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Overall LCS study & scope of “Dozen of actions”

a) Target Setting
(70% reduction of GHG in 2050 etc)

b) Development of visions and storyline

c) Quantifying the visions

d) Evaluation and analysis of vision

/ N\
e) Development of dozen of action
N S
( N Development of
f) Quantifying the actions Low Carbon Actions
N J
~ N\
g) Evaluation and analysis of actions
AN S
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1. Background and Objective
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Background

*Two “70% reduction scenarios” were developed

*Both are confirmed to be “technically possible”

*Then the question would be “how to get there ?”

Low carbon society is possible, but how?




Objective

1. In order to achieve the goals of “Low Carbon Society”, drastic changes
(Innovations) in social systems, technologies, and lifestyle are needed.

2. Sharing the low carbon strategies among the stakeholders is essential to
realize this innovation within a limited period.

3. The objective of the development of “Action” is to propose practical low
carbon strategies as an example in order to enhance discussion among
stakeholders, and to formulate robust low carbon strategies.

4. Therefore, “Action” development should be based on various processes
such as expert interview and survey of literature.
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Definition of terms

Terms Definition

Innovation | Drastic changes in social factors in order to achieve the LCS. Any
changes in factors such as social systems, technological development,
and lifestyles are included if it is not an extension of current trends and
needs drastic trend-breaks.

Policy General terms for actions aiming to overcome specific political issues.

Action Actions are defined as packages of options. The actions should be
designed to be triggers and engines for innovations towards LCS, while
keeping certain degrees of independency with other actions.
Information of actions as an overall package such as specific target,
features, time schedules, management framework, and feasibilities,
should be assessed and identified.

Option Individual activities that can contribute to achieving LCS. Can be
divided into direct options and indirect options. Direct options are
options that can directly change the driving forces of CO2 emissions.
Indirect options, on the other hand, are options that can influence the
effects of direct options and can contribute to LCS development
indirectly.
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FAQ

*Who’s Action is described in Dozen of Actions? : Government

*Actions of private companies or individuals are not important? : Clearly
these are very important. However, we cannot rely only on private companies
or individuals, and government should take leadership role to pursue robust
low carbon strategies. Efforts of private companies or individuals are
expected to accelerate governments’ Actions.

Why the options need to be integrated into actions?: The effects of the
options can be substantially enhanced or weakened when they are combined
with other options. In order to take into account those factors, the effects of
integrated options, “Actions” would be evaluated.

*To what extent, should the options be integrated? : This is heavily
dependent on the objectives of the research. In the case of “Dozen of
Actions’, the objective was sharing the strategies among the stakeholders.
Therefore, the number of the Actions were restricted to twelve.

Ref:
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2. Development of “Actions”
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General Flow of the Action development

Step0: LCS Snapshot development (ESS & Storylines)

Step1: Developing Preliminary Framework of Actions

Step2: Narrative description of “Future Objectives” by Actions

Step3-1: Constraint analysis Step3-2:Stakeholder analysis

Step4: Compatibility and conflict evaluation

A Dozen of Actions
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Developing Preliminary Framework of Actions

*Low carbon strategies should be broken down into certain levels of “Actions”
*The favorable framework of “Actions” is as follows:
v'"Whole innovations identified in ESS and Storyline are covered
v'A set of options in the Actions are highly compatible
v'Actions should be independent of each other as much as possible,
although no single actions can be perfectly independent.
*Actions can be formed by stakeholders as well as by sectors

Ref:
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Framework setting of Actions
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Narrative description of visions by Actions

*Based on Narrative storyline and parameters of ESS, summarize future
objectives of each Action

*The future objective is to explain the goals of actions to the stakeholders

*The following four factors should be clarified in the future objectives:

Factors Contents

What technologies will be mainstream in 20507
Technologies Where and how will those technologies be applied?

What kind of infrastructure should be developed in order to
Infrastructure realize low carbon society ?

What kind of innovations in social systems are needed in
Social systems | 20507
/Governance Who (which stakeholders) would have a central role in the

innovations?
Environmental | To what extent should the environmental awareness of
awareness / citizens or private companies be enhanced?
mindsets
MIZUHO HFIFEBEH
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Narrative description of visions by Actions

reduction in ol o seasonal production and consumption of average 30% reduction in fuel
service demand agricultural products consumption for agricultural goods
improvement in efficiencies improve by: boilers:
energy o | o | use of high efficiency boilers, motors, etc. 11%, direct heating: 67%, motors:
efficiency 25%, etc.
industry , : 70% shift from steam, heating oil,
o | o | switchover from oil and coal to natural gas fuel
coal to natural gas
improvement in 70% of 2000 levels input
CO2 intensity o | switchover to low-carbon construction materials: | coefficient of cement, iron and
wood, etc. steel, nonferrous metal, metal
products in construction
dissemination and promotion of superinsulated next generation housing standard:
iR ° 1 ° | buildings 100% implementation
reduction in 9 0 Imp
service demand o | o | otimal control of energy consumption via 10% of air conditioning demand,
HEMS and BEMS 20% of lighting demand
. N . - . heat pump for air conditioning:
| o | St oA P | COPZ.0. o vater eatng
g » andighting COP=6.0
Household/ dissemination of fuel cell
Commercial | . . o development and dissemination of fuel cells cogeneration: 10% of heating
improvement in
demand
energy
efficiency and . L . solar generating capacity 42
CO2 intensity o | o | dissemination of solar energy generation 86GW
o | dissemination of solar thermal water heaters supply of energy for water heating:
2.0 10Mtoe
o proliferation of biomass-fueled heating and share of biomass heating services:
cooking implements 50%
MIZWHO HFIF BB
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Narrative description of visions by Actions

reduction in
service demand

well-utilized property, consolidation of city
functions, walkable livable cities

promotion of a modal shift in travelers to
public transportation (train, LRT, bus)

26% reduction in automotive
transport (person-km), more buses
and trains

infrastructure to promote walkers and
bicyclists (parking lots, special bike paths)

increase in walking/bicycling by

17% (person-km)

dissemination of electric automobiles

Share of Electric cars
Mini passenger vehicle: 40-100

trans- Mini Freight Vehicle: 40 etc.
portation
Share of Fuel cell cars
improvement in dissemination of fuel cell automobiles Passenger vehicle: 60
energy Mini Freight Vehicle: 40  etc.
efﬁmgncy a_nd dissemination of biodiesel biodiesel mixing rate 50 100
CO2 intensity
dissemination of high efficiency fuel efficiency: better than 30%
transportation vehicles improvement over 2000 levels
improve energy efficiency of freight on rail, rail: 2x as efficient as 2000
sea, and air shipping: 1.33x as efficient as 2000
switchover to low-carbon energy sources
(natural gas, nuclear, reusable energies) CO2 emission intensity : 67%-99%
utilize nighttime power effectively, increase | reduction
Energy improvement in electrical storage capacity
conversion | CO2 intensity

hydrogen processing using reusable
energy

reusable-energy-based hydrogen
production capacity: 4.5Mtoe

CO2-free energy and hydrogen production
from CCS

CO2 sequestration & storage:
36MtClyear
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Constraints Analysis

*Constraints Analysis is to identify gaps between the current situation and
visions described in “Future objective”
«options can be defined as countermeasures to overcome the constraints
*Various types of constraints should be taken into account including;

v Initiation constraints

v’ Dissemination speed constraints (Cost, amenity, and efficiency)

v Dissemination limit constraints (Physical, Social, and Technological )

Low

Carbon
Society
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Constraints Analysis

Start !l

Identify direct options

v

Constraints analysis of

Analyze next
options

NO

options

Identify indirect (pre-

A

v

The action can be initiated
immediately?

ves |

Speed of the options are
adequate to attain LCS
in 20507

YES l

Is there any upper limit
constraint ?

YES l

All the (direct and
indirect) options were
analyzed ?

request) options

A

NO

Identify the constraints
(Initiation constraint)

NO

Identify the constraints
(Dissemination speed
constraint)

NO

Identify the constraints
(Upper limit constraint)

YES

’J

j_\ Complete !!




Identification of necessary actions

Step by step strategies

Diffusion of green
design and building

/

Relatively high cost
compared to general building

Incentives to higher
performance buildings

Lack of information of
environmental performance of
the bl.,ilding

Certification &
registration of labeling

PN

Too complicated; Lack in personnel who can

calculation required make calculations

N\

Lack of knowledge of region-specific

climatic conditions

Organizing training
classes and events

-

Establishment of

dissemination of

simplified evaluation
method

diagnosis practitioners

~

Direct options

C] Indirect options

—> Barrier breaking
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Stakeholders Analysis

« Stakeholder analysis is to assess Actions bottlenecks

* |dentify all stakeholders related to the Actions and analyze barriers and
benefits qualitatively

» Well-designed and efficient Actions should equalize the benefits of
stakeholders and maximize the effects

Stakeholder A Stakeholder B Stakeholder C Stakeholder D

Without
actions
Bottle neck
With
actions

o
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Compatibility and conflict evaluation

*When Actions are developed, compatibility and conflict among the options
should be reassessed.

