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To protect environment is addressed as a top priority matter which the Japanese 
Government must make the utmost efforts towards.
Following the Great East Japan Earthquake and the nuclear accident, the Japanese 
Government mapped out a basic policy for reduction of the nuclear-dependence and 
maximum expansion of renewable energy and energy-saving efforts. 
EU member states have set their goal for all new buildings to be ‘‘nearly zero-energy’’ 
buildings by 31 December 2020 by achieving enhancement of insulation and airtight of the 
buildings, making full use of high efficiency appliances and renewable energy technologies. 
Under the circumstance, in the field of educational facilities in Japan, it is also required to 
make greater efforts to promote environmental measures, such as adoption of renewable 
energy technologies and energy-saving efforts.
In the first part of the seminar, Tony Sheppard, Chair of  Centre for Effective Learning 
Environments (CELE) in OECD, gives an opening speech about international trends and 
advanced cases of ‘‘nearly zero-energy’’ educational facilities.
Followed by the opening speech, two more speeches will be given by the Japanese experts, 
Hiromi Komine and Osamu Koizumi about recent trends of research and investigation on 
environment-friendly educational facilities and introduction of recent designs of 
environment-friendly educational facilities aimed at zero-energy in Japan.

‘nearly zero-energy building’ means a building that has a very high energy performance, as 
determined in accordance with the below directive. The nearly zero or very low amount of energy 
required should be covered to a very significant extent by energy from renewable sources, 
including energy from renewable sources produced on-site or nearby.
[DIRECTIVE 2010/31/EU OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 19 May 2010 
on the energy performance of buildings]
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1 .  Opening

Moderator (Masahiro Kobayashi, National Institute for Educational Policy Research)

Sorry to have kept you waiting so long.

Now, we commence the “2013 National Institute for Educational Policy Research Educational Facility 

Research Lecture Meeting, Nearly Zero Energy Educational Facilities: -An Overview of International 

Trends and Advanced Cases-.”

Thank you for making time in your busy schedule to be here today.

I, Masahiro Kobayashi from the National Institute for Educational Policy Research, will moderate the 

meeting today.

First, Haruki Ozaki, Director-General of the National Institute for Educational Policy Research, will 

welcome you on behalf of the Institute that organized the meeting.

Director-General Ozaki, please.
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Opening Address

2 .  Opening Address
Haruki Ozaki

Director-General of the National Institute for Educational Policy Research

I am Ozaki who was introduced just now. Thank you very much for gathering here for our educational 

facility research meeting this year.

Needless to say, environmental measures are an issue for the nation to tackle with concerted efforts. It 

has been about 10 days since the Cabinet decided “Emergency Economic Measures for the Revitalization 

of the Japanese Economy” on January 11. The decision also advocates promotion of energy conservation 

and introduction of renewable energy as well as support to energy-saving renovation to contribute to the 

creation of a low-carbon society.

Internationally, EU countries plan to realize nearly zero energy for all new buildings by 2020 by taking 

advantage of renewable energy technologies to ensure thermal insulation, air-tightness and high-efficiency 

of equipment. Against this backdrop, it is also very important to introduce renewable energy technologies 

and environmental measures such as reducing energy burden through energy-saving efforts in school 

buildings. Their promotion has become an impending issue.

In such a situation, we organized this lecture meeting and invited Mr. Tony Sheppard who is Technical 

Manager, Planning and Buildings Unit, Department of Education and Skills, Ireland, and Chair of the 

Centre for Effective Learning Environments, OECD. He is going to give a lecture soon after this. As you 

can see in the material in front of you, Mr. Tony Sheppard will introduce international trends and advanced 

cases of nearly zero energy school buildings.

Following Mr. Tony Sheppard, Professor Hiromi Komine of the Chiba Institute of Technology and Mr. 

Osamu Koizumi, Chief Architect of NIHON SEKKEI, Inc., are going to talk about their respective 

researches and design works in recent years. Thank you very much for making time in your busy schedule 

to be here today. (to the lecturers)

Though limited in time, I really hope that the meeting, with the lectures introducing measures and 

research efforts, will provide an opportunity for us to gain useful knowledge for exploring the direction of 

environment-friendly school buildings. I also hope that this can contribute to the future enhancement of 

school facilities. Hoping these things, I finish my opening address. (Applause)

Moderator:  Thank you Director-General Ozaki.
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Moderator:

Now, commemorative speeches will start.

Today’s meeting consists of three parts.

The first speech is on Nearly Zero Energy Educational Facilities: -An Overview of International Trends 

and Advanced Cases-“ by Mr. Tony Sheppard, Technical Manager, Planning and Buildings Unit, 

Department of Education and Skills, Ireland.

Then, after a 15-minute break, Professor Hiromi Komine of the Department of Architecture, Chiba 

Institute of Technology will give a speech on “Research Study on Environment—Friendly School 

Facilities—Trend in Recent Years- Studies on Eco-school – From the beginning to now—.”

Then, after another 15-minute break, Mr. Osamu Koizumi, Subleader of the Second Architectural Design 

Group, NIHON SEKKEI, Inc., will give today’s last lecture titled “Toward Zero-Energy School Building 

—Introduction of Environment-focused School Building Design in Recent Years—.”

Please write your opinion on the meeting on the questionnaire in front of you and hand it in at the 

reception area before you leave.

Now the first lecture will start. Mr. Tony Sheppard who is Technical Manager, Planning and Buildings 

Unit, Department of Education and Skills, Ireland, and Chair of the Centre for Effective Learning 

Environments, OECD, will give a lecture titled “Nearly Zero Energy Educational Facilities: -An Overview 

of International Trends and Advanced Cases-.”

For a profile of the lecturer, please see the material in front of you.

Please start, Mr. Tony Sheppard.

Commemorative Lectures
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Lecture

Tony Sheppard
Since April 2010 Chair of the Board of Participants of the OECD Directorate for Education - Centre for Effective 
Learning Environments (CELE). An architect with over 30 years of experience with the Irish Government 
Department of Education & Skills dealing with the development and implementation of educational facilities 
policy. As a Technical Manager member of Management Team responsible for provision of educational facilities at 
Primary, Post-Primary, and Third Level. Direct responsibility for managing delivery of all school projects in 
Dublin Area.
 
In response to urgent demographic demands, developed the strategy of expediting the delivery of multiple primary 
schools using type plans. Nearly 50 of these Generic Repeat Design (GRD) schools completed using the practical 
simplicity of its award winning low energy design and repeatability on sites with varied orientations. Organised 
international design competition for a 1,000 pupil Post-Primary School, in which winner was awarded the 
commission to build winning scheme. Currently undertaking with Department educationalists wide-ranging review 
of Primary and Post Primary School pedagogical and accommodation briefs for all new schools. This is drawing 
on leading edge international research. Target is fully revised brief that will be fully trialled in pilot projects and 
will be the basis for a Primary School Architectural Design Competition in 2013.  

Education
Bachelor of Architecture NUI University College Dublin  
Member Royal Institute of Architects in Ireland  
Member Royal Institute of British Architects

Nearly Zero Energy 
Educational Facilities

Tony Sheppard
Technical Manager, Planning and Buildings Unit, 
Department of Education and Skills, Ireland
Chair, Centre for Effective Learning Environments, OECD

An overview of International Trends 
and Introduction of Advanced Cases
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Mr. Tony Sheppard:
(Slide 1) Good Afternoon. Ladies and Gentlemen, it’s a wonderful honour to be invited here to share some 
of our experiences in OECD and also from my country Ireland. You have hardcopies of the presentation, 
there are a lot of slides so I will only be speaking to a few of them. (Slide 2) My intention is to give you an 
overview of international trends, then a number of case studies in Ireland. I will also be touching on the EU 
Energy Performance Directive also in their links. (Slide 3-4) So in an overview of international trends, you 
will note there are 34 countries in OECD and your hardcopy is incorrect. It only says 30. And there is 
engagement ongoing at the session talks with Russia and enhanced engagement with the other countries 
listed at the bottom there. (Slide 5) What is the OECD? It’s a global organization. Better lives, raise living 
standards, a stronger, cleaner, fairer world, and in the topic of today’s seminar, sustainability and 
environment is also listed. (Slide 6) The OECD‘s Centre for Effective Learning and Environments’ mission 
is to assist its members improve the education and operational effectiveness of their buildings. The word 
effectiveness and buildings are linked. (Slide 7) CELE is a voluntary programme relying entirely on 
contributions from its members and others. The name reflects the work, it’s not just about physical building 
but how to interact with education and the needs of education. Japan is represented as associate members 
by the National Institute of Educational Policy Research and also Tokyo Institute of Technology. You will 
see where Ireland is located, is in the far west of Europe and also of the EU. I should warn you that 
everything I say today is informed by the fact that Ireland has a fairly mild temperate climate that is it 
never too hot or too cold, so just remember that the challenges we have in terms of humidity and air 
conditioning are nonexistent and very cold winters are unusual in Ireland. (Slide 8) You will see there are 
OECD countries that commit to ensure that the economy recovery and the future economic growth are 

Slide 1

Nearly Zero-Energy 
Educational Facilities:
An overview of international trends 
and advanced cases. 

Tony Sheppard
Chair, OECD Centre for Effective Learning 
Environments (CELE)

Technical Manager, Planning & Building Unit,
Department of Education & Skills,  Ireland.

tony_sheppard@education.gov.ie 

NIER
Tokyo
2013.1.22

Slide 3

1.An overview of International Trends.

Nearly Zero-Energy 
Educational Facilities:

Slide 2

1.An overview of International Trends.

1.Case Studies in Ireland

•50 Passive Low Energy Primary Schools 
using a Generic Repeat Design.

• 3 Pilot Passive House Standard Primary 
Schools.

• Post-Primary  Research & Demonstration 
Project.

Nearly Zero-Energy 
Educational Facilities:

3.  Results of recent Design Competition.

Slide 4

Developed countries and more

OECD new members: Chile, Estonia, Israel and Slovenia
Ongoing accession talks with: Russia 

“Enhanced Engagement” with: Brazil, China, India, Indonesia, and South Africa

34 OECD member 
countries

1 Accession
countries

5 Enhanced 
Engagement partners

Slide 6

Mission: To assist members in improving the educational and                
operational effectiveness of their educational infrastructure.

Slide 5

What is the OECD?

• The OECD is the global organisation that drives better policies for 
better lives

• It analyses, measures and compares to give advice that helps  raise 
living standards

• Aims for a stronger, cleaner, fairer world:
– sustainability and prosperity
– integrity and respect for the environment
– equal access to opportunity and its benefits
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consistent with sustainable development, and these are 2006 survey indicated schools as a primary source 
of information on environmental issues. So there is a wider role for schools there. (Slide 9) That’s the 
amount of Euros billions spent on educational facilities each year (Slide 10) and I won’t read all of these, I 
think it’s the best that because you have hardcopy and my limited time, then I focus on a few other slides. 

(Slide 11-12) In September 2011, the OECD we launched this compendium. There was an international 
jury that selected 60 projects from 28 countries. (Slide 13) There were four categories; innovative design, 
fitness for purpose, sustainability and safety. (Slide 14) The jury identified 6 projects that were outstanding 
examples and I’ll mention one or two later, (Slide 15) but Japan was represented by Fuji Kindergarten as 
the most outstanding example. I had a great honour of visiting this beautiful building last July when I was 
on a vacation, thanks to NIER. It is truly wonderfully beautiful. (Slide 16-18) These are just other buildings 
which I’m going to very quickly proceed with. (Slide 19-20) In Chile a wonderful building that is a centre 
of a challenged community. (Slide 21-22) This building is for special educational need children, physically 

Slide  7

14 Associate Participants includes regions and states

12 OECD Member Countries

OECD- CELE Membership

IRELAND

JAPAN

Slide 10

Education for Sustainable Development

Today’s world calls for a different view of 
education

People of all ages have a more important role 
to play in society

They need to be aware of the main challenges 
and threats the world and our future are facing

Their skills and competencies have to be 
adjusted:

Skills for environmental and social 
awareness
Workplace skills for the knowledge 

economy
Skills for developing social capital

Slide 13

Fitness for purpose

Sustainability Safety

Innovative design

Slide  9

In OECD countries alone, more 
than €200 billion spent on 
educational facilities each year.

Slide 12

60 projects, from 
28 countries: OECD members and others

© Luc Boegly

Slide 15

Outstanding Example: CELE 4th Compendium of Exemplary Educational 
Facilities 2011
Fuji Kindergarten, Tachikawa City, Tokyo
Architects: Takaharu Tezuka and Yui Tezuka

© Katsuhisa Kida/ FOTOTECA

Slide  8

The OECD countries:
“Commit to ensuring that the 
economic recovery and future 
economic growth are consistent with 
sustainable development”

OECD June 2009 

Schools are a primary source of 
information on environmental issues!

PISA 2006

Slide 11

Slide 14

Commendations

CELE 4th Compendium of Exemplary Educational 
Facilities 2011

USA Burkina 
Faso

ChileAustria Japan

Mexico
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and mentally disabled. (Slide 23) A wonderful building. This building is quite unusual and that is for blind 
students so there is a sensory garden. (Slide 24-25) This and the next building I just want to emphasise as 
incredible examples of quite sophisticated design responsive truly to the environments and the communities 
in which they are set. It was designed by Anna Heringer who is a Berlin-based architect but I think you 
will all agree that the citation up there at the top is a true reflection of how wonderful this building is. 
(Slide 26-27) There’s a plan very simple and the form of construction is local indigenous materials and 
bamboo forming the roof. The cross section, once again is elegant in its simplicity. (Slide 28-29) Another 
example that I hold forth as an incredible example of true sustainable construction is this building in West 
Africa. The cross section was quite sophisticated, it’s responsive to the rain and also the heat encountered 
in this climate. (Slide 30) There’s an interior of the building. (Slide 31-32) Then, a more sophisticated 
design in the UK. I’m sure a number of buildings here which are truly wonderful. (Slide 33) Very 
sophisticated buildings. (Slide 34) This building, the designers are incredibly honest that the actual energy 
usage is nearly twice what they have predicted at the design stage. We all know the additional ICT 

Slide 16

© Katsuhisa Kida/ FOTOTECA

Slide 18Slide 17

School of Art and Art History, University of Iowa, USA
Architect: Steven Holl Architects

© Andy Ryan

Commendation: CELE 4th Compendium of Exemplary Educational Facilities 2011

© Andy Ryan

Slide 19

Liceo Técnico Profesional la Florida, Santiago, Chile
Architect: Marsino Arquitectos

Commendation: CELE 4th Compendium of Exemplary Educational Facilities 2011

© Ministry of Education

Slide 22

© Paul Ott© Paul Ott

Slide 21

Bertha von Suttner Schule, Schwechat, Austria
Architect: fasch & fuchs

Commendation: CELE 4th Compendium of Exemplary Educational Facilities 2011

© Paul Ott

Slide 24

Modern Education and Training Institute, Bangladesh
Architect: Anna Heringer, Eike Roswag 

CELE 4th Compendium of Exemplary Educational Facilities 2011

© Kurt Hoerbst

Slide 20

© Ministry of Education

Slide 23

Tecnológico de Iztapalapa, Mexico DF
Architect: Taller de Arquitectura 

© Andy Ryan

Commendation: CELE 4th Compendium of Exemplary Educational Facilities 2011

©  Luis Gordoa
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demands of laptops, computers, and smart boards are adding to the electrical energy demands on the 
building. (Slide 35-36) Very sophisticated cross sections, beautiful construction. (Slide 37) This is another 
example of a building in Victoria. (Slide 38) A number of virtually identical buildings (Slide 39) and the 
reason I show this is that the planned form of each school within a school has, rather than cellular space, it 
has a lot of spaces that can be opened up and there is maybe opportunities if this is a future trend for 
buildings to maybe exploit sustainable design, natural ventilation, and day lighting. (Slide 40) These are 

Slide 25 Slide 27Slide 26

Slide 28

West‐Africa Secondary School, Dano, Burkina Faso
Architect: Diébédo Francis Kéré

Commendation: CELE 4th Compendium of Exemplary Educational Facilities 2011

© Erik‐Jan Ouwerkerk

Slide 31

Marlowe Academy, Ramsgate, UK
Architect: BDP 

CELE 4th Compendium of Exemplary Educational Facilities 2011

© BDP/David Barbour

Slide 34

Night time shot of school with lights on…

Bridge Academy, London, UK
Architect:  BDP

© Martine Hamilton Knight

CELE 4th Compendium of Exemplary Educational Facilities 2011

Slide 30

© Erik‐Jan Ouwerkerk

Slide 33

Slide 36

Slide 29

West‐Africa Secondary School, Dano, Burkina Faso
Architect: Diébédo Francis Kéré

Commendation: CELE 4th Compendium of Exemplary Educational Facilities 2011

© Erik‐Jan Ouwerkerk

Slide 32

Slide 35
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just spaces. 

