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Energy Conservation Efforts of Japan after Qil Crises

O Japan improved the energy efficiency by 37% in last 30 years after the oil crises in the 1970s.
O Japanese primary energy consumption per GDP is the lowest in the world owing to various energy
conservation measures.
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Trends in Japan’s Final Energy Consumption and
Residential/Commercial-Sector’s Energy Consumption

residential sector.

O Residential/commercial-sector accounts for 30% or more of final energy consumption and has
grown remarkably compared to the industrial and transportation sectors.

O Energy saving measures for commercial buildings are urgently required, since the commercial
sector including office buildings consumes more than half of total energy consumption in the
residential/commercial sector. Moreover its growth has been more striking than that of the
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Energy Consumption in the Household Sector

O The energy consumption by household tends to greatly increase.

O The energy consumption by electric home appliances tends to increase. That of cooling
and heating is also likely to increase, accounting for approx. 30.

Transition of enerqgy consumption in the Energy consumption in the
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Overview of Japan’s energy efficiency policy
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Chronicle of Energy Conservation Law

» Japan has been leading the world in implementing energy conservation strategies against backdrop
of rising petroleum prices such as oil shocks and intensification of global competition.

<Changes undergone by energy conservation strategies: 60 years history of energy conservation in Japan>
<Summary>

1947  Establishment of heat management
Effective use of fuel in indusitry sector (large scalle manufacturing
aw

1951 Enforcement of Heat Management L
<Establishment of Heat Management Designated Factory, obligation to appoint

plants)

Heat Managers and to keep records>
Efffective use of electric power and fuel in industry sector
<Establishment of Evaluation Criteria and Electric Power Management

Designated Factory, as well as obligation to appoint Electric Power

First Oil Crisis

Establishment and enforcement
of Law Concerning Rational Use of Energy

(Energy Conservation Law)

1973

1979

Managers and to keep records>
>J

Second Oil Crisis

Amendment and enforcement
of Energy Conservation Law

Enhancement of strategies for industry sector
<Formulation of basic policies and obligation to submit periodical reports
. . . R
Expansion of scope to include industry sector (medfium size

manufactumng plants) and business operations sector.

<Type 1: Obligation to submit medium and long term plans>
<Establishment of Type 2 Designated Factory: Obligation to appoint
/

COPS3 (Kyoto Protocol)
Amendment of Energy Conservation La
(enforcement following April)
Amendment of Energy Conservation Law
(enforcement following April)

managers and to keep records>

1998

Enhancement of strategies for business operations sector
<Type 1: Expansion of scope of business lines (business operations

2002

sector)>
<Type 2: Obligation to submit periodical reports>
Enhancement of strategies for industry sector

and business operations sector
<Integrated management of heat and electric power>

Kyoto Protocol put into effect
Amendment of Energy Conservation Law
(enforcement following April)

Amendment of Energy Conservation Law

N

Change to regulations that apply in units of business

operators

2008 to2012 First appointed date of Kyoto Protocol




Overview of the Energy Conservation Law

[ Factories/Business Establishments_ ]

Transportation

-Specified business organizations
Energy management is made obligatory for
organizations that are using more than
prescribed energy in factories, etc.

Franchise chains are viewed as business
organizations and the same requlations are
introduced for them.

Franchise chains are viewed as business
organizations and the same regulations are
introduced for them.

- Obligation to appoint energy management
supervisors.

- Obligation to submit mid-term and long-term
plans.

- Periodic report of the state of energy use.

O Specific transport business organizations
(Freight , passengers)

(Number of cars owned: 200 trucks or more,
300 trains or more)

- Obligation to submit mid-term and long-term
plans

- Obligation to periodically report the state of
energy use

O Specific cargo owners

(Transport volume a year, 30 million ton kilo or
more)

- Obligation to submit plans

- Obligation to periodically report the state of
energy used for consigned transport

[ Measures for Machinery and Equipment ] [

[ Residences and Buildings ]

O Specific buildings

(Total floor area, 2,000m? or more)

- Obligation of construction owners
who build or reform specific buildings
to report energy conservation
measures to administrative bodies

- Obligation to report the state of
periodic maintenance

Provision of Information ]

Top runner program

- Energy conservation criteria for passenger cars, air conditioners, TV,
etc. From among the products currently available in the market, the
product the energy conservation efficiency of which is the best in the
same product category is selected, and other products in the same
product category are asked to make their performance the same as
or better than the product thus selected.

- Announcement of energy conservation products introduced by

electricity and gas companies, and announcement of activities,
including implementation and achievement, to provide information
- Provision of understandable energy conservation information

(yearly energy consumption, fuel efficiency, etc) by retail stores of
hole electric appliances, etc.