*Reform the framework of Actions where necessarily, and follow the Action
development procedures

MIZWHO HT|FMBALTR
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3. Example of output: “A Dozen of Actions”
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A Dozen of Actions

1. Comfortable and Green Built Environment
Efficiently use of sunlight and energy efficient built

environment design. Intelligent buildings —

2. Anytime, Anywhere Appropriate Appliances
Use of Top-runner and Appropriate appliances. J_
Initial cost reduction by rent and release system *
resulting in improved availability.

3. Promoting Seasonal Local Food
Supply of seasonal and safe low carbon local foods i
for local cuisine

4. Consuming In-Season Local

Using local and renewable buildings materials and [

products.

5. Environmentally Enlightened Business and Industry

Businesses aiming at creating and operating in LC |'

market. Supplying LC and high value-added goods &
services through energy efficient production systems

Commercial
& Residential

56-48 MtC reduction

Transportation

44-45 MtC reduction

6. Swift and Smooth Logistics
Networking seamless logistics systems with supply
chain management, using both transportation and
ICT infrastructure

e
o b
. wacldiily E

7. Pedestrian Friendly City Design
City design requiring short trips and pedestrian (and
bicycle) friendly transport, augmented by efficient
public transport

Industrial

30-35 MtC reduction

Energy transmission

95-81 MtC reduction

8. Low-Carbon Electricity
Supplying low carbon electricity by large-scale
renewables, nuclear power and CCS-equipped fossil
{and biomass) fired plants

9. Local Renewables for Local Demand
Enhancing local renewables use, such as solar, wind,
biomass and others.

11. Labeling to Encourage Smart and rational Choices
Publicizing of energy use and CO; costs information for
smart choices of LC goods and service by consumers,
and public acknowledgement of such consumers

(All sectors)

s =

10. Next Generation Fuels
Development of carbon free hydrogen- and/or
biomass-based energy supply system with required
infrastructure

[Alfse_ctorsj

12. Low Carbon Society Leadership

N

—_—

contributions.

Human resource development for building “Low-
Carbon Society” and recognizing extraordinary

MIZWHO
e
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Action 1: Comfortable and Green Built Environment

Future Objectives

Solar and Wind Utilization Design
Architectural technologies and designs that are suitable for the climate of each region, using passive design layout for
introducing sunlight and natural wind into the building, are widely disseminated. In addition, the individual levels of
mnsulation technologies, screen technologies, ventilation technologies have been improved drastically, thereby enabling
reduction of energy consumption while retaining comfort within residences and buildings. Consequently. the demand
for energy per household will decline by about 40% from 2000 levels; also, the energy demand per unit area of non-
residential building floor space will decrease by 40%. Furthermore, for the walls and roof in each building, installation
of solar water heaters and solar power generators will be standardized. In particular. most of low rise housing will
become zero carbon residences through the combination of high msulation, passive design, and solar energy use.

Household Finance-friendly Environmental Efficiency
For newly built or renovated buildings, reduction and exemption scheme of real estate tax and loan interest rates in
response to certification results of household environmental efficiency (CO2 emissions and energy consumption)
becomes available. The scheme provides incentives for purchasing of residences with high environmental efficiency.
For existing residences, low cost environmental efficiency consulting services are provided. The services offer advices
on the structural alteration of the building in order to enhance environmental efficiency and act as an intermediary for
alteration expense discount programs and favorable loan interest rates. As such. a framework system for the entire
society to place a high value on the level of environmental efficiency of residences 1s in place. Therefore, even cifizens
with low environmental awareness choose residences with superior environmental efficiency.

Nurturing of Worker Skills; Information Transmission
Designers and architects who are highly skilled in bonding architectural designs that make use of local and regional
climate and the use of leading edge equipment are nurtured in each area; their know-how will be handed over to the next
generation. Moreover, long-life buildings such as “200-year homes™ have become widespread, limiting unnecessary
consumption of resources and energy.

MIZWHO HF AR
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Action 1: Comfortable and Green Built Environment

Implementation Barriers and Strategic Steps

Standardization Period
Currently, at the time of purchasing or contract leasing of residences and bmldings, since there is no requirement in
general for the presentation of information regarding environmental efficiency, this has not been an ttem of tmportance.
Also, even today, although it 15 possible to evaluate the environmental efficiency of residences and bwldings, the
mumber of people capable of performung these complex calculations have not been sufficient, hindermg 1ts widespread
practice. Accordingly, the proposed strategy promotes the establishment of stmplified evaluation method for building
efficiency according to use in consultation with existing butlding evahuation methods (CASBEE. etc.) and evaluation
methods implemented in Europe and other countries. At the same time, it continues to make progress on nurturing
practitioners for the diagnosis of energy-saving efficiency and CO: reduction efficiency. Furthermore, lectures
for craftsmen on building technology will be established 1n universities and other educational mstitutions, and by
organizing 1n each region traming classes and events mtended for construction workers, foundations will be created for
passing on the kmowledge of energy-efficient bwlding techmologies and designs.

Environmental Efficiency Labeling Introduction Period
A labeling system for residences and bmldings will be commenced based on the newlv-developed evaluation methods.
Long-term energy-saving target values (upward i incremental steps) will be set for each type of building usage.
Certification and registration of labeling will be mandatory at the time of purchase for newly-built residences, at the
time of renovation for existing buldings, and at certain intervals for leased and business buildings. Those failing to
meet the lowest-rank standard will recetve gmdance to attam the acceptable standard values through the mtroduction
of igh-efficiency equipment. solar power generator, solar thermal equipment and so forth In addition fo the annual
energy consumption of the average household and CO:; emissions, the environmental efficiency labels will include the
economic figures for the buildings such as the average annual energy cost. enabling comparisons of imitial investments
and running costs. Furthermore. through combination of fax breaks and low interest financing loans that correspond fo
the environmental efficiency label, incentives will be provided to owners and users of buildings to select residences or
butldings on a long-term basis.

MIZWHO HYIFIEBREEH
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Action 1: Comfortable and Green Built Environment

; E;?f;’ﬂ‘“m” PP Environmental Efficiency Labeling Introduction Period

Contribution of Building Owners

Schchm ofms;dmhal bml(hngs with high

. ~
" M Residential household energy demand © -40% (from FY2000 level) . . }
Barriers ! M Building floor area energy demand : -40% (from FY2000 laval) - Commission of low-c:
S : demgu 0 mts and construction companies.
- :
Complex energy-
saving performance Dissemination of diagnosis practitioners for e-nergy—savmg Gl i Contribution of Architects, ete.
metrics, high | and CO; reduction efficiencies , afilization
clilatin cests, ! RS Dcvdqmmﬁoflm&mimmehﬁmhmldasw
s i ! nmﬁuxis. Brwshng for teahndﬂgy dcvcla;pamnt in
! , o A o worker skills.
Establishment of simplified evaluation method for environmental
o — | efficiency of residences and buildings | Finance-friendly
incentives for ' | environmental
choosing energy- | efficiency
saving residences -_ !
and butldings Organizing training classes and events for passing on knowledge
of architectural technologies ! R
| . Nurturing of
| worker skills &
, | information
r— transmission
Introduction and expansion of residence and building labeling
system for environmental efficiency (new building, renovation,
mandatory indication upon leasing) .
lmp}ementatwn and expansion of tax breaks and low interest
| loan financing based on the environmental efﬁc:ency label
L L] L L] L L L
Establishment and review of long-term energy—samg
| standard targets for buildings |
; HEIFERAH
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Action 1: Examples of related actions/options

“‘Energimaerke”of Denmark: Energy Labelling of Buildings

- A system requiring buildings to assess and reveal their energy reduction performance

- Buildings that fail to reach a certain standard will not receive permission for construction,
sale, or lease; buildings that are especially energy efficient will receive low loan rates, tax
breaks, and other incentives

- A special consultant will assess buildings. Provide consulting to improve energy efficiency
performance.

- Strengthen in 2006. Aim for 25-30% improvement in energy efficiency in new buildings.

- Maintain reliability of assessment (publish a handbook, train consultants, maintain a
standard of technology)

-Makes a great contribution to the improvement of energy efficiency in Denmark’s buildings

Energimzerkning

Net heating consumption in relation to
Danish Building Regulations

160 — 1 Certification
140 41— - Scheme e R
120 L : Ref: Web site below | s st e o o
w100 1—
E
= B0 1 ——
Z w0l _
40 1— B -
ﬂ T T T T T T I

Exising BR61 BR72 BR& BRS% "BRO6" 2010 2015
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Action 2: Anytime, Anywhere Appropriate Appliances

| Future Objectives

Dissemination of Energyv-saving and Control Technologies
As a result of technological competition for energy saving on home appliances and businesse quipment. the energy
efficiency of all equupments is greatly improved. enabling effictent use of energy with mimimal waste. Also, practical
use of information commmumication technology (ICT) has made it possible for awtonomous operation and control of
equipments to automatically suspend the operation in spaces and periods of time when people are not present.