(Slide 41) A country’s school building stock can be a significant source of CO2 emissions in the UK; it’s 
something of the order of 2%. (Slide 42) This is a very interesting slide. (Slide 43) Tree buildings and if we 
look at their energy usage, this is the carbon footprint of the school over 110 years old. A school that is 
only nearly 10 years old you will see, although it’s a fairy innovative school, the carbon footprint is very 
similar. It is just an indication of the buildings that are built in the 70s and 80s where maybe not built for 
very good insulation standards. (Slide 44) It is also important to measure whether sustainable benefits are 
being delivered. Sometimes this can be done in an educational way. There is some criticism that these 
indicators are fairly speedily ignored by the children and the staff, (Slide 45) but it’s good to have the 
building as a teacher, it’s up to the school then to exploit that.
(Slide 46) This is just another example of how rainwater becomes part of the school. (Slide 47) For more 
information on international trends I would refer you to this website on the OECD, a joint investment by 

Slide 37

Dandenong High School, Dandenong, Victoria, Australia
Architect: Hayball Pty Ltd

Designing for Education: Exemplary Educational Facilities 2011

© Müller Naumann

Slide 39Slide 38

Slide 40

Slide 43

1890 1974 2004

51 kg/m2

71 kg/m2

48 kg/m2

Carbon Footprint

30,000 kg/yr 163,300kg/yr 62,400 kg/yr

210 
students

340 
students

121 
students

A special report for the BSRIA Briefing, Primary School Carbon Footprinting, Jan 2008, 

Rod Bunn & Adrian Leaman

Slide 42

1890 1974

2004

Photos:

Rod Bunn, BSRIA

Primary 
Schools 
in UK

Slide 45

School building as teacher

Photo: Rod Bunn, BSRIASchools for the future: Design of 
sustainable schools Case Studies, 

DFES, TSO, UK

Slide 41

2% of CO2

A country’s school building stock can be a significant source of CO2 
emissions

Slide 44

Measure the sustainable benefits. Picture of 
meters…

Acharacle Primary School, Argyll, Scotland
Architect: Gaia Architects

© Scottish Government
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the European Investment Bank and the OECD under very good drawings, data reports within that website. 
You just have to register freely and you can see a lot of examples.

(Slide 48) I just want to move on and quickly to a number of case studies in Ireland. (Slide 49) The first is 
something, the drawing on the right hand side is an old drawing showing schools from the 1860s, very 
simple rural buildings. But to the later buildings in the 1950s and 60s which were built by means of type 
plans. (Slide 50) Around about year 2000 we developed within the Department’s Planning and Building 
Unit a pilot project that tested a number of new technologies, (Slide 51) and following that then we 
developed a generic repeat design. By that we mean that the design can be repeated on a number of sites 
(Slide 52) and it’s a quite simple straight forward building, easy for Irish builders to build. It was short-
listed for the 2006 Chartered Institutes of Building Services Engineers’ Environmental Initiative of the 
Year, and it also won within Ireland an award. So this is like at that time 2005, 2006 was the state of the 
art. (Slide 53) 22 were completed in that period (Slide 54) and another 17 were completed later on, and 

Slide  46 Slide  48

2.Case Studies in Ireland

• 50 Passive Low Energy Primary 
Schools using a Generic Repeat 
Design. 

Nearly Zero-Energy 
Educational Facilities:

Slide  47

For more information on 
International trends check out

www.edfacilitiesinvestment-db.org

Slide 49

A Tradition of Type Plans

National Schools in Ireland

Standard school plans as part of government response to
the demands of providing accommodation for large
numbers of pupils. 

Significant building type in the Irish rural and urban 
landscape. School as Typology.

Slide 52

S
South facing 2-storey Classroom block & Entrance of first completed GRD School

Short-listed CIBSE Environmental Initiative of the Year Award 2006
Highly Commended SEI Excellence in Building design & Specification 2007

Slide 51

Generic Repeat Design (GRD)  National School - Archbishop Ryan, Balgaddy, Lucan, Co. Dublin.

Slide 54

GRD Schools
17 completed
2008 - 2012

Slide 50

Winner ‐ CIBSE Initiative of the year 
Award 2004
Winner ‐ BEX international  
Sustainability Award 2004
Winner ‐ SEI Excellence in Design & 
specification 2004

Gaelscoil an Eiscir Riada, Tullamore, 
Co. Offaly. 
Pilot R+D project
once‐off building a test‐bed
for a number of technologies

Slide 53

GRD Schools
22 completed 
2005 - 2008
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with improvements we are proposing to build another 10 or 20 of them. 

(Slide 55) The plan, it’s a two-storey building, 4 classrooms on the ground floor, 4 on the first floor. But a 
problem with schools everywhere in the world is how to expand, (Slide 56) so this is how you can expand 
the building to 12 classrooms and turn to 16. (Slide 57) It’s a fairly simple building, L-shaped so there’s 
clear way finding for pupils and visitors to the building. The exterior perimeter wall of the building is 
reduced to the minimum to reduce heat loss, (Slide 58) and that’s the first floor plan. I should have said that 
to the right hand side is east, and to the bottom is south, so we enjoy a lot of paths of solar gain. (Slide 59) 
The bottom diagram shows the orientation of glazing towards the sun, that’s towards the sun, so it’s a fairly 
efficient path of solar building. (Slide 60) Just an image, very simple construction, we have a lot of rain in 
Ireland like your good selves have also, so it’s important to get rain off the roof. (Slide 61-62) These were 
images of the building that we prepared for our planner to ensure that the building sits into the context. 
(Slide 63) Within the classroom daylight is incredibly important we feel. Note there is a whiteboard on the 

Slide 55

General puposes room

Teachers room Admin&

Photocopy

Learning

Classroom 1 Classroom 2 Classroom 3 Classroom 4

CORRIDOR

Principals 
room

Boiler 
room

G
.P store

ADDITIONAL 4 
CLASS ROOM

CORRIDOR

ENTRANCE 2

ENTRANCE 1

Architectural Response

Generic Repeat Design (GRD) School
Ground Floor Plan
8 Classrooms 

Hall and support facilities as core of expandable school

atrium atrium

Slide 57

Learning

Classroom 1 Classroom 2 Classroom 3 Classroom 4

Classroom 5

Classroom 6

Classroom 7

Classroom 8

General puposes room

Teachers room

Boiler 
room

Support
Admin&

Photocopy

G
.P store

Principals 
room

CORRIDOR

SOUTH ENTRANCE 

NORTH ENTRANCE

CO
RRID

O
R

Clean 
store

CORRIDOR

Generic Repeat Design (GRD) School
Ground Floor Plan
16 Classrooms  

Form
• 2-storey, compact plan achieved by nesting the General 

Purpose Hall between the L-shaped classroom blocks
• Low external wall surface to Floor Area ratio results in less  

heat loss through the building fabric
• Service distribution lengths reduced.  

atrium atrium

Slide 56

General puposes room

Teachers room
Support

Admin

Recp

Classroom 1 Classroom 2 Classroom 3 Classroom 4

CORRIDOR

SOUTH ENTRANCE

NORTH ENTRANCE

Principals 
room

Boiler 
room

G
.P store

ADDITIONAL 4 
CLASSROOMS

CORRIDOR

Classroom 5

Classroom6

Orientation
South & East facing Classrooms

Entry
Optional North & South Main Entrances

Generic Repeat Design (GRD) School
Ground Floor Plan
12 Classrooms  

ease of expansion expand again

atriumatrium

Slide 58

Library &  resource area

Classroom 9 Classroom 10 Classroom 11 Classroom 12

Classroom 13

Classroom 14

Classroom 15

Classroom 16

Attic 
space

CORRIDOR

ENTRANCE 1

CO
RRID

O
R

Store

ENTRANCE 2

Multi 
purposes 
room

Generic Repeat Design (GRD) School
First Floor Plan
16 Classrooms

atrium atrium

Void to Hall

Slide 61

Ballyea, Co. Clare

Planning renderings

importance of context

Slide 60

3-D Model of 8 Classroom School with North Entrance canopy

Slide 63

Classroom layout

Slide 59

Orientation & Passive Solar Gain

Slide 62

Generic Repeat Design (GRD)  National School - Archbishop Ryan, Balgaddy, Lucan, Co. Dublin.

South facing Classrooms East facing ClassroomsMain Entrance
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teaching wall, since then we have introduced a smart interactive board and there have been some issues 
that rooms are actually too bright so we had to introduce blinds. (Slide 64) These are just plans of 
classrooms. (Slide 65) The daylight within the classroom, all classrooms can operate without artificial light 
for up to 80% of occupied time, that’s throughout the year. At bottom there you can see the blinds pulled 
down to prevent glare. (Slide 66) Some glare studies we undertook. (Slide 67) The first schools, there were 
some issues of overheating, so we introduced additional openable windows indicated in green on the 
bottom right slide. (Slide 68) These are just images of the building, (Slide 69) and the PE hall or general 
assembly space, daylight analysis done on those as well, a fairly good acoustics because it’s used for art 
and drama and music, not just for physical education, (Slide 70) and at a high level we have daylight 
coming into give a good balance of light across the space, and very good ventilation because there could be 
up to 500 children in this room. (Slide 71-72) The central stairs give good day lighting and good visibility 
throughout the building. (Slide 73) These are just simple examples and the bottom is red, the colors of the 
rainbow so you can see the rain there coming down brightens up an otherwise dark day. (Slide 74) Now, as 

Slide 64

OPTIONAL CLASSROOM LAYOUT 

Teaching Wall
With
Smart board

ICT 
area

Storage with sliding notice boards

Wet
Area

Ensuite
Toilets

ICT 
area

Storage with sliding notice boards

Teaching Wall
With
Smart board

Wet
Area

boy girl

Typical Junior Classroom with shared Toilet basin Lobby Typical Senior Classroom with separate toilets for privacy

Slide 66

Classroom Glare studies

The provision of south and east facing classrooms will generate a need for glare 
control during a number of hours during the year but any disadvantages of these 
orientations are outweighed by the passive solar and daylight benefits provided.

Slide 65

Typical Classroom

Daylight Analysis

Daylight Analysis

The average daylight factor is 5.2%
over a task area that excludes the computer area
and the inside 600mm circulation strip at the
storage area at the rear of the room

Typical Classroom with high level daylight & low level view windows Typical Classroom demonstrating good daylight distribution

All Classrooms can operate without artificial 
light for up to 80% of the occupied time. 

Slide 67

Classroom Overheating Study

Slide 70

General Purpose Hall with balanced glare-free daylight from North-facing window & clerestory roof lantern
Openable windows also provide excellent cross ventilation

Slide 69

General Purpose Hall

Daylight analysis

average daylight factor 5.4%  

Acoustic performance to UK Building Bulletin 93

Slide 72

Slide 68

Glare control blinds in use
Low-level view & high-level windows for 
balanced daylight & ventilation

School in context with new social housing by South Dublin County Council

Slide 71

Main Stairs & Hall

View to Hall
Double height entrance 
Atrium space as organizing 
element with entrances at 
either end
Internal orientation & clear 
way-finding.
Transparency, visual 
connection & passive 
supervision of spaces.
Daylight penetration into 
depth of the block in the 
circulation spine, reinforces 
it as the heart of the school. 
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a result of increased demand for pupil numbers for fairly large schools we have as a result of a research 
we’ve shown you on those recent schools developed larger 24 and 32 classrooms schools, but capable of 
being in built in phases and delivered on several sites. (Slide 75) This is again an L-shaped building; the 
blue color is indicating the spaces that can be used by the local community outside the school hours, (Slide 
76) a fairly large hall that’s used for community use. This was at the official opening, (Slide 77) just 
elevations of the building. (Slide 78) The context two-storey building, you can see some of the houses 2 
and 3-storey nearby, this is the context in which we build. (Slide 79) This is from the ground of one school 
looking back towards other school. 

(Slide 80) Some shots within the schools. (Slide 81) This is just a photograph of the airtight test rig in place 
at the main entrance doors. The smoke coming from the school indicated that the doors were not working. 
The Department itself decided to have an air tight requirement, you’ll see there are initially 5 cm3, we’ve 
reduced that down to 3 because I’ll show you a slide later on which shows you how cold air getting into 

Slide 73 Slide 75Slide 74

St. Benedict’s National School
Ongar Community Centre

Slide 76

School & Community Hall

Slide 79

Slide 78

Slide 81

Department of Education policy initiative 
that all new schools over 1,000m2 to be 
built to an Air Tightness level of 5m3/m2/hr 
at 50Pa. This is in advance of any building 
regulation requirements in Ireland. Another 
example of commitment to sustainable 
agenda.

2 most recently completed GRD schools, 
with improved junction details, achieved 
3.5 and 3.1m3/m2/hr at 50 Pa

Slide 77

Slide 80
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the building costs energy. (Slide 82) But this was the energy usage just in round terms, in round figures. 
The Chartered Institutes of Building Services Engineers, CIBSE, recommend a guide figure of 135kw per 
square meter per year. These schools are coming in roughly around 60, so it’s quite good. (Slide 83) You 
will see there that 47% of the heat loss occurs due to unwanted cold air leaking into the building, 47% on 
the right hand side. (Slide 84) So this slide is just demonstrating that the majority of heating energy use in 
the school now relates to infiltration, that’s the cold air getting into the school, unwanted cold air, and also 
the ventilation to open the windows to prevent CO2 rising. So there can be no improvements to ventilation 
energy usage until we introduce heat recovery ventilation systems, and that is something that we are 
reluctant to do because we are relying on natural ventilation, but I will come back to that later. (Slide 85) 
You’ll see there on the left hand side, night time the cold air getting into the building 36%. During the day 
if the spaces which are occupied, classrooms are typically occupied by 30 pupils, you need to ventilate to 
prevent a rise in CO2 and 78% is due to ventilation. So unless we go for heat recovery these are the kinds 
of energy usage. (Slide 86) We have improved, we were aware that many school classroom teachers were 
not opening the windows, so we for an automatic seal to sensor triggering openable windows (Slide 87) 
and you can see the bottom photographs of the windows opening up to 50mm or even more to ventilate 
and to keep the room safe for the children. (Slide 88) This interestingly has introduced a need for more 
ventilation. This is a large school under construction at the moment where the entire school has those 
automatic windows and we hope to be able to report back on how the energy performance has improved on 
that school. This is like the state of the art of a naturally ventilated building. We will have an airtight 
requirement of only 3 cm3, we have a fairly good builder building at the moment, it should be completed 
by next September, it should perform very well. (Slide 89) These are just elevations. 

Slide 82

Energy usage in Irish Primary Schools.
CIBSE guide F advises the energy use of a primary school constructed to good
practice standards will achieve an energy usage of 135kWh/m2/yr 

Slide 84

A touch screen has also been provided to allow the students 
to learn about energy use in schools and links into the 
control system.

