize| °ntroduce ICT-driven
energy-saving measures
«(ex. HEMS, BEMS)
¥ \ /
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Introduction

How Green ICT?

I
e Green of ICT

e Making new growth engines from green IT products.
e Green by ICT

e Designed to help society use less carbon and increase its ability to
cope with climate change.

The expected reductions by sectors.

12% 5% 2%

m Smart grid

®m Smart transportation/logistics

m Smart building management
Smart manufacturing

m Telecommuting/teleconference
Reduction of paper use
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Introduction

How Green ICT? (cont.)

I
e World Wildlife Fund (WWF)’s ten solutions areas:

\
3

1 R
] f Smart city planning @ l-optimization

) Smart buildings Smart grid




Global Green ICT Policy

Global Green ICT Policy




® European Union: A Green Knowledge
Society

® UK: The Greening Government ICT :
Strategy A5|a

® Korea: New Green ICT Action Plan
® U.S. Green ICT Policy 2012

® Masdar: Abu Dhabi's Carbon-
Neutral City
@ China: The 12th five year plan

Green ICT
Projects

Oceania

® New Zealand: The Digital Strategy
2.0



Global Green ICT Policy

Summarization of Global green mobile networks projects

Project Organizer Participants Targets Working Emphasis

* reinvention of telecom networks
Experts form industry Telecom networks e sustainable data networks
and academia and mobile networks « optical, wireless, electronics,
routing, architecture, etc.

GreenTouch GreenTouch Consortium

Over 60 global ICT * micro-nano-technology
companies and » media communication
institutes * sensor

Silicon Saxony

Cool Silicon
Management

. 8 Main Contributor « data center energy efficiency
Green Grid . Data centers : .
Companies (design, measurement, metrics)

GSM Association VT EY freldlle 200 companies » benchmarking of mobile energy

Eelinize Congress operators ane ZEn Mobile networks efficiency networks
companies

* leaderboard of IT brands on the

CIEEAEEES CIECIFEEES contributions to the green IT
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Asia

® Japan: Green IT Initiative
® Korea: New Green ICT Action Plan
2012

® Masdar: Abu Dhabi's Carbon-
Neutral City
E u r O p e China: The 12th five year plan

European Union

A Green Knowledge Society

UK

 The Greening Government
ICT Strategy

Green ICT
Projects

Asia: Taiwan

Oceania

® Australia;: Smart Grid, Smart City
® New Zealand: The Digital Strategy

2.0
North America

® U.S. Green ICT Policy
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Global Green ICT Policy: Europe

‘ European Union: A Green Knowledge Society

I
e A Green New Deal for Europe :

LR Glo\ (e [o[SNCTole]alela )2 * driver of future wealth

The knowledge society * participation for all

Green ICT  support for an eco-efficient economy

AR RN RIS AN < balancing investment with competition

Soft infrastructure * investing in social capital

SMEs and ICT  supporting Europe’s small enterprises

AT Iale| =R Tsl (el -Uile s Wl GGII * enabling cohesion and growth

SEVLIIifelalvAl s RICTNEIGINEM » rethinking delivery of public services

Online trust » a safe and secure digital world

Clear leadership e rethinking the EU’s policy-making process
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Global Green ICT Policy: Europe

European Union: A Green Knowledge Society (cont.)

I
e Three guiding objectives for the Green Knowledge Society
set short, medium and long-term directions in each area:

e short-term: Provide a short-term boost in response to the current
economic crisis, laying the platform for a long term more
competitive economy, based on knowledge assets.

e medium-term: Build an inclusive society for all.

e |ong-term: Give impetus to the urgent pursuit of a sustainable,
eco-efficient economy.
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Global Green ICT Policy: Europe

European Union: A Green Knowledge Society (cont.)