Service Consumption Lifestyle
Air-conditioming equipment and hot water heaters are leased rather than sold. with a charging system in response
to the volume of usage The charging system for electnicity and gas is such that the leasing companies are charged.
causing them to make efforts for reduction of energy costs by improving the efficiency of equipments through continual
equipment repairs and exchange of parts as well as updating fo the latest high-efficiency equipments. Furthermore,
more effective use of resources is performed as post-use equipments are sent back to the leasing companies to make the
collection process of unnecessary equipment easy.

Leading the world
Japan has the highest global technological levels, and this advancement elevates the appeal of the country throughout
the world. These technologies are exported throughout the world, thus besides supporting Japan's economy they
coniribute to the creation of a low-carbon society

MIZLIHO HTIFBMILH
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Action 2: Anytime, Anywhere Appropriate Appliances

Implementation Barriers and Strategic Steps

System Revision Period
The top-runner system has been a system with great results. Based on this expenience, the scope for its application wall
be expanded with the focus on business affairs. Moreover, the evaluation method for the top-runner standard values
will be reviewed so as to appropniately evaluate the energv-saving efficiency attained by autonomous control of air-
conditioning and lighting equipments.

Business Model Conversion Period
Under the revised top-runner system. efficiency improvement of each equipment item will be promoted. Simultaneously,
i corporation with industry orgamizations, a third-party system will be established to evaluate the contnbution level
of each company for equupment efficiency, energy savings and COr emission reduction. publicly announcing and
recogmzing those companies with supenior contribution in each vear Moreover, strategic itiatives will be taken to
make Japanese technologies and evaluation technmiques into international standards. A shift from the retail style to the
leasing business style will be encouraged by establishing lowest recovery rates and by incrementally tightening the
standards. Furthermore, for leasing companies, supportive measures will be in place, mcluding provision of mcentives
such as reduction of fixed property tax for the top-runner equipments and COz emission reduction equipments (solar
power generators, solar water heaters, etc.) that they own.

MIZWHO HTFIFIBREH
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Action 2: Anytime, Anywhere Appropriate Appliances

System
sion Business Model Conversion Period

W Air-conditioner COP : 5-8
W High efficiency illumination : 200im/W
\ @ Heat pump water heater COP : 6.3, efc.

Contribution of Product Users

Selection of equipment high in energy savings and
low in CO2 emission.

Barriers

-— :
Broadening of targeted products to be regulated hy Top-Runner Dissemination of

engrgy-saving & Contribution of Companies (manufacturers)

control tech-

Existence of
cquipments not
covered by top-runner Sysiem

system ! )

! nologies Posifive p@tfarmamre of R&D on energy savings
Insafficient ' ! pmdm:ts Appeaia for environmental efficiency of
framework for Reviewing of evaluation method for top-runner standard values
appropriate Service

I
evaluation of :
energy-saving |
control technologies, i
ete. —

Introduction of revised top-runner system

consumption
lifestyle

Development of top-

runner and low CO2 Leading
equipments, faster © Establishment of a third-party institution to evaluate the world
diffusion contributions of companies in energy savings Ial:ld CO2

reduction i

Introduction of incentive schemes for companies

Supportive measures for leasing industry
(reduction of fixed property tax, efc.)

Review of top-runner system (scope enlargement, system
review, establishment of recovery rate)
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Action 2: Examples of related actions/options

Panasonic Akari Anshin Saabisu [Lighting Relief Service] (Japan)

*Panasonic is developing a business to provide not “lights” but “lighting”

-Lights are the property of the service company (specified Matsushita Electricity agents), which takes
responsibility for retrieving them when they are no longer needed

*The service company guarantees proper disposal of lights, and in doing so extends “piece of mind”
to contracted (“user”) organizations

*In addition to light disposal, the company works toward a solution strategy while consulting about
lighting equipment

-as a result, recycling is carried out as it should be (reuse rates: 99.9%)

-as of March 2006, 3600 offices were contracted with the company (an increase of 3.6x from the
previous year)

-the company focuses on recycling, but through this also contributes greatly to energy savings and

low carbon society Rent — %

ﬁ%-
A/Couad-wr

Service contract
User “ Service company

=

Return

http://www.tbr.co.jp/pdf/report/mon_c004.pdf HFIFIBBOTH
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Action 3: Promoting Seasonal Local Food

. Future Objectives

Raising of Low-Carbon Agriculture by Consumers
At the time of selecting foodstuffs in supermarkets and restaurants, the advertising of health related mformation and
COz emissions will mcrease the populanty of low-carbon agncultural produce. Specifically, consumers prefer seasonal
produce and other vegetables grown using solar thermal or biomass even if they were grown in greenhouses, thus
farmers make vanous innovations to ensure lower carbon enmssions. Also, supermarkets and other stores support their
efforts to promote low-carbon produce by introducing eco-points and sinular other incentives.

Low-Carbonization of Production Process
While production and consumption of produce in season have become more prevalent, there has been a large decrease
mn greenhouse cultivation which consumes a large amovnt of energy. Even with 1ts implementation, farmers actively
ufilize solar thermal biomass and local small- and medmm-sized hydroelectric power generation. As a result, per yield
COn emissions for vegetables and fruits have declined to less than half the current figures. Moreover, biofuels made
from iregular agncultural produce and agnicultural waste are used as fuels for agnicultural machinenies, contributing to
the low-carbomzanon of production process for agricultural produce.

Agricultural Fields and Pastures without Greenhouse Gas Emission
Through engagement in new agricultural production methods. techmological development, breed improvement and so
forth, emissions of N20, CHs. etc. from agricultural fields and pastures have declined greatly.

MIZWHO HTIFIEHRAETH
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Action 3: Promoting Seasonal Local Food

| Implementation Barriers and Strategic Steps

Verification Period
Farmers who desire certification in low-carbon agriculture will be recruited fo parficipate 1n verification fests for
agnculiural produce labeling. In collaboration with participants in the venfication tests, discussions will be held to
mmprove the policy towards low-carbon agniculture, thereby accunmilating the expenience and kmowledge of low-carbon
agnculture. Simultaneously, low-carbon agriculture advisors with adequate expenience in the field wall be nurtured.

Diffusion Period
The target areas of agricultural produce labeling system and low-carbon agniculture certification system will be
expanded to include the whole country. However, in some cases introduction of gh-efficiency equipment, solar
water heater, biomass boiler, etc. are necessary, thus for these equupments, the municipalities will establish systems for
lending (leasing) and giving out subsidies. Also, in order to assure the acceptance of low-carbon agrnicultural produce
by consumers, guarantee of taste and safety will be given to certified produce, 1n addition to active appeals made both
within and outside Japan through government publicity. In addition, systems will be constructed so that certified results
can be mutually confirmed with major trading partners of agrnicultural produce, broadly spreading the knowledge of
low-carbon agniculture that Japan has so as to contribute to the realization of a low-carbon society.

Establishment Period
Low-carbon agnculture will become the standard method because consumers can easily select low-carbon produce, and
because producers will have lower mnning cost with reduced usage of heavy o1l and so forth Thus, vanous government
and mumicipal subsidies should be gradually reduced to promote independence.

MIZLIHO HTIFIBRILH
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Action 3: Promoting Seasonal Local Food

Establishment Period

Barriers | and fruits : Less than half Objectﬁa Contribution of Conismces
_ 8 Selection of seasonal food products and low-carbon
h : items based on environmental and safety information
Insufficient T : . | of food.
knowledge and Venfication testing of low-carbon agriculture | Raising of low-
experience of low- E earh nln -‘lg_l'l—
carbon agriculture | ——— Contribution of Farmers
| CODSUMETs
e ' | : Seasonal item cultivation. Use of low-carbon energy
Cost of equipment — [ A : i :
introduction is high. Nurturing of low-carbon agriculfure advisors j i fionl i sechhouses ssTuich s porsinle.
: | ow-carbomni-
Ea;ik Zfezp;pmpnate i zation of
P ! production
- : process
Demand for and (] .
supply of low i mhnduchonfexpansmn of low-carbon agriculture certifi-
carbon produce || cation system ! )
need to match | Fields & pastures
[ without
! | : greenhouse
: Leasing and financial mbsxdles for agricultural machines and |l gas emission
: solar thermal equipments :
: —— :
E Introduction of mternational certification system
| |
: _ i !
: Government publicity for low-carbon agriculture
: (safety/taste evaluation, low-carbon agriculture promotion)
I
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Action 3: Examples of related actions/options

Promoting local consumption of local produce (Japan:MAFF)

* A system for connecting the producers and consumers of agricultural goods through promotion of needs-
based production and local consumption