Regulations Related to Energy Conservation Performance of Residences/Buildings

< Before FY2008 Revision>

. Those who are planning to construct large-sized (2000m? or above)
. residences/buildings must submit notification concerning relevant
i energy conservation measures etc.

XReViSion/ {(Framework of the revised
< After FY2008 Revision> Energy Conservation Law)

e e i ey

@DOrders and fines are introduced for large-sized (2000m26r more) \3 _
residences/buildings : Large-sized Instruction

residences/buildings announcement
Order

@ (2000m2 or above) o
@To include small- and medium-sized (300m? or above) ¥
residences/buildings for the regulation

Small- and medium-sized

sidences/buildings Recommen-

ﬁ

more

@lntroduction of "Top Runner Standards for residences® 3 : (3 2 or above) dation
—Applicable to new residences sold by business operators engaged in |
supplying residences : - -
(housing manufacturers etc.) 3
. ' | Custom- :Ready-made |: Recommen-
X About 20-30% less than other residence standards : y i dation
' | made .residgnces |
. . . | . o announcement
@Promotion of labeling of energy conservation performance of ' | residences |
i o ! y 150m Order
residences/buildings : . or Fine

%2 was enforced in April, 2010 while others were enforced in April,
2009.

$¢ FY2010 revisions shown in red
The aim is to ensure effectiveness in combination with the Building
Standards Act.



Top Runner Standards for residences

@ Standards to evaluate the energy conservation performance of new specified residences (ready-made residences) constructed by
construction clients engaged in the construction of residences on a regular basis (residential construction clients) (Enforced on April 1,
2009)

@ These standards focus on the primary energy consumption of a whole residence as comprehensive evaluation is made including on heat
insulation performance (2%1) and the efficiency of air conditioning, hot water supply, photovoltaic power generation and other housing
equipment.

@ The standards require a residential construction client constructing 150 or more ready-made residences per year that the average primary
energy consumption of new residences that the client supplies in a year be below the standard primary energy consumption (3%2). The

target fiscal year is FY2013.
(3% 1) Clients must make efforts to comply with the current FY1999 energy conservation standards of judgment.
(3%2) This is roughly 10% less than the primary energy consumption of a residence that meets the 1999 heat insulation performance standards and is equipped with
facilities with the ordinary performance levels of 2010.

[Items included in the calculation of primary energy consumption]

Air conditionin s
i i : g . Lighting Hot water
| Heat insulation | .=||:||=. |Heatlng/CO0I|n | | Ventilation | supply

Effect of photovoltaic power generation

Primary energy consumption is calculated to evaluate energy conservation performance.

[Concepts for the calculation of primary energy consumption]
Target heat insulation / j‘> j‘> Standard primary energy
equipment performance i ) consumption (GJ/house-year)

Tt

Heat insulation / -Energy independent/recycling house

. f model plan Primary energy consumption
equipment performance -Standard living conditions (GJ/house-year) of specific residences

of specified residences -Primary energy consumption calculation
method

Source: Subcommittee on the standard of judgment for residences and buildings



Housing Eco-points System Joint 3-Ministry Project

(METI, MLIT and MOE)

(D Eco reform

- Window modification for better heat insulation (installation of inner window (for double sash),
replacement of glass (for double glass)

Installation of heat insulation material on outer wall, ceiling, or floor
2 Additional eco-points are issued when renovation for barrier-free features is made in addition to eco reform.

Double sash Double glass
@ New eco house
New eco house meeting the Top Runner Standards (energy conservation standards + added
performance (high-efficiency water heater etc.)) under the Energy Conservation Law. Celling: Glass wool
- Wooden house (meeting the energy conservation standards) 180mm
3
0
(=]
0| =
= N\

Opening
(window):

- Gift certificates and prepaid cards (for environmental fundraising and other

Double
Outer wall: aluminum sash
. 1 . . . Glass wool or Aluminum
environment-related drives, for using public transportation) 100mm / X Sy Double )
-Iltems that contribute to regional development (local gift certificates, local merchandise) )

Goods that are highly energy-saving and environmentally friendly, etc. Floor: Giass wool 100mm

Example of a house
meeting the energy conservation
standards

(wooden house in Tokyo)




Committee on Realization and Dissemination of ZEB

@ Potential for improving energy efficiency is high in the commercial sector. The International Energy Agency (IEA)
recommended acceleration of the “Net-Zero Energy Buildings” (ZEB) at the G8 Hokkaido Toyako Summit. In April
2009, Japan determined to accelerate ZEB development with a view to making newly constructed public buildings
ZEB by 2030.