Slide 83

Proposed improved insulation U-values

Slide 85

Back to the fabric – Where do we think the heat goes?

Night Time Heat Loss Daytime Heat Loss

Ventilation 78%Infiltration 36%

Slide 87Slide 86

Proposed system in Ennis School
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(Slide 90) Now the second case study is on a passive house, (Slide 91) that’s the German standard for 
passive house schools or passive house dwellings. (Slide 92) We’ve applied this to a school, it’s a simple 
school with 4 classrooms (Slide 93) that can grow to 6 (Slide 94) and can grow to 8. It’s a simple rural 
school, single-storey, note as you can see to the right hand side so all the classrooms face south or east. 
(Slide 95) Side plan, playing fields. (Slide 96) These are the passive house requirements. You will see the 
figure of total primary energy demand of 120kw per square meter per year. That is quite a high figure and I 
think that results from dwellings and it’s something we might examine more carefully for schools which 
should be a lot lower, which you can see the airtight requirement is very, very tight. (Slide 97) The figure 
there on the fourth line and the third line on 44 is the primary energy demand of the building, 44. I will 
come back to that figure later. (Slide 98) This is the form of construction of the building; it is being 
constructed way in advance of the insulation requirements in Ireland. I emphasized earlier, Ireland has a 
fairly mild climate unlike Scandinavia, Norway, Finland, Sweden where they have a fairly arctic climate 
and very cold climate. (Slide 99) We normally do not put the levels of insulation that is demanded by a 

Slide 88

Junior School Entrance

Senior School Entrance

Ennis Primary School – 32 classrooms – under construction

Slide 90

2.Case Studies in Ireland

• 3 Pilot Passive House Standard        
Primary Schools

Nearly Zero-Energy 
Educational Facilities:

Slide 89

Ennis Primary School – Elevations under construction

Slide 91

RURAL SCHOOLS PROJECT - 4 / 6 / 8 CLASSROOMS

Kilfinnane NS, Kilfinnane, Co.Limerick (6 Classroom)

SN Mhuire, Moynalty, Kells, Co.Meath (4 Classroom)

Powerscourt NS, Enniskerry, Co.Wicklow (4 Classroom)

Slide 93

RURAL SCHOOLS PROJECT - 6  CLASSROOMS

Slide 92

RURAL SCHOOLS PROJECT - 4  CLASSROOMS

Slide 94

RURAL SCHOOLS PROJECT - 8 CLASSROOMS

Slide 96

Achieving “Passive House” Standard

Threshold Requirements
• annual space energy < 15 kWh/m2/year 
• total primary energy demand 
< 120 kWh/m2/year

• air tightness < 0.9 m3/sec/m2 @50 Pa

Adapting Passive Design Principles
• Increasing thermal performance of building fabric
• Creating airtight envelope
• Integrating Mechanical Heat Recovery Ventilation 
(MHRV) System

Slide 95

KILFINNANE NS  - 6 CLASSROOMS
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passive house building, (Slide 100-101) but you can see these details are showing a lot more insulation, the 
thermo graphic studies indicating the heat loss. (Slide 102) This slide showing the integration of ventilation 
systems, the extraction in red and the supply air in blue. (Slide 103-104) This is the building just 
completed, we have 3 of them completed; we will now study them over the next year also. Quite a simple 
building.

(Slide 105-106) This next building is a demonstration project which is the final built project I would like to 
show you. It’s 575 pupils. It’s called Colaiste Choilm, Colaiste meaning a college or post primary school. 
It’s in the middle of Ireland; it has won a number of awards already. (Slide 107) These are the range of 
topics that are being explored in the building. It will be very carefully monitored over its first 3 years in 
use, it’s about a year in use at the moment and you will see a number of technologies are being explored 
with a view to testing them and see “should we have these as our standard in all those schools”. (Slide 108) 
That’s the building, the west elevation, the main entrance. (Slide 109) I should have said that I’m an 

Slide 97

Treated Floor Area: 816.0 m

Applied: Annual Method

Specific Space Heat Demand: 15 kWh/(m2a)

Pressurization Test Result: 0.6 h-1

Specific Primary Energy Demand
(DHW, Heating, Cooling, Auxiliary and Household Electricity): 44 kWh/(m2a)

Specific Primary Energy Demand
(DHW, Heating and Auxiliary Electricity): 28 kWh/(m2a)

Specific Primary Energy Demand
Energy Conservation by Solar Electricity: kWh/(m2a)

Heating Load: 11 W/m2

Frequency of Overheating: 0 %

Specific Useful Cooling Energy Demand: kWh/(m2a)

Cooling Load: 2 W/m2

Powercourt School Passive House Verification

Slide 99

the building fabric
ROOF 0.08 w/m2k

• Single ply membrane
• 120mm rigid insulation 
• 19mm OSB with breather membrane 

over 
• 300mm quilt insulation between 

timber rafters –
• Vapour check to achieve air‐tight seal 

fixed to underside of rafters 
• 350mm services cavity to facilitate 

MHRV supply & extraction
• 12.5mm acoustic perforated 

plasterboard on suspended MF ceiling 
system

Slide 98

the building fabric 
u values w/m2k

Element   bldg regs low        “passive house”
Walls 0.27 0.16          0.09
floor 0.25 0.25          0.08
roof 0.2O 0.16          0.08
glazing 2.2                  1.8            1.5 / 0.9

Slide 100

the building fabric
EXTERNAL WALLS 0.09 w/m2k

• Weber external insulation system 
selected external render

• 200mm (2 x 100mm boards) 
Kooltherm K5 EWB Insulation

• 215mm hollow block
• 18 nap plaster finish (internal)

FLOOR 0.08 w/m2k

• 2.5 mm selected vinyl floor finish
• 150 mm power floated concrete slab
• 200 mm kooltherm K3 insulation
• “FoamGlas” Block

Slide 102

Integration of ventilation systems 

Slide 101

the building fabric 

Slide 103 Slide 105

2.Case Studies in Ireland

• Post-Primary  Research & 
Demonstration Project.

Nearly Zero-Energy 
Educational Facilities:

Slide 104
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architect by profession and the orientation and the basic decisions architects make I believe are 
fundamental to the efficiency of the building. It’s a fairly simple building; it’s a very simple and short 
perimeter. To the right hand side it faces east. (Slide 110) This is just the side plan, (Slide 111) that’s the 
west elevation; the left hand side is the student entrance. (Slide 112) This is the east elevation which enjoys 
a view over plain fields and has a large area of classroom glazing, so it’s a passive gain school also. (Slide 
113) The plan is fairly straightforward, with the large hole on the left hand side, teaching spaces, large 
workshops on the ground floor. (Slide 114) Typical classrooms are on the first floor. To the bottom of the 
page would a specialist teaching room (Slide 115) which is like computer rooms. (Slide 116) On the roof 
there are 90 m2 of photovoltaic and these have been really quite successful. Ireland as mentioned has a 
climate with a lot of rain, lots of overcast cloudy days and these have actually been quite successful, I’ll 
come back to that later. (Slide 117) The corridors are very simple and straightforward. (Slide 118) Student 
space. (Slide 119) This is the large hole which has behind the red screen is the music room which functions 
has a stage. Good day-light, could be better. The daylight factor here is now 3%, I’m urging architects to 

Slide 106

Colaiste Choilm Research & Demonstration Project

Coady Partnership Architects

BDP Building Services

Slide 108

Colaiste Choilm, Tullamore

West Elevation – Main Entrance

Slide 107

• Maximising Daylighting
• Natural Ventilation
• Passive Solar Gain
• Photovoltaic Panels.
• Microgeneration CHP
• Solar Panels. 
• Extensive metering of all systems.
• Metering of sewage
• Rainwater recovery
• Biomass 
• Ventilation Strategy to be considered.
• Solar Powered Street Lighting. 
• Airtightness of 3m3/hr/m²

•CO2 monitoring in Classrooms 
•Fuel Monitoring
•Education model/interactive
•External insulation.
•Energy targets re performance. 
•Complete Modelling.  
•Electrical distribution systems for ICT 
•Reverse Return Heating systems
•Radiant Heating
•Low water content Radiators
•Recirc fume cupboards. 
•Web based Controls
•Monitoring of the project for 3 years.

Range of Research Topics

Slide 109

SUSTAINABILITY 
FEATURES:

•Orientation

•Massing

•Fabric/Materials

•U-values

Slide 111

Colaiste Choilm, Tullamore

West Elevation – Student Entrance

Slide 110

Colaiste Choilm, Tullamore

ENTRANCE

Site area: 8.47 acres

DESIGN:

575 pupil 

3 storey school building

Main Entrance

Set Down & Parking

6 no Basketball Courts

90m x 65m Sports Pitch

Service Yard

Pedestrian Entrances

Future Roundabout

External Play Areas

Slide 112

Colaiste Choilm, Tullamore

East Elevation to playing fields

Slide 114

First Floor Plan

Slide 113

Ground Floor Plan

ACCESS:

Main Entrance

GP Entrance

Exits to Playground & Pitches

BUILDING FEATURES:

38 no total teaching rooms

595m2 PE Hall

180m2 General Purpose Area
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move to about 4.5%. Of course that will increase the energy loss but it’s something that we wish them to 
do. Very good acoustics are also in the room (Slide 120) and you will see there at the bottom, it has 
achieved an A2 energy certificate, I will explain that later. It’s a 51% improvement over current building 
regulations and 76% improvement in carbon performance. (Slide 121) You see our leakage there is only 3 
m3, (Slide 122) that has been achieved by automatic. In addition to our leakage we also have automatic 
carbon dioxide controls, controlling automatic openable windows or louver. (Slide 123) You can see them 
behind the louver there and the windows on the left opening. (Slide 124) This is the main entrance. (Slide 
125) The IT demand in the building has been increasing in the last 5 years with interactive smart boards, 
projectors, but it has helped and has increased the electrical yields which by virtualizing the servers and the 
cloud computing and looking carefully at the specification of all of the IT equipment, there has been a 
reduction in energy but I will come back to that later. (Slide 126) I said the photovoltaics were quite 
successful, they are providing 14% of the electrical energy, and combine heat and power-plant, small plant 
is providing 25%. (Slide 127) This is the kind of monitoring we are doing, 10 million readings being 

Slide 115

Second Floor Plan

Slide 117

Colaiste Choilm, Tullamore Main Stairs

Circulation corridors

Slide 116

Roof Plan

Access Stairs

Viewing Platform

Photovoltaics (90m2)

Slide 118

Canteen Assembly Space

Slide 120

Environmental Design

Targeting a natural step forward in 
design for:

• Energy use
• Water use
• Space environmental quality

Include renewable technology options that could 
potential feature in future schools

Provide a model to allow a significantly 
improved understanding of secondary school 
energy and water performance, through 
monitoring

A2  Design Energy Certificate

51% improvement on Building Regulations Part L 
Energy Performance Certificate

76% improvement on Carbon Performance 
Certificate

Slide 119

Sports Hall – Music & Drama Stage 

Slide 121

Passive Design Enhancement

50% better overall U-Value than the 2008 
building regulations

External insulation to reduce thermal bridging

Air leakage of 3m3/m2/hr    (1.8 achieved)

Concentration on “real” air leakage with “real” 
at end of defects tests.

4/2 L WC’s and waterless urinals used in 
conjunction rainwater recovery

Environmental Design

Slide 123

Colaiste Choilm, Tullamore

Slide 122

Environmental Design
Environmental Quality

Automated Carbon Dioxide Control

Exposed mass

Night cooling

Circulation stack ventilation

Stack ventilation to construction studies rooms
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gathered each year. (Slide 128) This is an example of a very careful detailing an insulation standard 
achieved. 50% better than those required by the building regulations. (Slide 129) This is just the slide 
explaining about our leakage as oppose to controlled ventilation. (Slide 130) The top slide is showing you 
controlled ventilation, uniformed ventilation, warmed and in a cold building difficult to resolve, (Slide 131-
132) and the reality of how this is expressed. I mentioned about interactive computers and interactive smart 
boards/whiteboards, and there was a need to have an actual sign telling the students to open up the blinds 
again when to enable daylight to come in. (Slide 133-135) I think 4 of the classrooms in this school we are 
trialing a mechanical heat recovery, small cassette units, and you will see the graphs at the bottom indicate 
an almost 50% reduction in the energy usage with mechanical heat recovery, where we have been reluctant 
to go this route because our strategy has been natural ventilation because the cost of maintaining schools, 
there is a government grant but schools that grant covers heating and lighting and insurance but does not 
cover the cost of maintenance. So we have a concern that sophisticated heat recovery units may not be 
maintained into the future. But this is something that we will need to come back to.

Slide 124

Colaiste Choilm, Tullamore

Main Entrance

Slide 126

Environmental Design
Renewable Systems

Combined heat and power engine

Photovoltaics

Biomass

Electrical load proportions

120m2 PV = 14%

50kWe CHP = 25%

Slide 125

I.T.

Virtualized servers

Low energy I.T. specification

Automated system shutdown

Heat recover from comms room

Environmental Design

Slide 127

Environmental Design
Monitoring

Over 10 million readings gathered and recorded 
each year

Heating
Water
Renewable energy
Electrical usage
System performance
Room environmental quality

Research test rig for heat recovery ventilation

LED external Lighting

Slide 129

SUSTAINABILITY 
FEATURES:

•Orientation

•Massing

•Fabric/Materials

•U-values

•Airtightness

Colaiste Choilm    

Target 3.00m3/h/m2

Achieved 1.83m3/h/m2

30% of a schools heat is lost through 
unwanted air leakage during the night – This 
is reduced through air tight construction.

Proved through building pressure testing

Slide 128

SUSTAINABILITY FEATURES:

•Orientation

•Massing

•Fabric/Materials

•U-values
External insulation is considerably better

than the traditional cavity approach

Overall Insulation levels are 50% better than 
those required by the building regulations

Slide 130

SUSTAINABILITY 
FEATURES:

•Orientation

•Massing

•Fabric/Materials

•U-values

•Airtightness

Tight Building

Fresh air

Controlled vents

Uniform ventilation & warmth

Good comfort levels

Local control
Heat leakage prevented –

particularly during the night

Leaky Building
Draughts

Localised cold spots

Closing vents may not                       
improve matters

Complaints about 

thermal comfort
Difficult to resolve

Remedies – electric heaters

Cost – financially
– environmentally

Slide 132

LIGHTING

•Controls

•Blinds

Slide 131

SUSTAINABILITY 
FEATURES:

•Orientation

•Massing

•Fabric/Materials

•U-values

•Airtightness

•Natural Ventilation

•Daylighting

Environmental conditioning

• Quality natural light has been show to 
improve student performance by up to 23%

•Exposed concrete is used to reduce 
temperatures in warm weather.

•Quality natural ventilation provided by 
opening windows at high and low level.

High level windows can be used to prevent 
draughts in colder weather.
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(Slide 136) I mentioned about photovoltaics (Slide 137) and this is just a diagram indicating the combined 
heat and power plant. (Slide 138) It’s just a research, that’s just a diagram indicating the CHP plant giving 
heat and also electricity. We have a biomass boiler as well. (Slide 139) It’s just a diagram indicating the 
graph of relative heat cost. (Slide 140) The carbon implications. We use gas in Ireland that comes all the 
way from Russia, we have discovered some gas but it will be a while here. The security of energy is a 
factor so here explored biomass, (Slide 141) which is what a chip. (Slide 142) There are issues with it, it is 
more expensive currently than gas and there are some heating problems with maintenance and the supply 
of material. (Slide 143) Of course water costs money to purify to pump and it can affect energy so we have 
full rainwater recovery from the roofs that are used to flush the toilets. (Slide 144) The top figure is the 
2.3L per pupil per day of mains water is used. There is a total rain water plus mains water usage of only 
6.8L per pupil per day. The CIBSE, the international organization talks about a figure of 15 and many of 
our treatments plans are based on that 15 figure. But here we have figures which clearly show that by using 
and conserving water carefully and reusing rainwater, we can reduce the figures. (Slide 145-146) So these 

Slide 133

AIR QUALITY

WHY VENTS?
Why Vents

•Reduced Draughts

•Secure Night Cooling

•Less Noise Transfer

•Not Affected By Blinds

•Less distraction

Poor air quality results in loss of 
concentration.