-Will also promote an improvement in food self-sufficiency rates and a reduction in “food mileage”
*Annual sales for local markets were approximately 338.7 million yen in 2006

-Local agricultural products make up approximately 70% of handling at local markets, with a focus on
fruits and vegetables

c.f. Slow Food (ltaly), CSA (Community Supported Agriculture) (USA)
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Action 3: Examples of related actions/options

Promotion of energy reduction in agricultural production (Japan: MAFF)
*Implementation of plans to disseminate enhanced farm management policies, and acceleration of energy
reduction in institutional horticulture and agricultural machinery in response to the steep price increases in
crude oil prices
*Institutional horticulture and agricultural machinery: set 2005 as a standard for emissions and reduce
annual emissions by approximately 174,000 CO,t by 2010
-Development and dissemination of energy efficient agricultural machinery
-Examples of energy efficiency experiments in order to remove oil from agricultural production
Use of wood pellets and hybrid heaters for institutional horticulture heating needs in Miyazaki Prefecture
Coating green houses at the Okayama Prefecture Agricultural Center with resin sheets to improve heat
retention
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Mt-CO2
o N A O ©

50000 1
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Year
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Amount of CO2 emission in agriculture and forestry Year
industry production field

*not including emissions from rice fields, domestic animals, and soil

Amount of CO2 reduction expected
with measure promotion
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Action 4. Sustainable Building Materials

| Future Objectives

Life Surrounded by Trees
In addition to low-nise residences, the populanty of wooden residence has spread widely to mediom-nise residences as
well Building construction using lumber with high strength and fire resistance (such as large-section lanunated hunber)
has become popular even for schools, hospitals, other public buildings, low-rise large-scale stores and factones, with the
percentage of wooden buildings exceeding /0%. Also, the use of wood for furmture and fiftings has greatly increased,
and wood 15 used for vanous applications including civil engineenng. architectural foundations, guardrails and sound-
proof walls.

Revival of Forestry Business
Due to the introduction of service road networks and usage of advanced machineries_ labor productivity of forestry has
mcreased by 5 times the 2000 average level. Also, due to the establishment of effective application technology for wood
bromass, over 9 000,000 BDT (Bone Dryv Tonne) of remaming materials in the forest are used anmually. Log production
volume has expanded to 30,000.000m3. and timber self sufficiency has surpassed 65% to allow for mncreasing
exportation of wood overseas (in 2006, the domestic log production volume was 17,480,000 m?, with the timber self
sufficiency of 20.3%. according to “2006 Chart of Lumber Demand and Supply™ by the Forestry Agency). However.
clear cuthing 1s limited to old growth forests with dechning growth rate. Together with proper reforestation done using
low-cost afforestation technologies, sustamnable forestry business 15 established.
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Action 4. Sustainable Building Materials

Tl Implementation Barriers and Strategic Steps

Competitiveness Recovery Period
In order to achieve maxinmm utilization of usable domestic lumber, existing standards and restrictions regarding
wood products will be reviewed For current forestry, from the profit perspective, the incentives for forest owners are
extremely insufficient fo implement thinning and clear cutting. One of the factors is that the umt of forestry business
15 too small to achieve efficient management of forests. Accordingly, low-cost Iog production will be realized through
mntensification of forest management (collaborative business implementation) and subsidies to promote mechanization
of log production. At the same fime, political measures will be taken fo achieve expansion of forestry management units
by promoting small-scale forest owners to either sell or commuission their forests for a long term to forest enfities (such
as forest associations) which can properly manage their forests. Furthermore, the remaiming materials in the forest are
currently not fully utilized at all becanse of their high supply costs, high moisture confent and wrregular shapes. In order
to increase their utilization, the government will implement supportive measures for the development and introduction
of necessary equipments for collection of the remaining matenals as well as for the transportation of the matenials.

Utilization Expansion Period
Unlization of wood will be promoted by thorough procurement of natural resources for constmction of public
infrastructures. In addition. for the use of wood and their material cycles. property tax reduction measures and
environmental taxes will be introduced to promote wood utilization firther. On the other hand. for prevention of profit-
centered unregulated logging due to the increase i demand for wood, forestry gwidelines will be created, by which
third-party organizations are designated to certify business enfities that implement sustainable forest management
and pro-environmental logging Sinmltanecusly. systems will be constructed so that certified results can be mutually
confimied with major trading partners of lumber, suppressing illegal logging and other activities overseas. Furthermore,
development of new machineries will be necessary due to the increase in tree age and size, and consequently, 1t will be
necessary to construct large-scale service road networks on which large trucks can drive.

Utilization Establishment Period

Various kinds of ufilization have been established for Japanese cedar wood. and the percentages of wood utilization

for buildings and furmiture approach 70%. Together with this, the competitiveness of eco-conscious wood products

reach a global level From then on. support will be given to the forestry industry so that new channels for sale of

national lumber can be cultivated abroad. By this time, demand for biomass resources will outgrow supply of remaining

MIZU 1. terials from the forests, thus 1t will be necessary to commence production of biomass resources with short harvest AR
wtervals.




Action 4. Sustainable Building Materials

Competitiveness
Recovery Utilization Expansion Period Utilization Establishment Period
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Action 4: Examples of related actions/options

FSC (Forest Stewardship Council)

*An independent organization established for the promotion of maintenance of the world’s forests in
an environmentally-appropriate way, and in a way that advances societal benefit and ensures long-
term economic feasibility

*Through certification of the below-mentioned points, the FSC intends to integrate all those involved
in the forests, from forest managers to the consumers of wood products, and help to protect the
world’s forests in the process

- Are forests being maintained appropriately? assessment and certification (Forest Management; FM
certification)

—79 countries are certified, in 9337 locations, for a total of 103,456,399ha

*Lumber and wood products from certified forests will be marked with a logo, ensuring that they come
from certified forests (certification of production, processing, and shipment (Chain of Custody; CoC
certification))

—8678 instances confirmed worldwide

FM Certification F_._,‘L},,hJ ,
el o Sps A
FSC =

2.,

Logo/
licensing

Coc C tificatio&

=

Example of using logo marks
(pamphlets, etc.)
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Action 5: Environmentally Enlightened Business & Industry

. Future Objectives

Minimum 40% Efficiency Improvement
Through continual efforts of enterprises and social systems supporting them. the energy consumption per actual

production volume in each mdustry has dechined by a nunimmum of 40% in companson to 2000 (equivalent to an annual
reduction rate of 1% in each section).

Demand Pull by “*Low-Carbon™ Value Permeation
Consumers have come to prefer low-carbon products and services, and accordingly. companies are increasing their
development investment in low-carbomization of their mamufacturing technologies and services. In addihon, since
monetary mvestment on companies achvely implementing low-carbonization 15 on the increase, low-carbonization of
company activities has become an important element from the viewpomt of corporate compefitiveness. Consequently. a
mumber of revolutionary technologies have been put into practice. such as wron-making technologies that use hydrogen
as the reducing agent.

MIZLHO HTIF BRI
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Action 5: Environmentally Enlightened Business & Industry

Tl Implementation Barriers and Strategic Steps

Svsiemn Establishment Period
In order to objectively apprehend companies’ efforts toward low-carbon targets. a system for publicizing the COn
emissions of each company and office in a unified (standardized) format will be established. Moreover. another svstem
for publicizing these companies’ efforts toward a sustainable societv will be in place. To provide the companies with
a third party certification for their emissions and efforts. a system for authorized CO: accounting will be introduced.
On the other hand, the policy for implementing eco-conscious “socially-responsible investment behavior™ will be
clearly addressed to financial instititions. Those achieving a certain rate of loan assets for low-carbon businesses
will be ammounced, thereby providing support for low-carbon businesses. Moreover, a system to concenirate money
on companies with low-carbon management will be constructed by introducing preferential measures, such as tax
reductions, for low-carbon investments and financial products.

Iniroduction Period
Based on the CO: emdssion data of companies from “disclosure” schemes, systems for supporting companies that
conduct low-carbon management will be introduced. To be specific. a carbon tax will be imposed on the enussion of
COn2 caused by company activities. On the other hand. incentives (large scale tax reduction measures and technological
development support for attaining COz reduction targets) will be given to companies which have achieved the COn
reduction targefs regarding which they had made an agreement with the povernment CO2 reduction targeis are
evaluated by third-party organizations. and the incentives inchiding fax reduction measures and technology development
subsidies will be differentiated depending on the degree of achievement. Also, in parallel with the wmtroduction of
environmental taxes. a system for emissions trading will be infroduced so as to create a systems framework that can
minimize the companies” COn reduction cost and the nisk of not achieving their targets. Regarding the rate of the carbon
tax, although it will be gradually increased, the long-term changes in the tax rate will be made public so that companies
can make long-term management plans and techneology development investment plans while taking future tax rates info
account Furthermore, for companies with particularly advanced activities. large scale public acknowledgement such
as “Low-Carbon Organization of the Year”™ will be given Through these measures, companies will be encouraged to
convert to low-carbon production technologies and services.