@ In order to examine the roadmap to realization and dissemination of the “Net-Zero Energy Buildings (ZEB),” a
“Committee on Realization and Dissemination of ZEB” (chaired by Prof. Yuzo Sakamoto, the School of
Engineering, the University of Tokyo) has been held after May 2009 (8 times in total). The committee members also
visited Europe and the United States to understand their policies and technological trends of ZEB.

[Definition of ZEB]
A building that consumes zero or nearly zero energy on an annual net basis by reducing primary energy
consumption in the building through enhanced energy efficiency performance of the building envelop and
facilities, networking of neighboring buildings, on-site utilization of renewable energy, and so on.

O

Light directing
duct system
(natural light)

Variable flow and variable air Photovoltaic power generation system
volume control system \a
1 T
o ] oy ER
Automatic ventilation control system NN =
based on CO, concentration _L S ninninnlnniny o
e M | N —— — | Natural ventilation
Py R e Night purge (intake of external air at night)
I ————s——— Hybrid air-conditioning control technolo
LED lighting . S—— y g 9y
Personal sensor control L i« = Y
Initial brightness correction > = T = <+
Daylight linked control - ———— d b el MENME.  High-efficiency air-conditioning heat source
Blind control ﬂ 1 =
Integrated control system — Use of urban thermal energy from river, underground, etc.
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ZEB is Achievable

@ZEB is achievable for medium- and low-rise office buildings if the prospect of technological advance
up to 2030 is taken into account.

@ Although only 3-story or lower buildings will achieve ZEB, 10-story buildings can also reduce enerqgy
consumption by about 80% from the current level.

@ Potential for ZEB will further increase by networking neighboring buildings and using solar panels for

facade, etc.

[ Various Energy Efficiency Technologies for ZEB
A Standard and Their Potential ]
case 2.030

Passive architecture : high thermal insulation, solar shading
Use of natural energy : outdoor air cooling, night purge, and outdoor air intake control

— 1,770 i i
= 7760 _— based on indoor CO, concentration
g 1.660 [————— High-efficiency heat sources : about 20% higher efficiency than present
N
§ 1,520 I~ Low energy consumption conveyance : thorough use of inverters, etc.
S
=
c High-efficiency lighting : 1/3 of the current level of power consumption
R
=) 1,150
S
a Low energy consumption OA equipment : servers with 1/2,
S PCs with 1/12 of the current level of power consumption
>
o 770 . . :
8 Other power consumption : security and disaster
o prevention equipment, and standby power equipment with
- 560 1/3 of the current level of power consumption
@®
£
o Photovoltaic power generation :
double efficiency of the current level
on 2/3 of rooftop area
0 0
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Major Challenges for Achieving ZEB

@Total system architecture including operations: Design various energy efficiency architectural technologies in a
comprehensive manner and integrate them at an operational stage.
[Examples] - Optimum introduction of passive architecture
- Optimum integrated control of blinds, lighting, and air-conditioning
- Lighting, air-conditioning, and OA equipment control utilizing security information
- Task and Ambient lighting and air-conditioning
@ Networking of neighboring buildings: Effective utilization of energy through networking multiple buildings
@Use of urban thermal energy: Utilization of thermal energy of rivers and sewage for heat pumps
@ Tenant buildings: Response to an incentive split between owners and tenants, necessity to enable tenants’ energy
efficiency efforts (difficulty in revolutionary energy efficiency design, compared with company-owned buildings)
@ Standardization: Standardized interfaces and data specification among facilities and devices to enable

integrated control

Photovoltaic power.generation
Use of solar heat

A 444

Glass roof

Reduce the load through
the building envelope. -~

.]//r {f/f/COOI roof

. >y T N .
Lduver f;| Air-flow; High-efficien ,Radiant coqling LT _
eaves L Lwindow lighting- . Hilgh-gfficiency air-conditioning ,Reduced‘th\e load from outdoor air
e —_———————————— o/ AY
PV panel for wall — = I'Total heat exchanger

& AN

PV panel for window
(see-through)

' Natural ventilation
4« Qutdoor air cc')oling
Night purge
Cool tube ,I

(use of therpfal energy from
snderground or well water)

= —_ =

BI&st using large temperature S
difference S }
Desiccant air-conditi

e
Reduce the internal I&a\d

_ Heat-pump using
underground heat

\
. \ Y .
Use of thermal | ! Networking of neighboring
1 1
energy from rIVer\\ \‘\\ P \ High-efficiency heat pump ||
& Use of thermal energy - ' High-efficiency boiler ,’