Air quality is poor in over 50% of 
typical classrooms measured in the 
UK.

CO2 controlled vents are used to 
ensure excellent air quality

Slide 135

HEAT RECOVERY

Heat recovery test rig : 4 rooms used as part of the test rig : heating energy use below 

Slide 134

VENTILATION

•Automatic vent

•Manual Openings

•Open Windows when 

required 

Slide 136

SUSTAINABILITY

SUSTAINABILITY 
FEATURES:

•Photovoltaics

Slide 138

ELECTRICAL ENERGY

PHOTOVOLTAICS

HEATING

CHP

Biomas
s

HEAT

ELECTRICITYPV

Gas

CHP is used for research into the future potential of fuel cell 
CHP rather than posing a practical carbon solution

Slide 137

SUSTAINABILITY

SUSTAINABILITY 
FEATURES:

•Combined heat & 

Power Generator 

(Gas)

Slide 139

ELECTRICAL ENERGY

PHOTOVOLTAICS

HEATING

FUEL COSTS

Slide 141

SUSTAINABILITY

SUSTAINABILITY 
FEATURES:

•Biomass Boiler

Slide 140

ELECTRICAL ENERGY

PHOTOVOLTAICS

HEATING

FUEL COSTS

CARBON IMPACT
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are just a few slides indicating if you put on one clothing you could reduce the energy, (Slide 147) and this 
is the breakdown of energy usage. Incredibly and we worked with one of the best consultant engineers on 
this building and still 40% of the electrical energy used occurs when the school is unoccupied. And why is 
that? It’s because the school is unoccupied for approximately 80% of that time, and while it might only be 
50W, 100W, it’s a long time so it’ll all add up. (Slide 148) These are the tests being undertaken. The PC 
computers and the servers are not being turned off, so on the next schools we are going to look at carefully 
how we can turn the entire energy or electrical energy demand of minimizing as much as possible. (Slide 
149) Incredibly under schools in which the photovoltaics are providing 13% of energy usage. This is a 
fairly significant percentage in a country like Ireland where we have extensive cloud cover and limited 
sunlight, so it’s something worth exploring. (Slide 150) This is the principle teacher has this available to 
him on his own PC so he can see the energy being used (Slide 151) and this school which is on the 
extremely right, Colaiste Choilm, uses 27% less energy compared to typical new schools like the generic 
schools, the primary schools I showed you earlier, so it is a very good success. (Slide 152) We have a 

Slide 142

ELECTRICAL ENERGY

PHOTOVOLTAICS

HEATING

FUEL COSTS

CARBON IMPACT

BIOMASS

Almost Zero CO2 Heating solution

Like a large solar collector and store?

Generates local jobs

Part of Irelands Carbon Solution

A great solution, but the fuel is currently 
more expensive than gas, and 
generates some short term 
pollution.

Slide 144

WATER SAVINGS

2.3 L/p/day of mains 

6.8 L/p/day total use

Where day refers to occupied 
school day.

The 12m3 tank status is 
shown below, showing that 
it is more than adequately 
sized.

Slide 143

SUSTAINABILITY

SUSTAINABILITY 
FEATURES:

•Rainwater 

Harvesting

Slide 145

TEMPERATURE

•Optimise comfort 

levels

• Close windows when 

not required

Slide 147

ELECTRICAL ENERGY

40% of electrical energy occurs when the school is unoccupied !

This is because the school is unoccupied for approx 80% of the time and a low load adds up!

Slide 146

POWER

•Lights

•Computers

•Photocopier

•Fax

•Televisions

•External lights

Weekends and 

Holidays

Slide 148

ELECTRICAL ENERGY

Server runs all night but its energy is considerably reduced through virtualization
PC labs are supposed to turn off but are still registering 50 to 500W during the night on occasion.

Slide 150

INFORMATION 
SCREEN PV

Live Electricity 
Usage 

Rainwater Use and 
Storage 

Heating Energy

Slide 149

PHOTOVOLTAICS

Photovoltaics have saved €2,068 so far and have provided 13% of the electrical energy.  
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requirement in Ireland and the EU to have a Building Energy Rating Certificate, (Slide 153) and this school 
was designed and the target was on the left hand side, of an A3 rating and instead we achieved an A2 
rating. It’s difficult to see there but the primary energy use is about 81KW per annum which is primary 
energy. (Slide 154) It has already won a number of awards in Ireland and it has been shortlisted for the 
CIBSE, that’s the Chartered Institutes of Building Services Engineers which is an international 
organisation.

(Slide 155) If I may for about 2 minutes speak about this slide. Buildings are responsible for approximately 
40% of energy consumption and 36% of the European Union’s carbon dioxide emissions. Within the 
buildings sector improvements in energy efficiency intended with increased use of renewable energy 
technologies constitutes important policy measures needed to reduce the European Union’s energy 
dependency on fossil fuels and associated green gas emissions. Nearly zero-energy buildings are one of the 
most significant differences between the 2006 directive and the 2010 recast directive year. Each country 
was expected by September of the last year to have a national plan. Our Department of Environment is still 
preparing that document, the action plan in consultation with the big spending departments who are 
involved in buildings like education, health and public works, and in another 2 or 3 months we hope to 
have a plan going to the European Commission. You will see here that for new building there will be an 
Irish definition of near zero-energy buildings. My understanding is that we will actually give a figure. It 
may well be a figure around 15KWH per square meter per annum that is still up for discussion. You will 
have seen that our passive house schools achieved around 44 but even our test bed schools that I just 
showed you a moment ago, Colaiste Choilm was around 81, so we have somewhere to go to achieve this 

Slide 151

Energy used
kWhr/m2/year

0
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Schools
built in
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Schools
built in
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Schools,
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Practice 

Current
school
designs

based on
TGD's

Colaiste
Choilm

27% Less energy used compared with a typical new school

RESULTS

Slide 153

SUSTAINABILITY

Target BER: A3 Achieved BER: A2

Slide 152

Slide 154

Colaiste Choilm Research & Demonstration Project 

Next steps:
• Extensive monitoring
• lessons learned  
• Integrate into School Design Guides

In Parallel with:
• Passive schools
• Other research strands
• Next  to Zero energy buildings

www.energyineducation.ie

Slide 156

Nearly Zero-Energy 
Educational Facilities:

3. Results of Design Competition 

for a 1,000 Pupil Post-Primary School  

organised by
Royal Institute of Architects in Ireland

on behalf of 
Department of Education & Skills Ireland

Slide 155
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target. The target date is 2018 for new public buildings and 2020 for all new buildings. So in a month or 
two I would have a greater certainty where Ireland is going. My understanding of the 27 member states of 
the EU, only 2 countries have submitted their action plans to the EU Commission, Ireland hopes to do that 
in the next few months. I understand the United Kingdom will be setting not an actual definition but a 
planned target of improvement compared to what buildings are achieving today. So I’m sorry to not be able 
to be more definitive on this today.

(Slide 156) My last few 5 minutes will just show you the results of an international competition. (Slide 
157) This was the most successful architectural competition ever held in Ireland. We had 111 entries from 
Ireland and 43 entries from 15 other countries including 2 or 3 from Japan I understand. The winning 
design team came from Scotland and their school is now being developed on a site in Dublin. The size of 
the building is 8,820 square meters plus a special needs unit, and estimated cost is 14 million euros. (Slide 
158) These are the architects, small practice in Scotland. Their website is wonderful. They have done a lot 

Slide 157

Most successful Architectural design competition in Ireland

111 Entries from Ireland + 43 Entries from 15 other Countries

Winning Design Team awarded contract to construct design on 
competition site 

at
Kingswood, Tallaght, Co. Dublin.

Area of School 8,820 m2 + Special Needs Unit 552m2 

Estimated Cost €14m 

Slide 159Slide 158

Winner
ARPL Architects

Ayr, Scotland

Slide 160 Slide 162Slide 161

Slide 163

Central Square

Slide 164 Slide 165
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of sustainable buildings, not just educational buildings. (Slide 159-160) These are the images of the 
building. Note is to the top of the page, so there is a bank of specialist workshops, rooms with a need of 
reduced glare, computer rooms that need to minimize overheating, but in this staggered formation here to 
the south facing east and facing south are the classroom spaces and teaching spaces. (Slide 161) First floor 
plan, (Slide 162) 3 dimensional images of the building, quite a simple building, very refined building. 
(Slide 163) Daylight very well used throughout the building and sent form square. (Slide 164) Simple yet 
refined elevations that we within the jury felt could be achieved within our cost limits. (Slide 165-166) 
Some nice spaces and opening up teaching to informal learning places where children can relax and learn 
by themselves or in small group. (Slide 167) This section was very well considered in terms of 
construction. (Slide 168) The joint second place winners, (Slide 169-172) any architects among you will 
recognize some references to Louis Kahn, the famous American architect, the Principle of this practice 
actually studied Yale under Louis Kahn so a very elegant building, maybe not the most sustainable building 
but beautiful in many remarks. (Slide 173) Very elegant building developed (Slide 174) and modeled on a 

Slide 171Slide 170

Slide 172 Slide 174Slide 173

Slide 166 Slide 168

Joint 2nd
de Blacam & Meagher

Architects

Slide 167

Slide 169
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monastery and simple construction. (Slide 175-176) The second placed winner was a more sustainable 
design, the elevations were OK just. (Slide 177) We have many buildings like this in Ireland that would be 
held buildings and we felt that the building could be somewhat better, (Slide 178) but in terms of its 
location on the site, note is to the right hand side. You have an entry here, a hall here, some specialist 
rooms here, and classrooms facing south over plain field pitches. (Slide 179) An elegant design, simple. 
(Slide 180) First floor plan, (Slide 181) second floor plan. It had opened up the corridors into informal 
learning spaces. There were some voids giving natural light and ventilation into the depth of the building. 
(Slide 182) A cross section that was very well considered with natural ventilation, and you can see how 
well considered the natural ventilation was within the building. But incredibly and at some cost and some 
excess area they had introduced these docks or double ward spaces, so that in the future, maybe the future 
will be within the next 5 years, they could have a centralized heat recovery plant here. So rather than 
natural ventilation this building could have been a sealed building with heat recovery. It was not in the 
brief but it just shows you how one frame of architects working with very good engineers were looking 

Slide 175

Joint 2nd
Coady Partnership

Architects  

Slide 177

South Entrance Approach

Slide 176

Main Plaza Entrance approach

Slide 178

Plan

Slide 180

First Floor Plan

Slide 179

Ground Floor Plan

Slide 181

Second Floor Plan

Slide 182

Section

Slide 183

GP and School Section

East Elevation
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into the future. (Slide 183) Some images of the building, (Slide 184) some cross sections, (Slide 185-186) 
some nice spaces. 

(Slide 187) Thank you so much. I would just like to say to you also that our Minister for Education at the 
moment, Ruairi Quinn, happens to be an architect and was very supportive of the work we are doing in the 
Building Unit, is very supportive of the work of the OECD and CELE, and the competition was deemed to 
be a great success within the architectural profession within Ireland, and Ministers supporting the 
announcement next May of another competition, an ideas competition for a primary school and we will 
publicize that though the air and welcome any architects and design teams to participate in that. There will 
be a prize fund; it will be a competition for not to actually build the building but to get a prize, so I wish 
anybody well who might enter that competition. There are my contact details and thank you so much. 
Thank you.

Moderator:
 Thank you, Mr. Tony Sheppard. Please offer him vigorous applause.

Slide 184

Construction Rooms Section

Sports Hall Section

Slide 186

Upper Level Central Space with Library

Slide 185

Central Space

Slide 187

Nearly Zero Energy 
Educational Facilities 

Contact details for further information

tony_sheppard@education.gov.ie 

Thank You
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Moderator: 
Now, let us start the second part.
Professor Hiromi Komine of the Department of Architecture, Chiba Institute of Technology and project 

leader of the Working Group on a Fundamental Study of School Facility Environments is going to give a 
speech titled “Research Study on Environment—Friendly School Facilities—Trend in Recent Years- 
Studies on Eco-school – From the beginning to now—.” For his profile, please see the material in front of 
you.

Please start, Professor Komine.

Mr.Hiromi Komine:
(Slide 1) Thank you for the introduction. I have been engaged in research on Eco-schools for 20 years. I 
think this is why I have been given the opportunity to give this lecture here. Thank you so much.
(Slide 2) Here, I arranged past reports concerning today’s topic I have on hand. There are 24 reports in total 
as shown in the photo. I would be happy if they are able to convey the long history and the depth of the 
survey study.
(Slide 3) Study of Eco-schools started in 1993 from the exploration of its basic ideas, need and social 
background while working to build the concept of Eco-schools. Around this time, a Japan-Canada joint 
research on a super-insulated house called R2000 started in 1991. In 1992, the Earth Summit was held in 
Rio de Janeiro, Brazil, and Agenda 21 was adopted. The fact that the survey study on Eco-schools started 
at the time when the global environment and reduction of environmental burden attracted attention 

Slide 1

Survey and Study on Environmentally 
Friendly School Facilities 
-- Trend in Recent Years --

Studies on Eco-School – From the beginning to now－

National Institute for Educational Policy Research
Educational Facility Study and Lecture Meeting

January 22 (Tue) 2013

Hiromi Komine, Professor
Chiba Institute of Technology Department of 

Architecture and Civil Engineering

Slide 4

Slide 2

Slide 5

Started in１９９３
►Education Ministry commissioned the Architectural 

Institute of Japan

“Eco-School Subcommittee” was set up under the 
Research Committee on School Building

► Survey study on the direction of environment-
friendly school facilities (Eco-School)

Study of the concept of Eco-School
Literature research
Field survey

Questionnaire survey

Slide 3

Predawn of Survey Study
From 1993

►Concept of Eco-School was constructed 
Basic idea
Background and need

►Spread of Eco-School and study of its 
possibilities
Literature research
Case research

Slide 6

Concept of Eco-School remained almost the 
same since the beginning 

Measures to improve individual targets

Measures including the surrounding area

Measures considering the global/natural environment

Consideration of school 
environment

Improvement of 
learning/education environment

Consideration of social/regional 
environment 

Intelligent school

1. Educational facilities with more and higher functions
(diverse and sophisticated learning needs among people)

2. Organic coordination for upgrading of various functions of 
educational facilities

3. Improvement and enhancement of information environment 
(effective utilization of various information sources)

4. Comfortable and rich education facilities with consideration of  
humanity, culture and the symbiosis with nature

Consideration of  the global/natural 
environment

Eco-school

-Space planning considering the environment
-Use of building materials that fit in with the 
environment
-Ingenuities for easy maintenance and management
-Ingenuities for economical use of resources and 
energy
-Ingenuities for preservation of the local 
environment

Facilities

Operation
-Ingenuities for preservation of 
the local environment
-Skillful management of facilities 
with consideration of the 
environment