Ensuring Competitiveness
Repgarding some industries easily exposed to international competition, the iniroduction of carbon tax and such

measures could lower their international competitiveness. Also_ the burdens placed on manufacturing companies could

lead to an exodus of mamnufacturing industry to overseas. Accordingly. through international negofiation. government ——
will work with each country in the world to adopt an international framework (sectoral approach border tax, etc) in b B SR
order to prevent significant disadvantages to some mdustries. Although fiexible tax measures will be adopted until a

sufficient scheme is constmucted, these special tax measures will be repealed by 2020.
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Action 5: Environmentally Enlightened Business & Industry

ystem
Establis
Period

hment Introduction Period

Ensuring Competitiveness

Barriers

W Amount of consumption per actual
production : -40% (from FY2000 level)

Difficult to compare
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low-carbon society
among companies

i

Insufficient
mcentives for
implementation of
low-carbon
management

1

Possible loss of
international
competitiveness
due to carbon tax
in some industries

| |
Establishment of CO2 emission information disclosure system
for each company and office
| — _
Deévelopment of authorized CO2 accounting syster
—
Tax reduction for investments in low-carbon business and
financial products,

Introduction of carbon tax based on emission reduction
target and emissions trading system

Introduction/diffusion of public announcement system
| (Low-Carbon Organization of the Year)
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Minimum 40%
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Active utilization of environmental information
disclosed_ by companies in product selection. Support

companies implementing low-carbon business
(investment/product selection).

Contribution of companies

Perform thorough energy savings/COz reduction in
company activities. Procure energy and material that
are as low-carbon emission as possible.
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Action 5: Examples of related actions/options

CDP (The Carbon Disclosure Project)

-An NPO that promotes an enduring relationship between shareholders and corporations by
working to provide a response to the effects of climate change on companies’ worth and
activities

- Publication and maintenance of a database of information pertaining to operational risk and
opportunities for operations resulting from climate change and greenhouse gas emissions
2007 survey of 2400 major global corporations

- The various data collected will be put to work in fields ranging from policy making to
consulting, corporate accounting, and market surveys

-Investments into CDP-participating organizations amount to 41 trillion dollars

CDP Data consolidation and publication Use in various fields
of results . .
. — ” ! (policy, finance, etc.)

Disseminﬁe stt ch’entafprise;
collegtion

i —
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Action 6: Swift and Smooth Logistics

Future Objectives

lorough Removal of Waste by SCM

The 1dea and practice of “supply chamn management™ are widely accepted fo optimize the overall business processes.
where the flow of commodities from source of supply to final demand (consumption) including procurement of
materials and parts, inbound lomstics. production. outbound logistics and sales 1s captured as a “supply chain™ In SCM,
information 1s shared and managed jointly among companies participating in supply chains using advanced information
communication technology. Through this. supply and demand are synchronized to promofe reduction of inventory
of goods and goods-in-process and swift flow of matenals. As a result, production of unnecessary items are linuted,
thereby making mndustries more efficient.

Enhancement of Infrastructure for Railroad and Marine Logistics and Realization of Seamless Logistics Networks
Large-scale cargo logistic networks by ships and railroad between major centers are fully developed. and systems
and infrastructures are constructed to enable smooth cargo transfer between different fransportation modes at major
unloading sites. As a result, long-distance logistics networks with low-carbon enussions and high efficiency are in place.

Local Logistics by High-efficiency Vehicles
Local logistics are based on motonized and hybrid cargo vehicles. Within central areas of urban cities, trolleys are also
actively emploved for collection and distnibution of goods.

MIZUHO HTIEBRMLH
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Action 6: Swift and Smooth Logistics

Ref:

Mi

Implementation Barriers and Strategic Steps

SCM Promotion Period
For realization of overall optimization of business process following the introduction of SCM. it 15 necessary for all
related companies to share necessary information However. in some cases, due the cost of system mnfroduction and
resistance against the presentation of internal company nformation to other compames, only a limifed number of
companies participate to result in msufficient optinmzation Therefore, cases of SCM will be evaluated in an investment-
versus-result format, and supenior cases will be announced. At the same time, the introduction of systems for shanng
SCM on a network will be supported to decentralize and lower the investment expenses i order to enable participation
of small- and medmm-sized businesses. Furthermore, by implementing strategic approaches for rending the Japan-borne
infra-and infer-business standards of electronic mnformation into international standards, system cost will be reduced,
further promoting their diffusion.

Infrastructure Preparation Period
Vanous systems will be introduced to remove bamers among nmltiple transporfafion means, such as development and
unification of new railroad containers with identical dimensions as the internafional standard (ship containers). At the
same time, public subsidies will be given for construction of necessary infrastructures such as expansion of freight
railways and ternunals, purchasing of carrier trucks and expansion of container vard for empiy containers at ports. Also,
various tax reductions will be performed on railroad and shipping real estate tax among others. These measures will
encourage infrastructhure construction of arterial networks for cargos.

Low-Carbon Logistics Realization Period
By broadening the scope of target for Top-Runner Law to include not only all automobile vehicles but also other
transportation modes, the efficiency of all logistics transport modes will be contimmously improved. Moreover, 1n order
to enhance the competitiveness of low-carbon logistic modes. imposed taxation will be proportionate to the percentage
of carbon content of the transportation energy used. As well by supporting diffusion of a real-time browsing system
for vacancy conditions, COn enussions, cost, lead-time, etc.. of each available logistics mode, and by promoting
___ widespread use of labeling systems such as Eco Rail Mark. “visualization™ of greenhouse gas emissions caused by
cargo transport will be advanced further. thereby providing cargo owners with an environment in which they r:aneasﬂjf
¥ gbtain information for selecting an appropriate logistics lII:l]dES and companies.




Action 6: Swift and Smooth Logistics
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Action 6: Examples of related actions/options

Collaboration between apparel companies and department stores (SCM of

differing industries) (Japan)

A system in which both industries work together to share information about demand, production, and sales
estimations to increase mutual profitability by reducing “blemished stock” from returns and “missed sales
opportunities” from shortages

*The negative cycle of the current system (refer to figure below, left)

—a positive cycle from collaboration (figure below, right)

*With the current system, department stores lose an estimated 26% of clothing sales (approx. 880 billion

yen in 2002) due to “missed opportunity”

—this is estimated to be reduced by 62% (approx. 550 billion yen) after reform of the system

-Department stores share data and collaborate with the apparel industry to perform market analysis
—>develop products suitable for their markets

wes of both parties decrease Sales of both parties increase A

Production of a small Loss of sales Produce as ordered [« Figiie th? LT B
amount opportunities saﬂes
A
Strengthening
Apparel Loss of mutualtrust ‘ Apparel of mutualére€t
Y A
Returning goods comes |_ Order more than Observance of Reduction in loss of
into usage necessity eEIVELE IS Elile | sales opportunities
delivery date
Dealings of the past k / Collaboration dealings
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Action 7:Pedestrian Friendly City Design

Future Objectives

Public Transport Linking Central Urban Areas
Facilities with high frequency of usage are located within central urban areas, while others with low frequency of usage
are located somewhat away from those areas. assunng convement city structures in each region. In addition. the central
areas of all regions are connected with each other by public transportation networks, allowing for convenient use of
public transportation.

Safe Walking Areas
Areas open to pedestrians and cyclists throughout the day are established m many sections of cities and suburbs. Since
through traffic of cars and trucks are prolubited within these areas, persons in wheelchair and “senior car” (electric
assistant scooter) can safely and comfortably travel

Lightweight Electric Passenger Vehicles
Automobile vehicles are primarily driven in areas with relativelv low-density land use, being used in combination with
public transportation, park-and-ride, shared-taxi. carsharing and other approaches. Moreover. the standard types of
vehicles are motor drven cars with battenies or fuel cells. The energy storage devices (secondary batteries. hydrogen
storage devices) for these elecinic velucles are lughly advanced. This, together with the hightening of car bodies realized
by the development of high-tensile steel, has greatly improved the operational energy efficiency of these cars. Many of
the battery-car users perform quick charging at home, but there are some users who frequently use an exchange service
for pre-charged car batteries for convenience.
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Action 7:Pedestrian Friendly City Design

Implementation Barriers and Strategic Steps

Planning Period
In order to make citizens understand the public nature of land and fo carry out city planning that 1s based on a medinm
fo long term perspective, in cooperation with the citizens. the government needs to establish a plan for land use and
transportation with a clear statement about the shift towards concentrated land use appropriate for a low-carbon
society and dechining population. In addition through establishing it as the master plan for citv planning and as a
comprehensive plan, improvements on land use and fransportation infrastrocture, that reflect low-carbon perspective,
will be made Moreover. i order to promote the widespread use of motor driven cars, researches will be performed
to develop energy storage devices (lugh-efficiency secondary batteries. hiydrogen storage devices, etc.) and lighter car
bodies as well as to improve the efficiency of public transportation

City Structure Reform Period
Special tax reduction measures will be mtroduced to central urban areas to induce effective land use and to accunmlate
facilities with high frequency of usage in areas within close proximity of public transportation. In addition. by adopting
the vertical separation method that separates construction and maintenance of frastructure from 1ts operation, financial
support will be distnbuted to many regional cities to promote introduction of commercial Light Rail Transit (LRT) and
so forth. Moreover, for transportation by car, mcentives for low-carbonization will be given to car owners m vanous
aspects including the mtroduction of the green tax system that promotes selection of vehicles with low environmental
load throughout their hfecycle, as well as the establishment of pnonty lanes and parking spaces for these cars. For
widely popular motor driven cars, strategies will be formed to ensure the supply of necessary amount of rare metals for
secondary batteries, fiel cells and motors, while sinultaneously conducting researches for alternative materials.