ECONOMIC

BOOST

Short-term
drive

ECONOMIC

SOCIETY

Foundation

THE GREEN KNOWLEDGE SOCIETY — A WEB OF POLICY AREAS

1 Knowledge

3 ICTs for
Economy ~ sustainability
< 4 Next
t Generation Infrastructure
7 Single EU
6 SMEs Information space
And ICT

Green
\ Knowledge
9 Online trust: 5 Investment

safe, secure in soft

| Society
digital world Infrastructure i a'_" .

eco-efficient
Y Ry -

8 eGovenment
2 Knowledge ’
society

economy

Modus operandi
10 New Leadership and policy process

Figure 1. The Green Knowledge Society: its three main goals and supporting policy areas



Global Green ICT Policy: Europe

UK: The Greening Government ICT Strategy

I
e Targets:

e In line with the existing Sustainability on the Government Estate
(SOGE) targets and SOGE definition for carbon neutrality, the
energy consumption of government ICT on the office estate will be
carbon neutral by 2012.

e Government ICT will be carbon neutral across its lifecycle by 2020.

o Detail key activities for the Green ICT Delivery Unit through
to 2020, including:
e the development of common measures of delivery

e work to be undertaken internationally to agree common product
standards and requirements, and

e the development of mandatory minimum green standards for ICT
products and services.
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Global Green ICT Policy: Europe

UK: Green Radio

e Given the worldwide growth in the number of mobile
subscribers, the move to higher data rate mobile
broadband and the increasing contribution of information
technology to the overall energy consumption of the world,
there is a need on environmental grounds to reduce the
energy requirements of radio access networks

e Targets:

e Base station and handsets of mobile data service
e Working Emphasis:

o power amplifier, power efficient processing

e backhaul redesign, multi-hop routing, relaying

e resource allocation, dynamic spectrum access
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Global Green ICT Policy: Europe

Europe

Project Organizer Participants Targets Working Emphasis

* energy aware radio and network
European Commission  European main mobile technology
FP7 IP(3 years /15 operators and Mobile networks * energy-efficient deployment,
million ) research organizations architecture, adaptive management
» multi-cell cooperation

* heterogeneous broadband wireless
network

Mobile networks » mobile radio access network
* link-level power efficiency, amplifier,
test bed

CELTIC / EUREKA(3 European main mobile

OPERA-Net | ears /5 million ) operators

» multi-standard wireless mobile
devices

» cognitive radio and cooperative
strategies

* QoS guarantee

CELTIC(3 years /6 European main mobile Mobile networks(

GRlE=r million ) operators particularly 4G )

ViNLab 17

NTPUCSIE



North America
U.S.

Europe

® European Union: A Green Knowledge
Society

® UK: The Greening Government ICT
Strategy

Green ICT
Projects

o Green ICT Policy

Oceania

® Australia: Smart Grid, Smart City
® New Zealand: The Digital Strategy
2.0

Asia

Japan: Green IT Initiative

Korea: New Green ICT Action Plan

2012

Masdar: Abu Dhabi's Carbon-
Neutral City

China: The 12th five year plan

Asia: Taiwan
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Global Green ICT Policy: North America

U.S. Green ICT Policy

I
e Telecommunications Industry Association (TIA)

e ICT is in a “sweet spot” because it both decreases operating costs
and carbon emissions.

e Most significant business opportunities follow where ICT is part of
the solution.

e Government policy is significantly shaping the Green ICT market.
TIA is actively engaged in the policy making process.

e TIA Green standards
e Smart Grid
e Smart devices
e Cabling and data centers
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Global Green ICT Policy: North America

U.S. Green ICT Policy (cont.)

I
e Obama’s Smart Grid plans

e Building the 21st Century Electric Grid
e Information networks applied to applications to dynamically
optimize the operation, maintenance, and planning of electrical
systems.
e The American Recovery and Reinvestment Act (ARRA)
contains investments critical to spurring the Smart Grld
development process. %
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Global Green ICT Policy: North America

U.S. Green ICT Policy (cont.)