Education
-Ingenuities to use 
environment-friendly 
facilities for environment 
education
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indicates the progressive nature of the study.
(Slide 4) This is the report. (Slide 5) Eco-school Subcommittee, the Research Committee on School 
Building, Architectural Institute of Japan engaged in the study commissioned by MEXT. The study covered 
these four items.
(Slide 6) First, we studied the concept of Eco-schools. At that time, there was a concept of Eco-schools 
mainly in Northern Europe. However, the concept was defined as facilities for environmental education, 
which is different from the concept I’m talking about today. The concept of Eco-schools in the report was 
also different and defined from three perspectives of facilities, operation and education, as illustrated here. 
Basically, this concept has been succeeded up to today.
(Slide 7) The report presented concrete images of facilities from the very beginning. They are primitive by 
today’s measure but I hope you can see that we have been working with concrete images from the very 
beginning.
(Slide 8) The survey study identified devices and ingenuities adopted in environment-friendly buildings 
based on a literature research and field survey. The literature research covered 19 environment-friendly 
school facilities in Japan and 9 such facilities abroad. (Slide 9) Field survey was conducted in the five 
schools that were considered environment-friendly at that time. (Slide 10) In addition, a questionnaire 
survey was conducted for boards of education of prefectures and government ordinance cities. Its purpose 
was to grasp the state of eco-school development, the presence/absence of a guideline for the development 
and the actual conditions of eco-schools at that time. 18 boards of education answered that they have more 
than three eco-schools.
(Slide 11) This is the report. (Slide 12) The architectural institute carried out survey study in fiscal 1994 as 

Slide 7

Image of Eco-school
Embodied in Facilities

Consideration to marginal environment
Planting trees

Permeable 
pavement

Returned to 
groundwater

Lawn

Eave

Photovoltaic 
power generation

Natural 
ventilation

Floor heating

Use of earth thermal (cool tube)

Rainwater utilization
(rainwater harvesting 

tank)

Solar heat 
collection panel Natural 

lighting

Wood, stone and other 
natural materials

Greenhouse
Warm swimming 

pool

Solar heat utilization
(heat storage tank)

Rooftop 
gardening

Floor heating

External thermal 
insulation structure

Wall surface 
vegetation

Slide 9

Field Survey
► Cold region

Yamagata Prefecture 
Kaneyama Town Junior High School
Yamagata Municipal Nishi Yamagata Elementary School

► City center
Tokyo Meguro Ward Miyamae Elementary School

► Warm region
Okinawa Naha Municipal Josai Elementary School

Naha Municipal Oroku Minami Elementary School

Slide 8

Literature Research
► School facilities: 19 cases in Japan and 9 cases abroad
► Facilities

Space planning considering the environment
Use of building materials that fit in with the environment
Ingenuities for easy maintenance and management
Ingenuities for preservation of the local environment
Ingenuities for economical use of resources and energy

► Management
Ingenuities for skillful management of facilities

► Education
Ingenuities to use environment-friendly facilities for 
environment education

Slide 10

Questionnaire Survey
► For boards of education of prefectures and government ordinance 

cities
► Survey content

Status of improvement based on the Guidelines for Environment-
focused Upgrading of Public Facilities
Number of Environment-friendly school facilities
Features of the Environment-friendly school facilities
Characteristics/elements of facilities and their operation
Actual cases of environment education

► 18 prefectures/government ordinance cities had more than three 
environment-friendly schools 

Slide 11 Slide 12

►FY1994: Survey and Study were continued
Literature research
Field survey
Gathering information on technical methods
Estimation of environmental burden in school 
facilities
Concept of Echo-School and its development

Basic idea
concepts, ideals, methods

Current problems and measures
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well. (Slide 13) Literature research and field surveys were carried out. The literature survey expanded the 
scope from school facilities to other buildings as shown here. Naturally, the survey covered only facilities; 
not their managerial or environmental aspects. (Slide 14) Field survey was conducted for these five 
facilities. (Slide 15) Based on the literature researches and field surveys for two years, we again studied 
architecture magazines, academic journals and books. By doing this, we gathered and analyzed methods 
available for eco-schools.
Based on the seven items shown in this slide, an information sheet was created for each technical method. 
(Slide 16) We also analyzed various materials to quantify the need of echo-schools. For example, the total 
floor area of school facilities was about 300 million m2 in national total, which was about 24% of that of 
commercial buildings. However, classrooms did not provide the right environment for learning and 
education. I have prepared a material showing that the energy consumption of school facilities was about 
10% of that of all commercial buildings. The small energy consumption per unit floor area may lead to an 
indoor environment that is not appropriate for the environment.
Need for urgent reduction of environmental burdens might not be high in terms of energy consumption 
intensity. However, if school facilities are used as local centers for life-long learning, it will be necessary to 
extend the hours of use, upgrade their functions and improve their amenities. This will generate concerns 
over an increase of energy consumption and an accompanying increase of environmental burden in the 
future.
So, the study concluded that it was necessary to take measures to reduce environmental burden early and 
develop eco-schools.
(Slide 17) This is one of the graphs newly analyzed in the report. Because it was known that the length of 

Slide 13

Literature Research
► 23 facilities in the country

ex. libraries, gyms, government buildings, offices, 
research/accommodation facilities, hospitals, collective housings 

► Only the facility aspects were surveyed 
Space planning considering the environment
Use of building materials that fit in with the environment
Ingenuities for easy maintenance and management
Ingenuities to fit in the climate
Economical use of resources and energy

► The managerial/environmental aspects were not surveyed

Slide 15

Gathering Information on Technical Methods
► Methods available for Eco-School

Cases were gathered from books, magazines, academic journals, 
etc.

► An information sheet was created for each technical method.
Space planning considering the environment
Ingenious use of building materials that fit in with the 
environment
Ingenuities for easy maintenance and management
Ingenuities to fit in with the climate
Ingenuities for economical use of resources and energy
Ingenuities for preservation of regional ecosystem
Ingenuities to maintain good indoor conditions

Slide 14

Field Survey
►Iwaki Fusha-mura Center House
►Research Institute of Innovative Technology for 

the Earth (RITE)
Headquarters facility

►Daiwa House Industry Central Research 
Laboratory
Eco-housing, passive solar house

►Kansai Science City Pavilions
OM Institute and others

Slide 16

Estimation of Environmental Burdens in School Facilities
► Floor area of school facilities in FY1993

Total floor area: about 300 million m2 in national total 
About 24% of that of commercial buildings

► Energy consumption: about 10% of that of commercial buildings
-> Not right environment for learning and education
-> Local center to support life-long learning

Functional upgrading and amenity improvement were essential
->  Concerns of increasing energy consumption and environmental 

impact
► Service life

Facilities were demolished when they reached about half of their 
legal durable years 

Slide 18

Concept of Eco-School and Its Development
►Concept of Eco-School: same as presented in the 

previous year
►Basic approach to its ideal
(1) Ensure a friendly environment for students and 

teachers
(2) Ensure a friendly environment for people of the 

community
(3) How to build earth-friendly facilities
(4) How to use facilities in an earth-friendly manner

Slide 17

39%

27%

34%

Comparison with estimation results of offices
LCCO2・LCC: both about one-third
LCCO2 in operational phase: 39% (63% for offices)

Just after the completion: 27% (16%）
At the time of repair/refurbishment/disposal: 34（21%)

Average length of life: 30 years
Highlighting repeated extension/improvement (large-scale 
repair)
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life of an elementary school was about 30 years, LCC and LCCO2 for 30 years were estimated. Their LCC 
and LCCO2 were both about one-third of those of office buildings. We found that the figures of LCCO2 are 
almost the same in the operational phase and at the time of repair/refurbishment/disposal. The result 
highlighted anew that repeated extension/improvement had a major effect on LCCO2 in school facilities.
(Slide 18) The basic idea of eco-schools was summarized as a conclusion of the survey study for two years. 
One is that eco-schools are friendly for children/students who use them and people of the community. 
Consideration of environmental burden and friendliness to the earth is also required.
(Slide 19) It may have been judged that the two-year survey study by the architectural institute had created 
an environment for eco-school development. It moved to the second stage, enlightenment and trial of eco-
schools. MEXT moved to concrete measures by setting up the Committee of Research Partners.
(Slide 20) This is the report compiled by the Committee of Research Partners in 1996. I remember that the 
conceptual diagram on the front cover made a very strong impression.
(Slide 21) This is the concept or basic idea of eco-schools addressed in the report. I think you know the 
figure because it has been used on many occasions. There are three basic ideas: in terms of facility: “build 
in a friendly manner” for the users, such as children, the community and the earth; in terms of management, 
use buildings, resources, and energy “wisely, for many years”; in terms of education, utilize facilities, 
principles, and systems “for learning.”
(Slide 22) Further analyzing the idea of “build in a friendly manner,” we have these ingenuities/planning. 
The big difference with business buildings is, as mentioned before, poor indoor conditions. So there are 
two points: ingenuities to maintain good indoor conditions and planning that considers how students will 
use the facilities.

Slide 22

Build in a Friendly Manner
(1) Planning to create a friendly environment for students 
and teachers 

(i) Ingenuities to create an architectural space to become close to 
the environment

(ii) Ingenuities to maintain good indoor conditions
(iii) Planning that considers how students will use the facilities

(2) Planning to create a friendly environment for the region

(i) Ingenuities to fit in with the climate
(ii) Ingenuities for preservation of regional ecosystem

(3) Planning to create an earth-friendly environment

Slide 24

Contribute to Learning
(1) Planning to help students learn about the environment

(a) Ingenuity for learning from the facilities
(b) Ingenuities to facilitate understanding of the 
principle/mechanism

(c) Ingenuity to enable students to feel the facilities’ performance 
through their senses

(2) Planning to help awareness raising in the community
(a) Environment-focused building design
(b) Expand their knowledge of the environment

Slide 23

Ingenuities for Wise and Long Use
(1) Planning that extends the life of buildings

(i) Ingenuities to respond to functional changes
(ii) Choice of materials that last long
(iii) Ingenuities for easy maintenance/management

(2) Planning putting the blessings of nature to good use
Use of natural energy

(3) Planning for economical/efficient use
Efficient use of energy
Recycling of water and waste; reuse of materials
Effective utilization of existing facilities

Slide 19

Second Stage: Start of Enlightenment and Trial
From the second half of 1994

► From November 1994
Committee of Research Partners Concerning 
Environment-friendly School Facilities
(Department of Education Facilities, Education 
Minister‘s Secretariat)

(1) Basic approach was established
(2) Promotion measures were studied and proposed
(3) Images of geographical conditions, etc. were 

presented

Slide 21

Basic Approach

Fundamental Philosophies of Eco-schools

Fundamental Philosophies of Eco-schools

1) Facilities --- Facilities should be built gently for the users, such as children and 
students, the community and the earth.

・To be healthy and comfortable as a space for learning and living
・To be in harmony with the surrounding environment
・To be designed and built in a way to reduce the burden on the environment

2) Management --- Buildings, resources, and energy should be used wisely, 
for many years.

・To pay attention to durability and flexibility
・To make effective use of natural energy
・To use the facilities economically and efficiently

3) Education --- Facilities, principles, and systems should be used for learning.
・To be used for environment education as well

Facilities
Built in a friendly

manner

Management
Used wisely, for

many years

Education
Utilized for

learning

[Source] “(A report) On Building Environmentally-Friendly Facilities (Eco-Schools)” by 
Research Study Collaborators’ Conference on Environmentally-Friendly Facilities, March 1996

Slide 20
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(Slide 23) Further analyzing the idea of “use wisely, for many years,” we have these ingenuities/planning. 
Key features here are extension of the life of school buildings and easy maintenance.
(Slide 24) Further analyzing the idea of “utilize for learning” we have these ingenuities/planning. I think 
they are requirements specific to school facilities. Key features are school facilities that are useful for 
environmental education and help in awareness of the reduction of environmental burden in the community 
through children and students.
(Slide 25) The report also studied and analyzed necessary measures such as support and subsidy systems 
the government should provide to school boards that are willing to promote eco-school improvement.
(Slide 26) One of the proud achievements of the report was concrete images of eco-schools for different 
location conditions. The first one is an eco-school in a suburban area of a local city. (Slide 27) Next is an 
image of an inner-city eco-school. (Slide 28) This is an image of an eco-school in an urban area of a local 
city. (Slide 29) This is an image of an eco-school in mountain area. As you can see by looking at them, I 
think the presentation of these more concrete images helped the concept of eco-schools spread among 

Slide 25

Measures to Promote Eco-school 
improvement

► Formulation of improvement plans
Development of pioneering plans and provision of 
necessary support

►Response in the implementation stage
Use of subsidy systems

► Implementation of guidance, dissemination, etc.
Implementation of diverse guidance/dissemination 
activities
Implementation of multifaceted training programs
Enhancement of information provision

Slide 27

Playground
Gym

Indoor 
swimming 

pool

Solar cells//solar water heater

Rooftop 
vegetable 

garden

Community center

Satellite dish

Windmill

Entrance

Elementary 
school

(3*6=18 classes)

Children’s 
playground

Water park

Water fall

Ecological roof

Inner-city Eco-school  (overhead view)
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Bubbling 
stream

Kindergarten

Windmill

Water wheel

Mini biotope

Symbol tree

Satellite dish
Special 

classroom

Elementary school (2*6=12 classes)

Vegetable 
garden

Gym Community 
center

Hedge

Hedge

Playground

Swimming 
pool

Eco-school  in a local city (suburban area)  (overhead view)
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Low-rise 
housing area

Eco-school  in a local city (urban area)  (overhead view)

Mini biotope

Community center

Rooftop vegetable 
garden

Car 
parking Gym/Judo-Kendo 

hall

Indoor warm 
swimming pool
Retractable roof

Solar cells 

Windmill

Playground

Satellite 
dish

Rooftop 
vegetable 

gardenJunior-high school
(3*5=15 classes)

Greenhouse

Pedestrian 
path

Block 
park

Nature 
observation 

garden
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Eco-school construction/rebuilding 
Started

with a small number of schools as 
Pilot Project

Slide 29

Eco-school  in mountain area (overhead view)

Ski slope

Houses of school 
personnel

Satellite dish

Gym

Indoor swimming 
pool

Car parking

Community 
center

(Water mill) small hydraulic power 
unit

Administration 
building

Spring

Solar cells//solar water heater

Junior-high 
school

(2*3=6 classes)

Cafeteria

Open-air 
theater

Playground

School route
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Pilot Model Study
► Promotion and verification were commissioned to school 

boards across the country
► FY1997

(1) Shimada City (Shizuoka)   (2) Uji City (Kyoto)
(3) Kashiwazaki City (Niigata) (4) Namerikawa City (Toyama)
(5) Kosugi Town (Toyama)

► FY1998
(1) Erimo Town (Hokkaido) (2) Nishiaizu Town (Fukushima)
(3) Wakakusa Town (Yamanashi) (4) Shikano Town (Tottori)
(5) Higashi Hiroshima City (Hiroshima)

► FY1999
(1) Nanyo City (Yamagata) (2) Toyama City (Toyama)

Slide 33

Nishi Aizu Town, Yama-Gun, Fukushima

Slide 32

Framework of Eco-School Pilot Model Project

MEXT
Development of Eco-
schools

○Subsidy rate of public school 
facility improvement

- New construction/extension:
1/3

- Rebuilding:1/3
- Large-scale conversion: 1/3

MOE
Global warming 
countermeasures

○Utilization of global warming 
countermeasure-related budget

- Environment-focused school 
renovation to prevent global 
warming
(Subsidy rate: 1/2)

- Introduction of fuel cells to 
schools (subsidy rate: 1/2)

Support Support

METI
Introduction of new 
energy

○ Utilization of programs for new 
energy/energy-saving vision 
development, etc.

○ Utilization of new-energy-
related budget/new energy 
technology field test program 
(subsidy rate: up to 1/2)

- Regional new energy, etc. 
introduction promotion program 
(subsidy rate: up to 1/2)

MAFF

○ Utilization of the budget 
related to forestry/lumber  
industry promotion measures 

- Improvement of school-related 
facilities among wooden public 
facilities (delivery rate: 1/2)

Eco-school 
Development

(Prefecture or municipality)

Development of basic 
plan

Improvement of 
buildings, etc.