Permeantion Period
In some areas. the possibility for realizing a low-carbon commmmity will become clear, and its chamm wall attract people
o move into the areas when they need to rebuild thewr houses. thereby forming concentrated residential areas. Regarding
means of personal transportation, reduction in size and weight of the devices will improve firther. expanding the market
shares of such intra-urban transportation means as electric cars. electric wheelchairs. electric assisted bicycles and

1-REATL.
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Action 7:Pedestrian Friendly City Design

> City Structure . .
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Action 7: Examples of related actions/options

Compact City (The City of Freiburg :Germany)

- Concentration of urban functions

- Establishment of pedestrian-only routes, implementation of transit malls

-Regulations on personal vehicle use (restrictions on entering the city center, promotion of
park-and-ride)

- Promotion of bicycle use (establish and enrich bicycle-only routes and parking)

- Enrichment of public transportation (bus, LRT, train, etc.) and improve usability (efficient
arrangement of stations and bus stops, offering commuter pass ticket discounts, etc.)

—>Between 1982 and 1999

- The contribution of cycling to the city’s volume of traffic increased from 15 to 28 percent

- Public transportation increased from 11 to 18 percent

- Distances driven by motor vehicles decreased from 38 to 30 percent.

- Freiburg has the lowest motor vehicle density in Germany today, with 423 motor vehicles
per 1,000 people. c.f. London (UK) Portland (USA) Toyama (Japan)
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Action 8:Low-Carbon Electricity

| Future Objectives

Low Loss and Low Environmental Impaci

In both coal-fired and natural gas power generations, combined cycles of ultra-supercritical turbines have become
standard, achieving efficiency of over 55% 1n all power plants. There are also large-scale, advanced power plants that
have achieved more than 60% efficiency. In addition carbon capture and storage (CCS) equipments are installed to
prevent as much COn discharge into the outside air as possible. As such, the efficient systems for converting primary
energy into secondary energy have become widely diffused.

Grid network for Enhanced Utilization of Renewable Energy
Together with large-scale solar power generators and wind power generators, output power leveling equipments such as
batteries and hydrogen generators are installed to control their influences on the power system to a certain degree.

Appropriate Utilization of Nuclear Energy
Nuclear power plants are established based on agreements made between the government, electric companies and the
citizens while taking into account the likely changes in the demand for and supply of electncity as well as development
of other power-generahing technologies. With mandatory requirement for total disclosure of safety-related information,
appropriate waste management 15 carmed ouf. Taking into account the perspective for the prevention of intemational
nuclear proliferation. mamtenance and operation are performed at the appropriate levels.

Energy Transport Network without Loss
For the central fransnussion grid within a junsdiction area, ultra-high voltage transmmssion grid capable of transomtting 1
million volts 15 laid out. For transmmssion lines among electnic power companies and between muclear power generation
facilittes and places of high demand, extra-high voltage direct-current transmission 15 emploved to reduce as much
transmussion loss as possible.
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Action 8:Low-Carbon Electricity

Ref:

Implementation Barriers and Strategic Steps

Shared Future Vision Perioed
Through partnerships among the government. electric companies and consumers, a system for having discussion on
and sharing perspectives about the appropriate power supply over a medimm-to-long term will be constructed. Based
on these discussions, industries. academuc sector. the government and the civilian sector will. in a collaboration with
each other, promote the development of various technologies (ultra-supercrifical turbines. ultra-ligh voltage electricity
supply technology, CCS with low loss, technologies for management of electricity quality and so forth) that are
essenfial for realizing the future objectives. Stmultaneously. supply of low-carbon electricity will be prescribed by some
political measures such as guudehnes and mcenfives to actors other than the pre-exasting electric compamnies for enfry
and cooperation. Regarding nuclear power generation, the operation and maintenance practice in cooperation with
safety-assurance organizations and under the watch of appropnate information disclosure system will be strengthened.
Moreover, efforts will be made fo achieve proper awareness of nuclear power peneration among the general public
through communication with non-specialists. Furthermore, concerning the burden share of maintenance fees for
quality electricity caused by introduction of renewable energy. the fee charging system for electricity will be reviewed
thoroughly so as to pass on the maintenance fees to consumers while mimimizing its mfluence on those with low
Come.

Low-Carbon Power Needs Expansion Meriod
To enable ndividuals to directly select an electric comypany, revisions will be made in the regulatory regime. At the
same time, taxation systems related to electricity will be modified to become pro-environment. Through this, needs
for low-carbon electricity among consumers will increase, resulting in added values of low-carbon power plants and
transmission loss reduction Technological developments will take place to realize practical applications of the CCS
technology. ultra-high efficiency power generating fechnology and ultra-high voltage transmission technology roughly
during this period. Based on long term guidelines. at the tiomng of upgrading infrastructure equipments of the power
systems, electric companies will make progress on conversion to transmission lines with low loss, introduction of
long distance direct current power lines as well as on capacify expansion of the transmission systems, thereby creating
electricity distribution networks that are with low energy loss and can readily accept renewable energies.
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Action 8:Low-Carbon Electricity
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Action 8: Examples of related actions/options

Project to prove CCS Technology with coal heating power (IHI, electrical
power resources development (JPOWER), Mitsui & Co., LTD.)

*The first project in the world to run an experiment to prove an integrated CCS technology (CO2
separation, recovery, transport, and storage) system by introducing oxygen-burning technology at a
coal-burning electrical power plant (260 million AUS dollars (approx. 20 billion yen) estimated cost)

- Construction at the Callide Power Station A (generating capacity 30MW), 450 kilometers from
Brisbane in Queensland, Australia, will be the site of renovation beginning in the first half of 2008

- The oxygen burning technology-enabled zero-emissions electricity production proving experiment is
scheduled to begin at the end of 2010

-CO, will be collected deep in the earth west of the plant

-Because concentrated oxygen, from which the nitrogen has been removed, is used to burn the coal,
it is simple to separate and collect CO2 from emitted gases

*Applicable at existing large-scale coal-burning power plants, the project aims to reduce CO2
emissions by more than 90%

CO,:16%
Image of N,:79% 0,:21%  + - N,:79% | @
oxygen Coal \ NO.-SO
. :59
combustion 0,:5% XX
technology
N,:79% 0,:21%
1 B Isolati
R e N solation
| N,:Removal | ) 0,:95% +
N,:5% Coal
Ref: http://www.jpower.co.jp/news_release/news080331-1.html
http://www.mitsui.co.jp/release/2008/ __icsFiles/afieldfile/2008/04/02/ja_080331_01.pdf
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Action 8: Examples of related actions/options

Power industry initiatives aiming toward the realization of a low-carbon
society (Japan: FEPC)

*Aim to reduce CO, emissions per unit activity of source to an average of 20% the 1990 values (0.34kg-
CO2/kWh) between 2008 and 2012

Expand nuclear power installation and usage, a non-CO,-producing energy source

Expand comparatively low-CO, emitting LNG-burning electrical power generation

-Develop and disseminate renewable energy sources such as hydro, geothermal, solar, wind, and
biomass

*Introduce LNG combined-cycle technology and high-efficiency coal combustion methods to improve the
efficiency of electrical generation via combustion

Improve the efficiency of electrical transmission and decrease losses
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Action 9:Local Renewable Resources for Local Demand

| Future Objectives

Life Supported by the Sun
Low cost photovoltaic systems are installed in all residences and buldings. Since they are designed not to spoil the
aesthetic aspect, it 15 possible to install them on various parts of buildings mcluding the roof, walls and windows. In
many cases, photovoltaic are mstalled in not only residences and buildmmgs but also in fallow lands for the purpose of
selling the generated power.

Regional Symbol Wind Power
On land. mnstallation of large scale windmills have become common practice at locations with favorable wind conditions
including the coastlines. plateaus, arable lands, and grazing lands. Having been imtroduced with serious consideration
for the eco-system, in some regions they have become regional symbols. On the oceans, large scale ocean wind farms
compnsing relatively large windmills are in place, converting the generated energy into a storable and transportable
form such as hydrogen which then 1s collected regularly.