3 : buildirgs |
4= !
o= from.sewage - - -~ ~_  Cogeneration R \ /

. .o /
~ < High-efficiency pump '\ Use of thermal energy from waste

Use of urban thermal energy . S TmeeT ) Incineration cefiter
High-efficiency heat source equipment Local-energy network
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New Vision and Energy Efficiency Potential for ZEB Realization in 2030

@®In view of a new mid-term target of reducing greenhouse gases by 25% from the 1990 level by 2020 and the
technological possibility of ZEB realization, we should come up with a more ambitious vision for ZEB realization,
switching from limited ZEB realization of newly constructed public buildings formulated in April 2009 to “ZEB
realization of newly constructed buildings as a whole by 2030”.

@®\When this vision is materialized and the existing buildings are renovated to greatly increase energy efficiency,
primary energy consumption in the commercial sector will be approximately halved in 2030.

@®Required additional investment will be about $ 9 billion a year. Energy cost reduction thereof is expected to

considerably exceed the additional investment ($180 billion ($9 billion x 20 years). Pay-back period will be about
8 years.

[Premises for Estimation]

- ZEB realization of newly constructed buildings as a whole by 2030 and 50% enerqy efficiency
improvement by renovation of existing buildings.

* Primary energy consumption of newly constructed and renovated buildings in 2011 is assumed to be 80%
and 90% of the average of all existing buildings, respectively.

Newly constructed buildings Average Renovated existing buildings

primary 90% """""""""""""""""
energy

consumption
of stock in
2010

80%

50%

0% = ZEB

2011 2030 2011 2030

- Out of the total floor areas of the commercial buildings in Japan, 2.5% is of newly constructed buildings and another 2.5% is to be renovated every year.*
* |t is assumed that the average life-time of buildings is 40 years, and that the existing buildings are renovated on a large scale every 20 years.
- Both newly constructed and renovated existing buildings will improve energy intensity by 1% every year because of energy efficiency efforts in operations.
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Measures for Realization and Dissemination of ZEB (1)

@ To promote market transformation for realization and dissemination of ZEB, it is
essential to carry forward 1) regulations, 2) supportive measures and 3)
information dissemination to and enlightenment of the society in a balanced
manner.

@It is required to accelerate three innovations in 1) institutional, 2) technological
and 3) working style aspects.

@ Achievement of ZEB should be considered as an opportunity to enhance our
industrial competitiveness.

1) Regulations
@ Strengthen the current standards for the buildings in the Energy Efficiency Act.
(formulated in 1999 and almost all of newly constructed buildings now achieve them)

@Evaluate energy consumption of the entire building in a comprehensive manner in the

regulation.
Inclusion of power consumption of the OA equipment, lighting, etc., and making the
energy efficiency standards mandatory are also envisaged in the future.

@ Define the milestone on to what extent and when the enerqy efficiency standards will be
strengthened toward ZEB in the future.

@ Set benchmarks to determine the operational performances, and promote tenants’
moving into more energy-efficient buildings.

2) Supportive measures

@Enhance tax incentives, budgetary supports.

@ Support technological innovation.
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Measures for Realization and Dissemination of ZEB (2)

3) Information dissemination to and enlightenment
of the society

@®Develop a labeling system for evaluating enerqy efficiency
performance of the buildings

(In order to “visualize” performance and reflect it to real
estate values)

@®Promote “Eco Offices”, change working styles, and improve
public awareness of energy efficiency.

Develop “ecological workplaces” across the nation.

(Outdoor office)
[KOKUYO Eco Live Office Shinagawa]
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Promotion of ZEHs and ZEBs (Residential & Commercial sectors)

ﬂ Future visions ]

[House]

O Making net-Zero-Energy Houses (ZEH) available by 2020. Energy efficiency renovation of existing houses
will double.

O Realizing ZEHs in new average houses by 2030.

[Building]

O Realizing net-Zero-Energy Buildings (ZEB) in new public buildings by 2020.

O Realizing ZEBs in new average buildings by2030 .

# Basic strategies |

O Setting compulsory energy efficiency standards for houses and compiling compulsory standardization
targets, time frame and support measures by the end of 2010 under the cooperation with the Ministry of
Land, Infrastructure, Transport and Tourism (MLIT)

[House]

O Strengthening enforcement of regulations at the moment and increasing achievement rate of the standard
1999 for new residential housing.

O Establishing energy efficiency standards for whole houses including not only heat insulation but also highly
efficient water heaters, lightings, PVs and other facilities.

O Enhancing budgetary supports and tax incentives packaged with above tightened regulations.

[Building]

O Introducing new integrated standards for energy consumption at whole buildings for implementation in two
years.