(Facilities)

Maintenance/ 
management

(Operation)

Use for the 
Environment

(Education)

Introduction of local 
materials
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many people.
(Slide 30) In the following year, 1997, MEXT, in cooperation with the Ministry of Economy, Trade and 
Industry, Ministry of Agriculture, Forestry and Fisheries, and the Ministry of Environment, started the 
commissioning of pilot model projects to school boards of prefectures and government ordinance cities 
with the aim of promoting and verifying the eco-school development. (Slide 31) A pilot model study was 
commissioned to five school boards in fiscal 1997, five school boards in fiscal 1998 and two school boards 
in fiscal 1999.
(Slide 32) In the pilot model projects, four ministries provided subsidy to expenses for eco-school 
development with the aims of development of eco-schools, global warming countermeasures, introduction 
of new energy and introduction of local materials, respectively. (Slide 33) I, together with Professor Satoru 
Nagasawa of Toyo University, participated in a pilot model project in Nishiaizu Town, Fukushima 
Prefecture. This was a project to create an eco-school in a new junior high school to be built integrating 
four junior high schools. We discussed many things, but regrettably, I remember that the city adopted the 
easiest plan of installing photovoltaic panels, etc.
(Slide 34) In this period, the Hokkaido Education Bureau independently studied the possibility of a 
Hokkaido-style Eco-school considering the weather, characteristics and other conditions of Hokkaido. I, a 
person from the mainland in relation to them, participated in the initiative as a technical advisor and 
compiled a report in March 2000. The report was useful for environment-focused renovations of 
Kuromatsunai and Nakashibetsu Junior-high Schools.
(Slide 35) 1,340 schools have been designated as Eco-school Pilot Model Projects by April last year. They 
account for only about 4% of about 31,000 public elementary and junior high schools. The number is very 

Slide 34

Hokkaido Education 
Bureau’s independent 
initiative
Hokkaido-style Eco-
school

Later influenced
Kuromatsunai Junior-
high School and 
Nakashibetsu Junior-
high School 

Slide 36Slide 35

年度 平成９年度 平成１０年度 平成１１年度 平成１２年度
校数 18校 20校 20校 41校

年度 平成１３年度 平成１４年度 平成１５年度 平成１６年度
校数 58校 88校 97校 98校

年度 平成１７年度 平成１８年度 平成１９年度 平成２０年度
校数 101校 70校 79校 104校

年度 平成２１年度 平成２２年度 平成２３年度 平成２４年度
校数 157校 175校 134校 80校

合計 1,340校

Record of Certification as Eco-school Pilot 
Model Project  (as of April 2012)

Fiscal Year FY1997 FY1998 FY1999 FY2000

Number of 
Schools

18 20 20 41

Fiscal year FY2001 FY2002 FY2003 FY2004

Number of 
schools

58 88 97 98

Fiscal year FY2005 FY2006 FY2007 FY2008

Number of 
schools

101 70 79 104

Fiscal year FY2009 FY2010 FY2011 FY2012

Number of 
schools

157 175 134 80

Total 1340

Slide 37

Eco-school Subcommittee, Research Committee on School 
Building, Architectural Institute of Japan

►Development of technical methods for eco-school 
development
39 methods available for school facilities

Explaining the purpose, outline, effects, use for 
education, points to remember, etc. 
based on actual examples

Collection of examples
General examples, sultry region (southern region), cold 

region (snowy region), cold region (nature protection), 
urban area, photovoltaic installation introduction 
examples, wind power equipment introduction 
examples

Slide 39

Third Stage: Dissemination and Growth
From 2000

► Systematization of research studies on eco-school
► Past research studies were compiled

Department of Facilities Planning and Administration, 
Education Minister‘s Secretariat

“Committee of Research Partners Concerning 
Environment-friendly School Facilities”

Eco-school Subcommittee, Research Committee on School 
Building, Architectural Institute of Japan 

Slide 38
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small.
(Slide 36) In parallel with the survey studies at MEXT, the Architectural Institute has continued its own 
survey studies. The reason, I think, was a perceived need to provide more detailed information to school 
boards of prefectures and government ordinance cities toward development and dissemination of eco-
schools.
(Slide 37) This is the content of the survey study conducted by the Architectural Institute. Technical 
methods for eco-school development were organized based on actual examples. The purpose, outline, 
effects, use for education, points to remember, etc. of 39 methods available for school facilities were 
described. A collection of examples by region and project was also compiled.
(Slide 38) The letters may be too small for you to read the content. This is a sheet describing one of the 
techniques. I hope that you can feel the atmosphere in which such sheets were developed.
(Slide 39) In 2000, eco-schools entered the 3rd stage or dissemination and growth period. (Slide 40) This is 
a report compiled as a summarization of eco-schools in 2001 by systematically organizing the results of the 
past survey studies and developing and adding new materials. (Slide 41) This report describes the 
following, with the need for eco-school development and eco-school planning positioned as two major 
axes. Many domestic laws related to global environmental protection and environmental load reduction 
were developed in the second half of the 1990s. In response to this, global environmental protection 
became one of the important points in design concepts. In light of the social situation, the report described 
the need for and meaning of eco-school development and subsidy system for such development.
(Slide 42) For example, this is one of the added materials to illustrate CO2 emissions accompanying school 
activities based on the inter-industry relations table. Because about 50% of CO2 emissions accompanying 

Slide 40

平成13年3月

Summarization of Research Studies on 
Eco-school

Slide 42

Ratio of the Facility-related CO2 Emissions in the 
CO2 Emissions from All School Activities

► 50% are facility-related → Significant reduction target

Design management
New construction work

Repair work

Equipment 
replacement

Facilities 
management

Electricity

Fuel 

Water, sewer, waste

Communication

Transportation

Electric machines

Paper/wooden products, etc.

Other services

Design/new 
construction

Repair/replacement

Facilities 
management

Utility

Total

The CO2 emissions including capital formation/effects outside of Japan were obtained using the 1990 Input Output Table,
of which CO2 emissions in Japan were 10.50 million t-CO2/year, which accounts for about 1% of Japan’s total CO2 emissions.

Figure 2: Ratio of school-facility-related CO2 emissions in those accompanying education activities in public 
schools

CO2 emissions 
from public 
schools
12.50 million t-CO2/year

Slide 41

►Need for Eco-school development
(1) Current state of environmental impact/ preservation 

in school facilities and future policy
(2) Efforts for environmental preservation at home and 

abroad
(3) Significance of Eco-school development
(4) Subsidy programs for Eco-school development

►Eco-school planning
(1) Basic philosophy of Eco-school

Develop school facilities in conformity with laws 
related to global environmental issues

(2) Development of Eco-school
(3) Examples of Eco-school development

Slide 44

Example of Eco-school Development
Seto Municipal Shinanodai Elementary School

Sunlight blocking, light shelf, solar cells, inducing 
effect of vent tower, rainwater harvesting, biotope

Light Shelf Ventilation By High-Side 
Windows

Ventilation By Chimney 
(Vent Tower)

Biotope

Sky Light

Solar Generation

Solar-Heated 
Water

Blocks direct sunlight and 
introduces soft natural light to the 
back of the classroom.

”Wind path” and “light path” 
connect the room and nature
(natural ventilation/lighting)

Ventilation through chimney 
effect

Protecting existing 
natural ecosystem

Water from  mountain 
stream  and spring

Different plants grow depending on  
the different water content  in the 
ground

Storing heat using midnight power 
and releasing the heat by day

Floor Heating
Recycling rain water
Used for flushing toilets and 
watering

Slide 43

Current state of Biodiversity In Japan and 
Significance of School Biotope

►Stopping point for traveling local wild animals
►Semi-permanent habitat/growing location for local 

wild animals

Past wild-animal habitat

Remaining wild-animal habitat

Wild animal habitats were lost or 
divided by farmland development, 
housing land development, road 
construction, etc. 

Filling the gap with 
“steppingstone biotope”

Figure 5: Conceptual Diagram of Networking with Steppingstone Biotope

Slide 45

Example of Eco-school Development 
Seto Municipal Shinanodai Elementary School

Exterior of classrooms with large openings and impressive 
light shelves to use daylight 
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education activities in public schools in the country are from school facilities, we can conclude that school 
facilities are crucial element.
(Slide 43) This material was created with a view to the development of the National Biodiversity Strategy 
based on the Biodiversity Treaty. It explains the meaning of school biotopes based on this strategy. In the 
past, biotopes in school facilities were mainly recognized as a place for education/learning, but I believe 
they are critical as a stopping point for traveling wild animals and as semi-permanent habitat for local 
animals.
(Slide 44) Seto Municipal Shinanodai Elementary School is another example of eco-school development. I 
quite like this work and believe it is one of the excellent eco-schools. As you can see here, various devices 
and ingenuities were adopted in the school.
(Slide 45) Thanks to the small scale of the elementary school, the design of its ordinary classrooms is also 
eye-opening. I think this is a very beautiful design for a Japanese elementary school, as beautiful as the 
Irish elementary school we saw earlier.
(Slide 46) Now, Eco-schools turned into a new dimension. Past eco-school projects were mainly new 
construction and rebuilding. However, development through pilot models progressed even slower than 
expected. I think this is due to the momentum to prioritize earthquake retrofitting of school facilities after 
the Great Hanshin Awaji Earthquake.
Meanwhile, the Ministry of Environment initiated the Eco Flow Project to carry out environment-focused 
renovation as part of an environmental education project in fiscal 2005. MEXT changed its policy to 
renovate existing school facilities to eco-schools, so-called environment-focused renovation. For it is 
believed that conducting environment-focused renovation at the time of seismic retrofitting will minimize 
unexpected accompanying works, thereby relatively reducing the cost of environment-focused renovation.
(Slide 47) The Eco Flow Project of the MOE that motivated environment-focused renovation was a subsidy 
program to prevent global warming in the private sector. The project implemented hardware-side 
development to create an environment–friendly and comfortable school environment at the same time as a 
software-side program for environmental education in cooperation with schools and the community. (Slide 
48) The project had been implemented in 20 schools across the country before it was concluded.
(Slide 49) Let me explain environment-focused renovation of existing facilities in more detail. Most 

Slide 46

4th Stage: Eco-school Dissemination Policy
From new construction/rebuilding to 

refurbishment of existing school houses
► Environment

Eco Flow Project proceeded.
Implemented from FY2005

► Coordination and cooperation among MEXT, MAFF, METI and 
MLIT
Eco-school pilot model project
Eco-school development through new building/rebuilding
Number of school facilities was even lower than expected due to 
financial reasons.

► Conduct environment-focused renovation of existing school 
facilities at the time of their seismic retrofitting

Slide 47

Environment-focused Renovation and Environment 
Education Programs (Eco Flow)

Improve building functions
Introduce new/alternative energy 

sources

Environment-conscious 
lifestyle

Subsidy Program to prevent global warming in the private sector through creation of 
an environmentally friendly and comfortable school environment (hardware 
development) and environment education in cooperation between schools and the 
community (software program.) 

Environment-focused 
renovation (hardware side)

Environment education 
(software side)

Efforts to prevent 
global warming in 
the private sector

Slide 48

20 model schools 
across Japan

MOE Environment-Focused Renovation of 
Schools and Environment Education Project

Fukui Prefecture 
Naruka ES

Gifu Prefecture 
Takayama Kita ES

Nagano Prefecture 
Takamori Minami JHS

Hokkaido 
Kuromatsunai JHS

Shimane Prefecture 
Ama JHS

Fukuoka prefecture 
Sone Higashi ES

Ehime Prefecture 
Midori ES

Fukui Prefecture 
Mikata JHS

Gunma Prefecture Ota 
Chuo ES

Saitama  Prefecture Urawa 
HS

Osaka Prefecture Sakai HS

Iwate Prefecture 
Mizusawa ES

Tokyo Dainana Haketa ES

Kanagawa Prefecture 
Nippa JHS

Aichi Prefecture 
Tsuchihashi ES

Kumamoto Prefecture 
Minamata No.1 JHS

Kochi Prefecture Noichi 
ES

Hyogo Prefecture Tamon 
Higashi JHS

Kyoto Prefecture Suzaku 
No.4 ES

Aichi Prefecture 
Nishiharu JHS
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existing facilities need seismic retrofitting or improvement to their dilapidation. Rebuilding was the norm 
in the past, but current situations require renovation instead of rebuilding. So it is decided to implement 
environment-focused renovation at the time of usual renovation/improvement as an effort to develop and 
disseminate eco-schools.
Meanwhile, revision was made to the Act on the Rational Use of Energy, the so-called energy-saving law, 
in May 2008. In the past, energy management was the duty of individual business operators, but there was 
a change in the regulation system for energy management by business operators and enterprises. This 
applied also to local school boards and they are now considered to be business operators conducting energy 
management for assets used for schools and other educational institutions. They were required to make 
regular reports on used energy in all school facilities under their jurisdiction and develop medium-to-long 
term plans for reduction.
(Slide 50) So, the MOE decided to compile considerations and concrete guidance for energy management. 
These reports were published in fiscal 2006 and 2007 on energy conservation measures in universities and 
other higher education facilities. The two booklets, “Effective Energy-Conservation Measures and 
Utilization of Managerial Standards” and “Viewpoint of Energy Management that Produces Results” were 
developed in the two years.
(Slide 51) On the other hand, I don’t think energy management for average buildings is adequate for 
elementary schools where energy consumption intensity is low. So, this leaflet was created compiling 
energy-saving measures that children can do. This was made by partially modifying a leaflet created by a 
committee of the Energy Conservation Center, where I chaired.
(Slide 52) In addition, these two leaflets were created on energy management, operation viewpoint and 

Slide 52

For Staff and Administrators of 
Elementary/Junior-high Schools

To Grasp CO2 Emissions From Their School

Slide 53

Actual Condition of Heating Environment in 
Classrooms and the Need for Improvement

室別の小中学校の空調（冷房）施設の設置状況
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Elementary/Junior-high Schools
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Temporal Change of External Temperature and Classroom 
Temperature of Metropolitan High Schools

(July 19, 2005: from a report by the Tokyo Office of Education）
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► Existing facilities: Environment-focused Renovation
A large number of existing facilities were left without any measure 
taken.
Promotion of seismic retrofitting and qualitative improvement of 
old facilities 

Shift from rebuilding to renovation
Environment-focused renovation at the time of usual 
renovation/improvement

► Strict energy management/efficient operation 
Toward low-carbon school facilities
May 2008: Revision of the energy-saving law
By each business operator concerning all school facilities under 
his/her control
Regular reporting of used amount; medium-to-long term plan for 
reduction

Promotion of Eco-school Development: 
Expanded Policy

Slide 50

Energy Conservation Measures at Universities, etc.
Considerations and Concrete Guidance for Energy 

Management

Slide 51
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ascertaining of CO2 emissions as energy-saving measures in school facilities for enlightenment of 
elementary/junior-high school personnel and members of school boards in energy management.
(Slide 53) The revision of the energy-saving law attracted attention towards energy management and 
conservation in school facilities as well. However, let’s go back to the original concept of eco-schools and 
look at the heating environment of classrooms. This graph shows the changes in cooling equipment 
installation rate by type of room. The material is a bit old, from fiscal 2007. The installation rate for an 
ordinary classroom was as low as 10% five to six years ago.
(Slide 54) This graph was a material of the exploratory committee to improve the environment of 
Metropolitan High Schools of the Education Bureau of the Tokyo Metropolitan Government, in which I 
was involved. The temperature in classrooms exceeded 35 degrees. This was an extremely poor thermal 
environment. Then, Tokyo Governor Ishihara had been against the installation, saying “air-conditioning 
would make students frail,” but the material convinced him that the installation of air-conditioning was 
necessary.
(Slide 55) It is clear that performing only energy management of school facilities is not consistent with the 
original goal of eco-schools. If improvement of indoor environments is to be included in our goals in 
addition to low-carbon efforts in existing school facilities, we can conclude that the best choice is 
environment-focused renovation. So, MEXT and the Educational Facilities Research Center again set up a 
study group to examine measures to make every school facility an eco-school.
(Slide 56) Now we are developing projects aiming to make all school facilities including existing facilities 
into eco-schools. Guidelines for Designing School Facilities that are fundamental for school facility 
development codified the change to eco-schools and defined the position of eco-schools. They recognized 

Slide 55

To Attain the Big Goal of Eco-school 
Create school facilities that are friendly to students

► Low carbon through energy management
Improvement of indoor classroom environment was impossible

► Most suitable method for existing school facilities Environment-
focused Renovation

► Ministry of Education, Culture, Sports, Science and Technology 
(MEXT) in 2007
“Research and Surveys Relating to the Formation of Guidelines for 
School Facility Design, Study Group for Environment-friendly School 
Facility Design” was set up.