Grid Modernization

Today's Electricity Tomorrow's Choices

<. s,

Roaftop
Phatovoltaics

Combined Heat

Load as a and Powear
Resourcs

Figure 1. The IEEE’s version of the Smart Grid involves distributed generation networks, and coordination, a
drastic change from the existing utility configurations.
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Global Green ICT Policy: North America

U.S. Green500

To provide a ranking of the most energy-efficient
supercomputers in the world.

For decades, the notion of “performance” has been
synonymous with “speed”, led to the emergence of
supercomputers :

e consume egregious amounts of electrical power

e produce so much heat that extravagant cooling facilities must be
constructed to ensure proper operation

e reliability, availability, and usability to be largely ignored

The Green500 offers lists to encourage supercomputing
stakeholders to ensure that supercomputers are only
simulating climate change and not creating climate change.
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Oceanla
Australia

North America

® U.S. Green ICT Policy

Europe

® European Union: A Green Knowledge
Society

® UK: The Greening Government ICT
Strategy

e Smart Grid, Smart City

Green ICT
Projects

New Zealand

Asia

Japan: Green IT Initiative
® Korea: New Green ICT Action Plan

 The Digital Strategy 2.0

2012

® Masdar: Abu Dhabi's Carbon-
Neutral City

@ China: The 12th five year plan

Asia: Taiwan
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Global Green ICT Policy: Oceania

Australia: Smart Grid, Smart City

|
e Australia ‘s issues

e installed generation capacity and network infrastructure
e line loss and fault detection, isolation and restoration
e highest per-capita greenhouse gas emission rates

 Direct financial impact

smaurt * Reliabllity

e Environmental

grld e Customer - L: _;
empowerment -4 __-35.3‘*“‘;*hf.?%15" :

-

¥ /{/‘ - y" &) _KE

: AR VERY* %
P i STRA ‘ X
a8 3\\ Ik ’\’ \ ii .

N
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Global Green ICT Policy: Oceania

New Zealand: The Digital Strategy 2.0

I
e Smarter through digital:

e the economy
e the environment

e Increase uptake of teleworking across government
and businesses.

o Accelerate the adoption of videoconferencing.

e Advisory guidelines for advanced Meter
Infrastructure (aMi) systems.

e Promote energy-efficient ICT products.
e communities and culture
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Global Green ICT Policy: Asia

Global Green ICT Policy

e Asia
e Japan: Green IT Initiative
e Korea: New Green ICT Action Plan 2012

e Masdar: Abu Dhabi's Carbon-Neutral City
e China: The 12th five year plan

ViNLab
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Europe

® FEuropean Union: A Green Knowledge .
Society A
® UK: The Greening Government ICT S I a'

Strategy
Japan:
o Green IT Initiative
Korea
North America Green ICT :
® U.S. Green ICT Policy Projects e New Green ICT Action Plan 2012

Masdar
* Abu Dhabi's Carbon-Neutral City

China
 The 12th five year plan

Oceania

@ Australia: Smart Grid, Smart City
® New Zealand: The Digital Strategy
2.0

Asia: Taiwan
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Global Green ICT Policy: Asia

Japan: Green IT Initiative

I
e Japan’s “Green IT” concept focuses on both Saving energy

of IT and Energy-efficient society by IT.

Enhancement of the collaboration of

industry, academia, and government
B Examination of how to create opportunities for enhancing the

collaboration of industry, academia, and government
(Green IT Promotion Council (Established on Feb.1, 2008))

Government initiatives International Cooperation

M Breakthroughs by innovative technologies

CPromotion of the “Green IT Project’ B Green IT International Symposium

B Collaboration with overseas
organizations (ex. The Green Grid,
Climate Savers...)