O Introducing labeling for buildings evaluating energy efficiency to visualize energy efficiency of buildings and
reflect it in value of real estates.

O Enhancing budgetary supports and tax incentives packaged with above tightened regulations.

O Standardizing and diffusing control interfaces for lightings and air conditions and data specifications for
energy efficiency in small and medium sized buildings.
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[ Action Plan for ZEHs

J

ToFY 2011 >

To FY 2015 >

Action Plan for ZEHs and ZEBs

To FY 2020 >

To FY 2030 >

Setting compulsory energy efficiency

standards for houses and compliling
compulsory standardization targets,
time frame and support measures by
the end of 2010.

Making standard achievement
compulsory

Establishing energy efficiency standa

insulation but also highly efficient water heaters, lightings, PVs and other facilities.

>
rds for whole houses including not orjly

Strengthening enforcement of the

(Increasing achievement rate ofthe standard

Energy Efficiency Act

Promoting energy efficiency with residential Eco-Points

Makin)g ZEHs available

heat

Realizing ZEHs in new average
houses

>
Supporting technology innovations
Enhancing budgetary supports anfl tax incentives packaged with tighten$:i regulations.
[ Action Plan for ZEBs }
ToFY 2011 > To FY 2015 > To FY 2020 » To FY 2030 >

Setting compulsory energy efficiency
standards for buildings and compiling

compulsory standardization targets,
time frame and support measures by
the end of 2010

Making standard achievement
compulsory

>
Enhancing energy efficiency standards for buildings under the Energy Efficig

Introducing labeling for puildings evaluating energy efficiency.

Realizing ZEBs in new public
buildings (ex. Schools)

ncy Act. (into effect in early 2012)

Realizing ZEBs in new
average buildings

Supporting teg

hnology innovations

>

Enhancing budgetary supports a

nd tax incentives packaged with tighten

ed regulations.

>

Promoting area-

vide energy usage.

Standardizing and diffusing control ir

erfaces for lightings and air conditions

and data specs for energy efficiency i

N small and medium sized

| S P HEPN
IGIVIIIVIIELY Pas
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Measures and Activities on Cool Roof Paints (1)

1. Law on Promoting Green Purchasing
(Law Concerning the Promotion of Procurement of Eco-friendly Goods and Services
by the State and Other Entities)
» High solar reflectance paints were listed in Public Works Materials in Basic Policy on
Promoting Green Purchasing in February 2010.

MEvaluation Criteria
The solar reflectance in the near infrared rays region must be 40.0% or more when brightness
L* value is 40.0 or less. Solar reflectance (%) in the near infrared rays region must be more than
the value of brightness L* value when brightness L* value passes 40.0.
* 1) High solar reflectance paints in the evaluation criteria of this section are paints that contain
pigments with high solar reflectance, and are necessary to be used for construction where
metallic sides etc. are painted roofs/rooftops, etc of buildings.

2) The solar reflectance is calculated based on JIS K 5602.
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Measures and Activities on Cool Roof Paints (2)

2. Pilot Programs for Inventing Cool City
» The “Pilot Programs for Inventing Cool City” launched in FY 2007 is a program that
uses an integrated approach to combine multiple heat island countermeasures in the
central districts of cities with notable heat island characteristics such as in Tokyo,

Yokohama, Osaka, Nagoya, Fukuoka and Kita-Kyusyu.

3. Environmental Technology Verification Projects
» High solar reflectance paints were designated as a heat island countermeasure listed
in six technology areas in the Environmental Technology Verification Projects
launched in FY 2008.
» The verification projects issue a verification number and certification of “ETV” logo

mark after verification.
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Measures and Activities on Cool Roof Paints (3)

4. Standard in Japan

» Determination of reflectance of solar radiation by paints film; JIS K 5602 enacted in

September 2008.

» High solar reflectance paint for roof; JIS K 5675 enacted in July 2011.

JIS: Japanese Industrial Standard

5. Advertisement of cool roof paints
» Cool roof paints were introduced as an
effective solution on the electricity saving
web site.
» Awareness/advertisement is essential for

for the dissemination of cool roof paints.
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Measures and Activities on Cool Roof Paints (4)

& Future Activities

»Awareness/advertisement of cool roof paints

Cool Roof Paints are still one of the energy environmental technologies options
available in building. More active awareness/advertisement is needed for the
improvement of the use of cool roof paints both domestically and internationally.
»International Cooperation

Also needed is international cooperation, such as capacity building, cooperative

deployment and demonstrations as well as making an international standard of cool

roof paints.

Thank you for your Attention!
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