► National Institute for Educational Policy Research, Educational 
Facilities Research Center set up “Working Group on Research into 
Measures in School Facilities That Take the Environment into 
Consideration”  in 2005

Slide 56

4th Stage: To Change Every School Facility 
Into Eco-school

► Clearly stated in the Guidelines for Upgrading School Facilities
Positioned by the basic provisions for facility upgrading

► Principles and goals of Eco-school were reconfirmed
“Create an environment that is friendly to students and 
teachers”

► Planning and simplification
Publication of standard designs

Energy conservation classification by region
Effective Environment-focused Renovation

Development of design tools
Multiple proposals for comparison to select the best suited 
plan

Slide 58

Questionnaire Survey of School Boards Concerning
School houses for which large-scale renovation work was made in 

the past five years
Environmental consideration at the time of renovation; heat 

insulation work

Slide 57

Slide 59

Questionnaire Survey of School Boards Concerning
School houses for which large-scale renovation work was made in 

the past five years
Environmental consideration at the time of renovation: repair of 

lighting equipment

Slide 60

Questionnaire Survey of School Boards Concerning
School houses for which large-scale renovation work was made in the 

past five years
Environmental consideration at the time of renovation: cooling 

equipment installation status
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anew that the purpose and ideal of eco-schools are not limited to reduction of environmental burden but 
that it is also important to create an environment that is friendly to users.
(Slide 57) There had been a prior survey study by a study group organized by the Educational Facilities 
Research Center. The result was compiled in this report in 2008.(Slide 58) The report included a 
questionnaire survey of school facility managers on school boards regarding their awareness of 
environment-focused renovation. Please look at these pie charts. 30 percent of respondents answered that it 
is not necessary to carry out insulation construction during school building improvement. Apparently, they 
think insulation performance is not necessary for school facilities. Their awareness seems to be very low. 
(Slide 59) On the other hand, installation of energy-conserving type lighting equipment was carried out in 
about 50% of the cases. However, switching on and off, adjusting light with sensor and the installation of 
switches on-hand that are effective for energy conservation were not introduced during renovation. This 
may be due to a lack of adequate information. They may be included in the renovation if adequate 
information is provided.
(Slide 60) This is the air-conditioning equipment installation status. Cooling equipment was rarely installed 
even in a large scale renovation. (Slide 61) About one-fourth of the schools did not have heating installation 
established. The heating equipment installed are mostly FF-type heaters and portable stoves. I think this is 
a very poor condition compared with heating/cooling in typical homes.
(Slide 62) Teachers have great discontent with the thermal environment after large-scale renovation work. 
It is clear that there is a big gap between teachers and management. As shown here, about 70% of teachers 
responded “not satisfied” during summer. About 90% replied it was “hot” during summer, while about 70% 
replied it was “cold” during winter.

Slide 61

Questionnaire Survey of School Boards Concerning
School houses for which large-scale renovation work was made in 

the past five years
Environmental consideration at the time of renovation: heating 

equipment installation status

Slide 62

Questionnaire Survey of Teachers
Who are working in a school in which large-scale renovation work 

was made in the past five years
Evaluation of the heating environment in classrooms

[Summer] [Winter]

n

:

Slide 64

Comparison of surface temperature of 
classroom inner side of outside wall

Slide 63

Menu for Improvement of  Environment-focused 
Measures

Slide 65

Conducted in October 2007
For 13,740 schools across 
the country
1,090 schools answered. 
Among them
►Pilot model schools:

491
►Other schools:

599
►Usage of electricity, gas, 
kerosene, city water

Slide 66

Regions I to VI as 
provided in the Act 
on the Rational Use 
of Energy

►Primary energy 
consumption 
intensities in public 
elementary/junior-
high schools

Elementary school

[M
J/

ye
ar

-m
2 ]

Junior-high school

[M
J/

ye
ar

-m
2 ]

Oil

Gas

Electricity

Oil

Gas

Electricity
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(Slide 63) In response, the study group compiled an improvement menu with a focus on improvement of 
the classroom environment. (Slide 64) This is one example. Heat insulation renovation of wall surfaces to 
improve the thermal environment is illustrated with concrete choices for renovation work. Features, points 
to consider, cost and effect of each method are made into a data sheet.
(Slide 65) The study group conducted a survey of energy usage. This is the report of the survey. 1,090 
among 1,374 schools surveyed across the country responded. (Slide 66) These are energy consumption 
intensity in Regions I to VL as provided in the Act on the Rational Use of Energy. Power consumption for 
cooling is high in Region VL (Okinawa) where air-conditioning is widely used as a soundproofing measure 
near the U.S. bases. We might say that kerosene usage for heating is high in Hokkaido. You can see from 
the graph that electricity is used mainly for lighting in other regions.
(Slide 67) There is no significant difference of energy consumption intensity between eco-school pilot 
model schools and non-pilot schools. Design concept, etc. may make more of a difference.
(Slide 68) The study also examined the increased energy consumption due to opening up of school 
facilities to the community. First, power consumption for lighting gyms in the evening and holidays 
accounts for 8 to 9% of the power used in the entire school. Power consumption for PCs due to 
computerization was as low as 1%.
(Slide 69) From the actual measurement we know that power from photovoltaic generation per 10kW is 
about 6 to 8% of the power consumption of the entire school.
(Slide 70) The energy consumption intensity of elementary/junior-high schools is one-fourth of that of 
universities, etc. and one-tenth of those of sales stores, hospitals, hotels and others. Schools are facilities 
with very low energy consumption. So, I don’t think it is appropriate to vociferously call for energy 

Slide 67

Primary energy 
consumption 
intensities

Comparison of 
eco-school pilot 
model schools 
and non-pilot 
schools

[Elementary school]

[M
J/

ye
ar

-m
2 ]

Junior-high school

Elementary school

[Junior-high school]

[M
J/

ye
ar

-m
2 ]

Slide 68

Increased energy 
consumption due to 
diversification/
sophistication

►Opening up of school 
gym to the community

8-9% of electricity use

►Computerization

about 1% of electricity 
use

Power used for opening up of gym in the evening

[k
W

h/
ye

ar
]

Region III Region IV
Elementary school

Region III Region IV
Junior-high school

Annual electricity use
Electricity used for opening up

Annual electricity use (excluding 
the use for opening up)

Ratio of  power consumption of using PC in class against the total electricity use of the school

Elementary 
school

Junior-high 
school

[k
W

h/
ye

ar
]

Area classification

Annual electricity use

Electricity used for computer use

Annual electricity use (excluding 
computer-related use)

Slide 69

Energy-saving effect of 
photovoltaic power 
generation

►Examples in Kanagawa 
Prefecture
Generation capacity: 

10kW
6-8%

►Examples in Oita 
Prefecture

30kW 18-19%
40kW 27%

Primary energy consumption with photovoltaic generation (MJ/year)

[M
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ar

]

Purchased

[Kanagawa Prefecture (Region IV)
Generation 

capacity
10 kW (in total)

PV generation Ratio of PV(%) CO emissions per unit of power consumption
(kg-CO /kWh)
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Energy Consumption Intensity by Construction Use
► Public ES/JHS: one-fourth of university and one-tenth 

of commercial building
Sales store

Restaurant

Hotel

Hospital

Meeting 
place

Office

University, 
etc.

Junior-high 
school 

Elementary 
school

Electricity Gas Petroleum

Primary energy consumption of ES/JHS is one-fourth that of universities, 
etc. and one-tenth that of commercial buildings including offices and 
stores.

Primary energy consumption per floor area (MJ/year-m2)

Slide 71

Research and Surveys Relating to the Formation of Guidelines for 
School Facility Design

Study Group for Environmentally Friendly School Facility Design 
Report

Slide 72
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management and reduction in energy consumption. I’m worried about blanket statements with energy for 
consumer use. I believe reasonable energy consumption (criterion) should be allowed in order to ensure an 
adequate learning and education environment.
(Slide 71) These reports were compiled by a Committee of Research Partners set up by MEXT based on 
the survey study of the Educational Facilities Research Center. (Slide 72) Energy consumption is low in 
school facilities and the thermal environment in classrooms is poor during summer. It is estimated that 
implementing only standard energy saving measures will increase CO2 emissions by about 10%. So, the 
Guidelines for Upgrading School Facilities first describe the background of the decision to promote eco-
school renovation at every school. (Slide 73) On that basis, the guidelines state that eco-school renovation 
will be promoted at every school and describe the viewpoints and measures of facilities improvement.
(Slide 74) Collection of case examples was also compiled to promote eco-school renovation of existing 
schools.
(Slide 75) This explains the content of the Guidelines for Upgrading School Facilities in plain language.

Slide 73 Slide 75

Aiming for Environmentally Friendly Facilities (Eco-Schools) 
Renovation at Every School

Collection of Case Examples to Make Existing School Facilities More Ecological

1 Global Warming and Our Countermeasures in the Past 
2 Issues Concerning Eco-School Renovation for Existing 

School Facilities

I Situations and Issues at Present: Why Eco-School Renovation for Existing School Facilities Now?

II Procedures of Eco-School Renovation for Existing School Facilities: Where Should We Start?

To understand the actual conditions and aim for efficient facility management
To aim for equal emphasis on ensuring the level of facilities and on reducing the 
environmental burden
To aim to become a hub of environment/energy education in the community

1 Fundamental philosophies 

2 Procedures for and Main Points in Creating Eco-Schools
Preparation Stage

Point 1 To Assess the Actual Conditions Using 
the Existing Data

Point 2

Point 3

Point 4

Point 5

Point 6

Point 7 Point 8

To Coordinate with the Environmental 
Measures of the Municipality

Planning of Eco-School Renovation
To Restrain Environmental Burden 
throughout the Lifecycle

To Make Individual Plans Suitable for 
Each School

Study and Implementation of Renovation and 
Upgrading

To Involve the Related Parties in the 
Discussion

To Increase the Impact by Combining Measures

Utilization of the Renovated Facilities for 
Environment/Energy Education

To Connect the Renovated Facilities to the Existing 
Educational Activities and Apply Them to environment 
education without Further Burden

Affiliation with Related Organizations 
and Dissemination of the Results

To Broaden the Circle of Efforts

Eco-School
Renovation

It is necessary to further promote efforts toward a low-carbon society

It is important that every school actively work for “Eco-School Development” of existing school facilities.

For this purpose, a subcommittee was set up under the Consultative Committee for Research and Surveys 
Regarding School Facilities Design to compile this collection.

Slide 74

Slide 76 Slide 78Slide 77

Slide 79 Slide 80 Slide 81
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(Slide 76) This is one of the examples, the case of Dai-nana Haketa Elementary School of Arakawa Ward. 
(Slide 77) Because an environmental education program is required in eco-schools, its organization 
building and operation are also described. (Slide 78) The concrete content of facility renovation is also 
introduced.
(Slide 79) Furthermore, environmental energy education utilizing the facilities is also described in concrete 
terms. (Slide 80) Effects of environment-focused renovation were examined in a quantitative way.
(Slide 81) Here are opinions directly from boards of education, from which we know that it is necessary to 
pay careful attention to various points in actual environment-focused renovations.
(Slide 82) Meanwhile, the Educational Facilities Research Center conducted researches to provide more 
detailed and concrete information. The report provides standard menus of environment-focused renovations 
believed to be best suited to ordinary classrooms in each of six regions as defined in the Energy-saving Act 
in terms of renovation work expenses and cost performance. (Slide 83) This is the standard menu of 
environment-focused renovation for elementary schools that were built about 35 years ago. The menu 
shows items of highly effective environment-focused renovation and their concrete content. (Slide 84) The 
report included simulation results of the reduction in annual CO2 emissions after implementing the 
renovation. Both Plan A and B can reduce CO2 emissions to about two-thirds of those before the 
renovation. The difference is in whether or not the improvement of the environment in the classroom 
during summer is included. It found that renovation of heating and lighting has a major reduction effect.
(Slide 85) It also presents improvement in the classroom environment, which is one of the major goals of 
environment-focused renovation, its effects and reduction of running costs. It is demonstrated that, even if 
air-conditioning is introduced, utilities will be reduced by about 19% by adopting various methods of 

Slide 82

Slide 85

Slide 84

Slide 87

Low-carbon Society: Zero CO2 emission 
from operation

Slide 83

Slide 86
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environment-focused renovation.
(Slide 86) Initial cost is also presented. This shows that implementation of environment-focused renovation 
at the time of seismic reinforcement or renovation for improvement to dilapidated facilities will decrease 
additional initial costs due to the addition of environment-focused renovation works.
(Slide 87) In a low-carbon society, energy creation will become important also in schools. So, we created 
reference materials for the introduction of photovoltaic power generation and new energy equipment.
(Slide 88) We have presented standard menus of environment-focused renovation, but because school 
facilities have strong individual characteristics, methods of environment-focused renovation other than 
those in the menus may be required in many cases. So, we developed a tool for easy selection of methods 
for environmental measures based on their CO2 reduction effect at the stage of preliminary design of 
environment-focused renovation. The tool is FAST (Facilities Simulation Tool (for Eco-Schools)) shown 
here. (Slide 89) FAST is simulation software to be used in the early stage of preliminary design when 
concrete specifications of environment-focused renovation are decided. You can instantly see the level of 
the reduction in CO2 emissions that is expected by adopting certain renovation contents in a combination 
of 12 methods. This is a system to identify the most effective renovation content through comparison of 
multiple choices.
(Slide 90) FAST is built on the premise that anyone regardless of expertise in architecture can use the 
system. It is also possible to do so with simple input based on the school directory or public school facility 
ledger.
(Slide 91) The first step of FAST operation is “inputting basic information concerning the school facilities.” 
These items are entered. (Slide 92) The next step is selection of the environmental measure menu to be 

Slide 88

Tool for Design to Reduce CO2 from School 
Facilities

Slide 91

STEP1 Enter basic information
Input items

Building category
Type of building
Number of students
Number of school 
staff
School hours
Total floor area
Region
Shape of building
Direction of 
classroom windows
Shape of corridors
Number of classes, etc.

Slide 90

Five Features of FAST
► Program that anyone can use

Developed for people without expertise in architecture
► Simple input method and short computation time

Input time is 20-30 minutes 
computation time is 20-30 seconds per school

► Computation results reflect meteorological characteristics across 
the country.
Reflecting meteorological data at 842 points in the past 10 years

► Blueprint of the schoolhouse is not needed.
School directory, basic school register, prior survey sheet, etc.

► Its simulation accuracy has been validated.
Consistency has been checked using the results of advanced 
environment-focused renovation cases.

Slide 93

Computation Result of CO2 Emissions 
Comparison of the current state and three renovation 

proposals
Heating Cooling Lighting Ventilation

City 
water PV generation

Annual CO2 emissions [t-CO2/year]

Current 
state

Proposal A

Proposal B

Proposal C

Figure 22: Graph of CO2 Emissions Computation Result

The uses are color-coded.

Power from PV 
generation is placed on 
the minus side because it 
is impossible to identify 
for which purpose the 
power is used.

Slide 89

► Adopt green methods at the time of large-scale renovation of 
dilapidated school houses

Rough amount of CO2 emission reduction is calculated in a 
moment

► Methods can be chosen from 12 green menus
メニューから選択[FAST is designed]
For standard environment-focused renovation

When to use
At the early stage of basic design 
to decide concrete specifications of 
the renovation work.