B Education and promotion of Green IT

B Framework of evaluating environmental
contributions of IT to society
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Global Green ICT Policy: Asia

Japan: Kurihara Green ICT Project

I
e To conduct a real-world experiment in the community

based field to test the technical specification of necessary
communication protocol.

e To realize network integration control system aimed at
community development to reduce environmental burden
In the wide-are distributed community.

urban area rural area
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Global Green ICT Policy: Asia

Objectives

I
e Theme 1: Integrated system that can enable smooth

cooperation among various type of network in a wide-area
distributed community/offices.

(a)Lifestyle support (b) Government access support
(Health, Seminar, Lecture) (Government concierge)

area IHBEI‘/—@
Eﬁ Quen> =2 office / Life stronghold
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Global Green ICT Policy: Asia

Objectives (cont.)

I
e Theme 2: Network management system for reducing

environmental burden of wife-area distributed community.

Solar panel

bisi > Building (BEMS
ICT (Optlcalm\

K I.---"IPVBMIBf

Vlsuallzatlon

City government

energy
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Global Green ICT Policy: Asia

Lifestyle Support Network System

e Multivendor Interconnection of HD Video Conference

System

e Reduction of CO,, produced by mobility of people with cars

e Park-and-Ride System
e Reduce traffic jams.

e Promotion of utilization of public transportation to neighborhood

places.
e Reduce CO, emissions.

Provision of information on tourism etc.

* Real-time info. of bus status
* Mountain peak info.

Announcement about
mountain peak, hotel,

and so on. -
Info. provisio
server

» Present location info.
* Seat availability info.

ViNLab
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Global Green ICT Policy: Asia

Administrative Access Support Network System

e Support network system provides administrative concierge
services.

e Reducing geographical distance by moving the help-desk
service.

e Minimizing environmental burden by reducing the traveling
of people in terms of both distance and frequency.

Mountainous
area
Lo ] ‘
(=t ‘.l

Providing same quality of
help desk service in the
nearest main government
building/sub office

- Y
Multi-hop /
fOWi-Fi S

Realization of on-site
administrative services for
residents who live in

mountainous area., far from sub

office
i Public access point
- of special help lines
using TV monitor

‘ Sub office B

Sub office C

Urban area

ViNLab
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Global Green ICT Policy: Asia

Network Management System

e To reduce the environmental load of distributed widely
spread area.

e Monitoring energy consumption of
e ICT by IPv6 MIB (Management Information Base).
e Consumption of the building.

e |Pv6-MIB for Energy Monitoring Power Consumption of ICT
System

e Energy Consumption Monitoring System of Building
e Data Integration System of ICT Devices and Buildings

ViNLab 34
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Global Green ICT Policy: Asia

Korea: New Green ICT Action Plan 2012

I
e The Korean government's Ministry of Public Information

and Security issued a "Green ICT Action Plan 2012" 15
January 2009. This aims for a 10% reduction of carbon
emissions by 2012.

e Major (Education) Contents:
e Promote making information resources green.

e Realize IT-based green government in the public government
offices and in the administrative works.

e Promote the transformation toward the green society.
e Establish the basis of green information society .
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Global Green ICT Policy: Asia

Masdar: Abu Dhabi's Carbon-Neutral City

I
e A Sustainable City providing the highest quality of life with

the lowest environmental footprint.
e 100% Renewable Energy
e Zero Waste
e Net Zero Carbon
e Fossil Fuel Free Zone / PV roof

Building plots

Raised street level

PRT




Global Green ICT Policy: Asia

Masdar: Abu Dhabi's Carbon-Neutral City (cont.)

I
e New technologies in :

advanced
materials
design

(\ | ) passive wind
/ cooling

renewable
energy




Global Green ICT Policy: Asia

‘ Masdar: Abu Dhabi's Carbon-Neutral City (cont.)