Local Production and Consumption of Renewable Energy
Solar power generators and wind power generators are equipped with energy storage devices, enabling stable electricity
supply. A part of generated electricity is used for the hydrogen production. which m furn is supplied to fuel cells in
residences and offices and even to fuel cell vehicles. Also. bevond mdividual energy storage systems, some regions have
their own electricity supply systems that adjust demand and supply of electricity within the regions by joint utihization
of solar, wind, biomass. hvdrogen, geothermal power generations as well as small and medium scale hydropower As a
result, the volume of power generation from renewable energy has reached approxmmately 15%-20% of total electnicity
demand.

M_IZU-IO HTIFIERAETH
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Action 9:Local Renewable Resources for Local Demand

Implementation Barriers and Strategic Steps

Cost Reduction Period
For the diffusion of renewable energy including solar power generation and wind power generation, various kinds
of technology development programs will be remnforced m order to address the greatest immediate challenge of cost
reduction. Also, for cost reduction to realize, scale merits of mass diffusion is also effective. To support this end,
electric compames purchasing price for generated electricity (or excess electricity) from renewable source will be
mcreased. Installation will be supported further by ensuring the purchasing price at the fume of installation for a fixed
pentod (e.g . 15-25 years). Even though the purchasing price will be reduced annually due to reduction of vanous
system costs, reductions will be performed following a clear announcement of long-term changes in the purchasing
price so that renewable energy generation compames can make safe capifal investment On the other hand, the large
scale wntroduction of renewable energy may possibly cause influence on voltage and frequency of power systems.
Thus, technology development for stonng energy will be promoted to support the establishment of electricity storage
technology and hydrogen production technology that are low in cost, small in size and high in quality. Furthermore,
certain amount of subsidies will be given fo electric compames when they enhance electric lines and make other capital
mvestments to improve quality of power systems. At the same time. publicity activities will be performed to promote
public understanding of passing on the additional mainfenance costs of high quality electricity to consumers through
electricity charges.

A\utonomous and grid-independent Syvstem Diffusion Period
For new installation of solar power generators and wind power generators, while making it mandatory to install them
in combination with energy storage systems, subsidies will be given for installation of the energy storage systems. By
doing so, diffusion of autonomous and grid-independent system for renewable energy generation will be promoted
while nunimizing its influence on existent power systems.

MIZWHO HTFIFIERIETH
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Action 9:Local Renewable Resources for Local Demand
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Action 9: Examples of related actions/options

Samsg’s Renewable Energy (Denmark)

-Under the “Denmark Natural Energy Island” national plan, the country aims to run on
100% natural energy within 10 years of 1998

- Electrical power already comes from 100% natural sources

- The country has 11, 1MW windmills operating on land, and 10, 2.3MW units operating
in the ocean (all owned by citizens of Denmark). The sea-based units produce enough
power to sell some to the mainland, the proceeds from which a portion is invested into
energy development in Denmark.

-Many organizations are involved in the project, and the participation of stakeholders is
seen as very important. Workshops and other education-promotion activities, as well as
consultations, are plentiful.

- Heating comes from woodchip burning and solar-thermal collection plants, as well as
plants that use straw. As of now, 200 locations have installed solar thermal heating
systems.

c.f. Feed-in Tariff(Germany)

HTIFERETH
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Action 10:Next Generation Fuels

| Future Objectives : Hydrogen

Dominance of Low-Carbon Hydrogen
In addition to by-product hydrogen generated by industrial processes, hydrogen 15 produced at reformung plants with
CCS and by electrolysis at ocean wind farms. The production methods that do not cause preenhouse gas enmssions have
become dominant In addition. the hiydrogen produced 1s transported mainly through pipelines to be used for logistics,
power supply adpstment and fuel for fuel cells.

Implementation Barriers and Strategic Steps : Hydrogen

Planning and Verification Period
With fiture hydrogen demand in mind, plans will be made for hydrogen supply and production center allocations, talang
mto account the regions with high demand so that the necessary infrastructures can be numimmzed. First, some areas
i which the use of hydrogen is relatively easier will be chosen; they need to have pre-existing hvdrogen production
facilities, such as by-product hvdrogen source from some existing plants. Within these limited areas. necessary
mfrastructures for hvdrogen transportation and storage will be constructed. and supply of hyvdrogen will be commenced.
As one of the supply destinations, fuel cell buses will be 1 operation around these regions. Simmiltaneously, hydrogen
utilization technologies will be improved further to achueve lower cost and lugher efficiency. Furthermore, based on the
hydrogen supply plan. support will be given to the development of technologies that are necessary from a long-term
perspective, including hydrogen production from renewable energy, hvdrogen storage and transportation technologies.

Expanded Introduction Period
At the same time as expanding the hydrogen-supply areas based on the hydrogen production center allocation plan,
support will be given to encourage the connectivity among these areas. For example, public funding will be provided
for preparation of infrastructures for arterial hydrogen transport pipelines between a hvdrogen production center and
— large consumption areas. On the other hand. low-carbon hydrogen production will be made domunant by mtroducing ——
M financial incentives such as preferential tax measures according to the emission nnits of hydrogen produced. FOER
Ref: 60



Action 10:Next Generation Fuels
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Action 10:Next Generation Fuels

Ref:

| Future Objectives : Biofuel

Stable Supply of Bioluels
Biomass production and utilization plans suitable for each region are created, and food. lumber, animal feed and so
forth are produced according to the plans. At the same time, the waste-type biomass generated within each region 1s
also utilized to the full extent. Although shortfall wathin Japan 1s covered by importation from overseas, an international
agreement on the management of biomass resources 15 concluded to ensure pro-environmental production method
and low environmental load. In cases where liquid fuels are desired, as in fuels for logistics, liquid fuels derived from
biomass are used on a priority basis. Moreover, the market share of bicenergy for heat and electricity is on the increase.

Implementation Barriers and Strategic Steps : Biofuel

Utilization Expansion, Cost Reduction Period
Although expansion of biomass utilization 15 sought in many regions, the high costs of collecting and transporting
the matenials and energy conversion make it difficult To add to that, the existing restnictions lunder the utilization of
low quality bioenergy and energy production by muxed processing of biomass. Along with lowenng of the costs and
relaxing of the regulations, it 15 necessary fo assure that energy 1s supplied 1n a sustamnable way by the use of Life Cycle
Assessment (LCA) methods and so forth.

Expanded Introduction Period
The synergy between a region’s agncultural and forestry plan and energy demand/supply plan will be strengthened.
Through zoning with consideration for land application the self-sufficiency for food. lumber and energy of the remion
will be increased. thereby infroducing an additional value of local sustamability fo the products. Development and cost
reduction of biomass-conversion technologies should be performed on a perspective that includes biomass utilization in
not only Japan but entire Asia. Although shortfall within Japan 1s covered by importation from overseas, support will be
given for construction of an international framework fo properly evaluate the environmental load dunng the production

M processes.
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Action 10:Next Generation Fuels
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Action 10: Examples of related actions/options

JHFC (hydrogen fuel cell project) (Japan: METI)

* A project organized from the “fuel cell vehicle research” and “hydrogen infrastructure research”
projects, subsidized by the Japanese Ministry of Economy, Trade, and Industry

*Goal: to gather and communalize data on energy efficiency, safety, environmental characteristics,
fuel cell vehicle (FCV) performance under current usage legislation, and hydrogen extraction
techniques from various precursors; and to determine paths to full-blown production and
dissemination
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Action 10: Examples of related actions/options

Biomass cellulose disassembly (Japan: RITE)

*Because current methods of converting biomass into fuel rely on the sugars and starches of
precursors such as corn and sugarcane, production competes with food security

—>Because demand is so great, we must develop technology that utilizes the non-edible cellulosic
portions of biomass

-Research into cellulose disassembly from comparatively low-lignin-content “soft biomass”
(switchgrass and other crops, stems and leaves from corn and rice and other agricultural plant
waste, etc.)

-Research and development of technology that effectively utilizes microbes and enzymes to
saccharify cellulosic biomass; research into technology for fuel production

Example: Honda's collaborative research into bioethanol conversion technology (in April 2007, Honda
built a pilot plant in their research facility and the practice run of a Flexible Fuel Vehicle used
bioethanol to drive is planned.

Saccharification : Alcohol fermentation

Enzyme reaction
Microorganism reaction

MIZWHO Ref: http://www.rite.or.jp/Japanese/labo/biseibutsu/01/01_top.html HTFIFERMETH
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Actionll:Labeling to Encourage Smart and Rational Choices

Future Objectives

Visualization of Energy-saving Efficiency
For residences and offices. digital meters (smart meters) for electnicity and gas usage are infroduced widely, enabling
accurate and real-time calculation of energy consumpfion and CO2 emissions for usage of each device. In addition,
all newly-built houses and offices come with LCS nawvigation system. Besides performing automatic control of air-
condittomng and lighting equipments. this system displays obtained information in a user-fnendly way, providing
advices for enhanced energy savings and COn reduction in accordance with the activity pattern and lifestyle of each
consumer. Many of these systems are provided m combination with vanous services including functions for assunng
secunty and comfort of the elderly and monttoring functions for secunty at homes and offices.