80% 13% 7%
Conventional  Oil & Gas Landfill Fossil fuel Before
A
>~ SN 1,100,000
. H-'I-ﬂ". ; g @ Tonnes CO,
y
Builolling E”erg?’ Waste Transportation
Design Generation

Future

ol - S

Recycling / Electric/ Carbon offsetting/
Waste to Energy Solar Carbon Sequestration

-56% -12% -24% -7% -1%

Energy Efficient Renewable

T,
wiViNLab >
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7
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Global Green ICT Policy: Asia

China: The 12th five year plan

I
o WWF’s 12th five-year plan project has three objectives to

e To provide information about the process and structure for the

formulation of China’s Major Plans and Programs 2008-2010 and
onwards.

e To clarify where in the process formal input for the different plans
and programs are to be expected.

e To clarify when Chinese decision makers might look for different
kinds of information .
o In order to illustrate the different plans and projects two
fictive cases will be used.

e Sustainable building: Special focus on Export opportunities from
solutions and equipment associated to sustainable buildings.

e Videoconferencing/Virtual meeting service: Export opportunitie: 4 o
sustainable ICT solutions &ey
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Global Green ICT Policy: Asia

China: Low Carbon of China

I
e National Pilot Program on Low-Carbon Provinces and

Cities.
e five provinces —Guangdong, Liaoning, Hubei, Shaanxi and Yunnan

e eight cities — Tianjin, Chongging, Shenzhen, Xiamen, Hangzhou,
Nanchang, Guiyang and Baoding

......
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Global Green ICT Policy: Asia

China: Low Carbon of China (cont.)

include work on climate change in their local five-year
plans and formulate low-carbon development plans

formulate supporting policies to facilitate low carbon
development

accelerate the establishment of low-carbon industrial
structure

=

establish a statistics and information management
system for GHG emissions

™

actively promote low-carbon lifestyle and consumption
patterns in order to reduce GHG emissions
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Asia

® Japan: Green IT Initiative

® Korea: New Green ICT Action Plan
2012

® Masdar: Abu Dhabi's Carbon-
Neutral City

® China: The 12th five year plan

Europe Tarwan

® European Union: A Green Knowledge
Society

® UK: The Greening Government ICT
Strategy

Green ICT
Projects

North America

® U.S. Green ICT Policy

Oceania

® Australia: Smart Grid, Smart City
® New Zealand: The Digital Strategy
2.0

Taiwan
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Global Green ICT Policy: Taiwan

Asia: Talwan

e DEBEMERERE e mEIU

P €
e #

Ubiquitous Network Society (2007~)

e{EARF5HE
Fojig
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BREHE —— ®|MREHE —— Ubiquitous Network Society
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Global Green ICT Policy: Taiwan

Asia: Talwan
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Global Green ICT Policy: Taiwan

Asia: Taiwan (cont.)

|
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‘ Asia: Taiwan

Global Green ICT Policy: Taiwan
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Global Green ICT Policy: Taiwan

Asia: Taiwan

I

o 2009F X HIgERE % | Bix ' EEMUEMNER ., - K EEA
47 BYENHRFPHEREEYS - ZEEfeRikER -

o HIATIZIRNEBE . B L S EEFo 28 ERNARSIHEE
g) - MR 2008 FHRINZERET=HIHEE) - EaE2EEERMSMN
RIEZEZW  ZeTSRET N B =[EERHEE .

o F—PEE (2008~2009 F) :

PRSBRPAE  WMASENERREFZ 300 F -
o ZFE__[&E (2010~2011 ) :

ST EEBAPHEA 23,000 FZEHERAFEE

o HE—[MEER (2011 F~KTE) :
WM BEBRRAERAGHEE ST - ZTHIEE -
o HEIGEMRENWARINULERBZERFPR/E - GRERMS
97% MRIBRF (EF/FE=%EH) BARMAIREP -
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‘ Question
I

1. List five solutions of green ICT and describe them.

2. What Is the theme of Japan’s “Kurihara Green ICT
Project™?

3. What make Masdar being a Carbon-Neutral City ?(five
area)
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