Visualization of Environmental Information of Products
At the time of purchasing a product. consumers can refrieve easyv-fo-read mformation regarding each product’s emironmental
efficiency (such as lifecycle environmental load) and various ments of selecting the product by scanmng ifs tag using
a mobile temunal Moreover, for electnc appliances, their operational conditions are sent to thewr manufacturers via a
network so that the owners can recerve appropniate directions {advices for repairs. upgrading, disposal methods. etc.)
from the mamifacturers.

MIZLHO HFIF BB
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Actionll:Labeling to Encourage Smart and Rational Choices

Implementation Barriers and Strategic Sieps

Foundation Preparation Period
In order to achieve widespread installation of smart meters that form the foundafion for the L.CS navigation system a
clear diffusion target (such as installation to all residences and offices within 5 vears. etc.) will be established, followed
by publicity campaigns to consumers and financial support for ntroduction costs to electricity compamies. On the other
hand, 1n collaboration with retailers inchuding convenience stores, supermarkets, co-ops and electronic stores. displaying
of hifecycle environmental load information {carbon labeling)} wall be done on those products for which information can
be easily obtained (such as products designed by the retailers). At the same time, mamifacturers willing to participate
in these systems will be recruited widely to sieadily increase the range of products for displaying environmental
information. thereby progressing the accumulation of necessary data and know-how for labeling. For the system
planning, standards for the calculation method for envirenmental load and the details of labeling display will be
created. Furthermore, a carbon labeling certification svstem operated by a third party will be i place to ensure that the
consnmers can compare environmental loads of multiple products with umified indices.

System Iniroduction and Integration Period
For development of the L.CS navigation system that integrates and displavs various information it is crucial to
thoroughly comprehend the needs of the users from the developmental stage. Thus. potenfial system users will be
selected for hearing sessions to grasp their needs. Based on these needs. discussion sessions for a number of developers,
experts and users will be held. Based on the specifications deternuned in these sessions. system developers will be
recruited openly. While giving mcentives for developing the system to the system developers by grasping the needs
of users and ensuring a certain level of demand. efforts will be made to pursue the realization of system designs
with desired functions, price. and enfertainment features. Furthermore, for home electronics and office equipments,
mamufacturers will be obligated to equip their products with an information communication finction to transmit
environmental information, and the nmfication of svstems will be promoted so that mformation of all equipments will
be available on the LCS navigation system

Incentive Introduction Period
Through utilization of the carbon labeling system and LCS navigation system. the government and companies
~ will introduce incentive systems for reduction of environmental load of individuals and businesses. The resulting
MIZL ephancement in environmental awareness among individuals and businesses will then permeate low-carbon lifestyles R
Ref: and business-styles.




Actionll:Labeling to Encourage Smart and Rational Choices
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Action 11: Examples of related actions/options

Systemization of Carbon Footprint (UK: BSI, Carbon Trust, Defra)

*Development of a technique by which companies can estimate the GHG impact of a their products,
including an extensive range of products and services applicable to the supply chain

- Three guidelines are currently under consideration which would revise the current British Standard
PAS2050 in an effort to create a carbon footprint program. These should be decided on by the end
of October.

- Apply to also to a global standard

c.f.International standardization of the “carbon footprint” under ISO

(COZ: OOg

from product
manufacturing

Ref; http:// .bsi-global.com/en/Standards-and-Publications/How-we-can-help-you/Professional-Standards-Service/PAS-20
ﬁ)‘nz&owww si-global.com/en/Standards-and-Publications/How-we-can-help-you/Professional-Standards-Service Sﬂﬁlﬁﬁﬁﬁﬁﬁ
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Action 11: Examples of related actions/options

Smart Meter (Center Point Energy : USA)

- Center Point Energy is a company providing electrical power to the capital of Texas, and gas to
neighboring states. Their combined gas and electric customers total 5 million (approx. 2 million electric, 3
million gas).

-Approx. 10,000 customers received Smart Meters for a pilot program (with permission from the
appropriate regulatory agency)

-Development of the program includes developing the below in a customer portal (a website providing
information and services to customers)

-Meter maintenance (for the power company): Connection/cessation of power, remote meter reading,
control of in-home appliances (cutting power in case of rationing)

- Checking amount of power used, comparing costs: Customers may review the past 12 months and
check power usage per week or per day, as well as comparing rates with other retailers.

-Usage analysis: Assessment of air conditioning costs (comparison with outside air; monthly comparisons
possible) automatic control of air conditioning temperature settings according to how much a customer

wants to pay

Optimization of
actric power use

Meter-re

Optimization of power supply
Peak control =%

ovements in saving  Reduction of CO, emissions Cost redtietion

MIZWHO  Ref: http://www.centerpointenergy.com/home HTFEREH
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Action 12:Low-Carbon Society Leader ship

Future Objectives

Nurturing of Specialists
With the number of researchers and specialists of global warmung who belong to a umversity, graduate school or
research institute reaching nearly ten thousand. understanding about countermeasure technologies agamnst global
warming have advanced. Moreover, “low-carbon advisors™ are professionally active in the society; they have extensive
knowledge about global warming and provide nmmuiltifaceted advices to reduce CO: emissions at home and in business
activities. The number of persons with this certification exceeds fifty thousand.

Sharing of Knowledge and Information
The basic knowledge of global warming and ifs vanous counfermeasures are dissemunated to persons of all generations
through environmental education at school, training sessions at compamies and so forth In addition all tvpes of media
mcluding TV broadcasting and newspapers always provide new information such as findings gained through the latest
researches. Other than that, by organizing various environmental events and online mformation exchanges regarding practice
of eco-life. information and kmowledge for estabhishing a low carbon lifestyle and business-style are bemng shared fo a greater
extent.

Permeation of Low-Carbon Lifestvle and Business-style

It has become natural for even the peneral public to have comrect science-based awareness about global wamung and to
practice a low-carbon lifestyle or business-style based on that knowledge Furthermore, an moreasing number of people are
making voluntary actions to realize a low-carbon society. actively participating in city planning and local administration of

MIZLHO HFIFIEBREH
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Action 12:Low-Carbon Society Leader ship

Implementation Barriers and Strategic Steps

FEducation Style Establishment Period
Educational matenals and curricula will be created to match the age of leamners. Moreover, to cause child-to-parent
and child-to-sibling spill-over effect of dissenunation of environmental awareness, educational programs that require
participation of parenfs and children will be developed. On the other hand, to improve the knowledge level among
teachers, a subject related to environmental problems will be added to the employment exanination for teachers, in
addition to organizing environmental traming sessions for teachers. To construct the certification system for low-carbon
society advisors, experts will be gathered for discussions. In cooperation with NGOs and companies, provision of
proper mformation fo the general public will be acheved through holding of environmental events and training sessions
as well as construction of websites for providing and exchanging information.

Environmental Education Permeation Period
In educational institutions from elementary, jumor-high to sentor-high schools, environmental education will become
a compulsory subject, implementing various educational programs. Along with the miroduction of certification system
for low-carbon society advisors, special courses for obtaimng the cerfification will be established in universities and
graduate schools. Furthermore, for companies, hiring of a ceriamn number of low-carbon society advisor certification
holders will be mandatory. and directions will be given to make all the employees attend sessions by low-carbon

adwvisors regularly.

Stable Education Effect Period
The need for countermeasures against environmental problems will permeate to the citizens, and when introducing
a new countermeasure, effective and appropniate education and publicity activities will be performed. Educational
materials will be continuously revised based on new findings. Furthermore, 1 order to assure contimuous mterest of
the citizens in environmental problems, opportumties will be provided for them to have discussions on environmental
education environmental admumstration and so forth

MIZWHO HFIFIBEHLH
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Action 12:Low-Carbon Society Leader ship

Cont'ﬂbuhnn of Schools, Compﬂmes and NGOs
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Action 12: Examples of related actions/options

Yale University's sustainable campus (USA)

*Yale has in place programs to reduce its environmental burden, consume local goods, and promote
lateral societal improvement in order to promote the sustainability of its campus.

- Establishment of special offices and promotion of a school-wide program

Implementation of programs unified with training the leaders of the future

-Goal of —10% of 1990 levels of CO2 emissions on campus

-Programs being carried out that relate to low carbon society: direct implementation of renewable
energy, use of carbon offsets, adjustment of waste disposal policies, examination with the town of
local traffic policies, and others

-Network with other universities implementing advanced programs

Enhancing

r@energy

—

Food security & f > ‘ : ;
sustainability £ ‘ '

Ay
Promote talents that
contribute to the

B4t improves sustainability of society

lity through

................... nsportation

...... “all; Pk : HTIF BB
a7 :