Prior 
consideration
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Slide 92

Enter the menu of  
environmental 
measures 

Heat insulation 
performance
Type of openings
Window shape
Sunlight shielding
Heating method
Cooling method
Ventilation method
Lighting method
Water-saving 
instrument
Roof shape, etc.

50

C
o

m
m

em
o

rative S
p

eech
H

iro
m

i K
o

m
in

e



considered. These are 12 selectable methods of environmental measures.
(Slide 93) This is an example of the simulation results that will be presented. It enables comparison of the 
current CO2 emission reduction and the reduction of CO2 emissions by implementing three environment-
focused renovation plans. The amount of CO2 emissions is shown for each energy user and purpose.
(Slide 94) The accuracy of simulation with FAST was verified in the school facilities where environment-
focused renovation was actually implemented. Though absolute values are different, I am convinced of its 
accuracy because the ratios of CO2 reduction effect are in agreement.
(Slide 95) Local governments are also implementing projects to promote environment-focused renovation. 
Kawasaki city started a project to implement environment-focused renovation in conjunction with 
improvement of dilapidated facilities and qualitative improvement in all school facilities in the city. The 
project aims that every school will complete all renovation works in three years without building temporary 
schoolhouses by using summer vacations, for example. (Slide 96) In order to implement such improvement 
for a hundred and several tens of schools, it is convenient to develop a standard manual for drawing up 
plans. To this purpose, the Kawasaki City Board of Education, Associate Professor Etsuko Mochizuki of 
the Chiba Institute of Technology, Satoh Energy Research Co,. Ltd. and I are working together on a survey 
study to compile basic planning of environment-focused renovation, fundamental design, flow of operation 
manual, works necessary at each stage, and materials and methods for drawing up of a plan.
(Slide 97) Take heat insulation renovation around window, for example. We are examining which of the 
methods, attachment of double glass or installation of an internal plastic sash to create a double window, is 
appropriate for installing during a summer vacation as well as what coordination to make with the school 
and what to prepare before the installation. Anyway, it is important that each local government builds up 

Slide 94

Prediction Accuracy of FAST: Validation Example
A case of environment-focused renovation of parallel school houses 

(elementary school S in K city)
Simulation was changed from by type of use to type of energy

Actual performance and validation>
[FAST computation result]

from “by use” to “by energy type” [Analysis result of actual performance data]

Petroleum Gas Electricity
City 
water

Petroleum Gas Electricity City 
water

t-C
O

2/y
ea

r

Power generated by PV is deducted from electricity

Before the 
renovation

After the 
renovation

Before the 
renovation

After  the 
renovation

t-C
O

2/y
ea

r

Comparison 
validation

Slide 97

► Window renovation: Is this method appropriate for installing during summer 
vacation?

► Coordination with the school, preparation, removal of furniture, etc. before the 
installation

From single glass to double glass

Installation of an internal plastic sash

Slide 96

A Three-Year Plan for Each School in the City to Renovate 
All Facilities
A standard manual for development of a 
renewal/improvement plan is under review

Basic plan, basic design, operation manual, work content 
necessary at each stage, development method

Slide 95

老朽化対策メニュー 質的改善メニュー

環境対策メニュー

屋上防水

外壁補修

内部改修（床・壁・天井）

日射遮蔽のために
庇やルーバーを設置

外壁内側に断熱材を貼付し、複層ガラスを設
置することで断熱性を向上 太陽光パネル

の設置

校庭・屋上の緑化

トイレの快適化

エレベータ設置による
バリアフリー化

給排水設備の更新

内装の木質化により
あたたかみのある
施設に

多様な学習空間
を整備

�������上���した校�（��の改���）

（�������でに��校（���））

省エネ型照明
器具の設置

��の�上�と���化を��に��

●地域との連携

●バリアフリー化
●建物の劣化の防止
●外壁等の補修
●不具合箇所の改善を実施

↓
施設の長寿命化

↓
教育環境の快適化
+CO2排出量削減効果

●断熱性能の向上
●日除けの設置
●高効率機器の導入

質的改善メニュー

→教育環境の快適化

暖房区画

Kawasaki City: Existing School Facility Renewal 
Project

Basic image of existing school facility renewal

Menu of measures to address dilapidation of facilities
●Keep the quality of the building
●Repair of outer walls, etc.
●Improvement of trouble spots

Extending the life of facilities

Rooftop waterproofing

Renewal of plumbing installation

Outer wall repair

Interior renovation (floor, 
wall, ceiling)

Schoolhouses older than 30-40 years (to be rebuilt based on 
the past standard)
(83 schools at the end of 2011 (about half)

Early realization of functional 
enhancement and service-life extension

Qualitative improvement menu
●Cooperation with the community
●Barrier-free facilities Create a comfortable education environment

Diverse learning 
spaces

Barrier-free facility with 
an elevator

Wooden interior adds 
a warm touch to the 
facility. 

School yard/rooftop 
greening

Heating space

Install energy-
saving lighting 
equipment

Install solar 
panels

Improve thermal insulation properties by 
applying heat insulating material on the inside of 
outer walls and installing double glass

Install eaves/louvers to 
block solar radiation

Double glass

Menu of environmental 
measures
●Enhancement of heat insulation 
performance
●Installation of sun shades
●Introduction of high-efficiency equipment

Comfortable educational environment 
+ CO2 emissions reduction

high frequency fluorescent lamp(Hf type)

Slide 98 Slide 99

51

C
o

m
m

em
o

rative S
p

eech
H

iro
m

i K
o

m
in

e

Commemorative Speech



works and accumulates knowhow. You cannot start environment-focused renovation just by using materials 
developed by MEXT and the Educational Facilities Research Center.
(Slide 98) In conjunction with version upgrading of FAST, the Educational Facilities Research Center has 
developed standard environment-focused renovation models believed to be best suited to gyms in terms of 
construction cost and cost performance. (Slide 99) The composition of the report is the same as the report 
for ordinary classrooms. However, because most of energy consumption in a gym is for lighting, methods 
to reduce CO2 emissions are limited to efficiency improvement of lighting equipment.  (Slide 100) 
Nevertheless, I wish for you to know that heat insulation renovation and better ventilation can greatly 
improve the thermal environment in a gym. For example, the sensible temperature in gyms is lower by 4 
degrees C in summer. (Slide 101) Hours when people feel “very hot” are reduced to about one-third 
compared with those before the renovation.
(Slide 102) MEXT created collections of examples concerning environmental education in order to 
reconfirm that eco-schools are not limited to facility development. This is the most recent report. (Slide 

Slide 101Slide 100

Slide 103

Content of the Book
► Utilization of school facilities for environment education

Advanced initiatives/examples are introduced.
(1) Schools that carried out full-scale environment-focused 

renovation
(2) Schools using their facilities for environment education with 

relatively simple changes
► Appendix

For creation of teaching plans for environment education class
Environment education programs for reference are 
organized by method of environmental measures

Slide 106

To learn Eco-friendly Attitude 

Point
Learning the features of school facilities/equipment and how to use them will help create a 
comfortable learning environment and use of the knowledge at home, etc.

Measuring the natural light from the skylight with an illuminometer (Kuromatsunai JHS)

Slide 102

Slide 104

Deepen understanding through experiments and real things

Point
Use  of school facilities as familiar teaching material, further in combination with experiments, etc., 
will help students deepen their understanding of the principle/mechanism of technologies used for 
environmental measures

Warming houses made of plastic bottles with electric lamps to observe temperature change (Aomori Minami ES)

Slide 107

Recent Study Researches by the 
Architectural Institute of Japan

► “Special Investigation Committee on Environment 
Learning Pilot Program Development Associated with 
the Promotion of Suginami Eco-School” commissioned 
by the Suginami Board of Education.

►To develop together with teachers living-environment 
learning programs that can contribute to eco-friendly 
housing and living

(1) Become a human thermometer!
(2) How to deal with the sun
(3) COOL BOX Campaign
(4) Find the path of wind! (5) Tama timber
(6) Know eco-facilities through eco-exploration!

Slide 105

Environmental measures for plastic bottle houses (Takamori Minami ES)

Checking the effects of thermal insulation and solar radiation blocking in plastic bottle houses 
(Takamori Minami Elementary School, Nagano Prefecture)

To check the effect of  environment-focused 
renovation of school houses with eco-friendly 
techniques/ingenuities, students prepare several 
plastic bottle houses with thermal insulation/radiation 
blocking and record temperature changes during 15 
minutes when an incandescent lamp (simulating the 
sun) is lighted and another 15 minutes without 
lighting so that they can learn the effects. 

(1) Naked bottle
(2) Shade on 
the inside

(3) Shade on the 
outside

(4) Heat 
insulation

(5) Clay + heat 
insulation

In which bottle will the temperature become highest 15 minutes after lighting the bulb?
In which bottle will the temperature become highest 15 minutes after shutting off the light?

Slide 108

► Actual Energy Consumption of Eco-School
Content of equipment renovation/use, implementation of 

environment learning and energy consumption reduction 
effect were examined.  

(1) Schools after their environment-focused renovation
Pronounced reduction in water consumption compared with other 
schools

(2) Two schools after their environment-focused renovation (of three 
schools)
Primary energy consumption is higher than overall average

(3) Implementation of environment learning
Minimized in comparison with other schools

(4) Ceiling lighting
There were changes in how they were used, for example, “switch 
off when you don’t use,” “switch on only when it is necessary.”

There was no change in power consumption.
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103) The book introduces examples of environmental education in schools that carried out full-scale 
environment-focused renovation as well as environmental education provided in relatively simple facilities 
(Slide 104) It is not realistic to use a mechanism for the environment in school facilities without due 
preparation. Children could understand the principle through simple experiments like this.
(Slide 105) This is an experiment using plastic bottles that are modified to simulate thermal insulation and 
solar radiation blocking. Students can verify the effect of thermal insulation and solar radiation blocking by 
measuring the temporal change of the temperature inside PET bottles warmed with incandescent lamps and 
the temperature change after switching off the lamps You can see that environmental education is possible 
using such simple tools. (Slide 106) Students of this junior-high school are using an illuminometer to 
measure the illuminance at various places in the facility with natural lighting through skylight to learn the 
effect of natural light from the skylight. They are seeing the effect with their eyes, and this way they know 
from the measurement that the illuminance is higher compared with places without a skylight.
(Slide 107) Believing that designers of eco-schools should be involved in the development of 
environmental education program, the Architectural Institute has developed an environmental education 
program for eco-schools in Suginami Ward. (Slide 108) It also revealed actual energy consumption in eco-
schools. Here are the results though actual measurement is conducted in only two schools.
(Slide 109) I have described studies on eco-schools from the beginning to today. Now, let me talk about the 
future research agenda concerning eco-schools.
First, actual energy consumption of eco-schools: energy consumption may not be greatly reduced because 
the classroom environment must have been improved. However, I think that we should not limit the 
discussion to the absolute value of energy consumption. Because qualitative improvement of the classroom 
environment is most important, we should discuss energy consumption after considering an evaluation 
method in light of the improvement.
The idea of eco-schools and mechanisms and devices for their realization may be well known to teachers 
for some time after the completion, but, if the teachers are transferred, the knowledge might not be passed 
on to new teachers. I think it is necessary to check the state of eco-schools several years after the 
completion of the work.
When you move into an industrialized house, the builder provides a manual of how to live in the house. I 

Slide 109

Future Research Agenda
► Actual energy consumption of eco-schools

Is there an increase in energy consumption?
► Check the state several years after renovation/rebuilding

In terms of operation and education
► Develop a manual of how to use eco-schools

Industrialized houses  ->  Manual of how to live in them
► Selection method of school facilities that need environment-

focused renovation
Durability, basic performance, impossible life extension

► Ideal: Promotion of zero-energy schools

Slide 110

To Make Every School a
ZERO ENERGY SCHOOL

Facility improvement: High cost of rebuilding
and new construction

Possible only for a few number of facilities

It is better 
to make every school an

ECO SCHOOL
Facility improvement: environment-focused 

renovation with reasonable cost
Possible for a large number of facilities through 

well-planned improvement 

Slide 111

Acknowledgement
Study on the design and improvement of 

environmentally friendly school facilities, which 
is almost my life’s work, for 20 years 

Was possible only with understanding and labors 
by the Department of Educational Facilities 
(current Department of Educational Facilities 
Planning and Administration,) Secretariat of the 
Minister of Education, Culture, Sports, Science 
and Technology, and the Educational Facilities 
Research Center, National Institute for 
Educational Policy Research.

Here I express my gratitude to them.
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think we need to develop such manuals on the use of eco-schools and utilization for environmental 
education.
Furthermore, should we make all existing school facilities eco-schools? Is it really necessary to carry out 
environment-focused renovation for school facilities with extremely low basic performance even after 
measures are taken to extend their life and those made convoluted after repeated addition and betterment? I 
think we need to define how to identify school facilities that are unworthy of environment-focused 
renovation.
I have a great deal of interest in zero-energy school facilities, but there are still many things to do for 
facility improvement through environment-focused renovation. I think the development of zero-energy 
school facilities could be very expensive. (Slide 110) Making a small number of zero-energy schools may 
make little difference in total. What I wish for you who have come here today to know is that it is important 
to use the money for environment-focused renovation for as many existing school facilities as possible in 
the shortest period of time possible. The reduction of CO2 emissions per school may be small and the 
energy conservation rate may be low; however, if environment-focused renovation is carried out for a large 
number of schools, their multiplication makes for a remarkable contribution to a low-carbon society.
(Slide 111) At the end of my lecture I would like to express my gratitude.
I was able to continue study on eco-schools, which I can call my life work, for as long as 20 years. This 
was possible only with the understanding and labors of people in the Department of Educational Facilities 
Planning and Administration, Ministry of Education, Culture, Sports, Science and Technology, and the 
Educational Facilities Research Center, National Institute for Educational Policy Research. Here, I express 
my gratitude.
This concludes my lecture. Thank you for your attention. (Applause)

Moderator:
Thank you, Professor Komine.
Now we will take a 15-minute break.
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Lecture

Osamu Koizumi
1964 Born in Tokyo
1992 M.Arch., Faculty of Engineering, Musashi Institute of Technology
1992 Joined NIHON SEKKEI, INC.
Present　Chief, Architectural Design Group2, Architectural Design Division
Awards 
 FUCHU ELEMENTARY SCHOOL/ FUCHU JUNIOR HIGH SCHOOL
 (2010 Annual Architectural Design Commendation of AIJ, Award of BCS)
 Misaki Junior-high School, Isumi City
 (2012 Sustainable Building Award, Best Environmental Architecture Award of JIA)
 Ohnoden Elementary School, Musashino City 
  (2006 Environmental Architecture Award of JIA, 2006 Commendation for Quality Facilities of Public 

Schools)
 Building of Graduate School, Tohoku University of Community Service and Science
 (2006 Good Design Award)
 Tsuruoka Town Campus
 (2001 Yamagata Landscape Design Award)
 Nishinomiya Campus, Konan University
 (2011 Landscape Architect Prize of Nishinomiya City)
 Port-island Campus, Konan University 
  (IES Illumination Awards, DNA Model has been Registered in the Guinness Book of Records as a 

Largest Model of DNA) 
 Rakusenkyo
 (2010 Tohoku House Architecture Award)

Toward Zero-Energy 
School Buildings

Osamu Koizumi
Chief, Architectural Design Group2,
Architectural Design Division, NIHON SEKKEI, INC.
Member, Working Group on a Fundamental Study of
School Facility Environments, NIER

- Introduction of Environment-
focused School Building Design in 
Recent Years -
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*Some of the slides used as reference materials at the seminar are omitted here to protect copyrights.

Moderator: Now let us start the 3rd lecture.
Mr. Osamu Koizumi, Subleader of the Second Architectural Design Group, NIHON SEKKEI, Inc. and a 

member of the Working Group on a Fundamental Study of School Facility Environments of the National 
Institute for Educational Policy Research will present to us a lecture titled: “Toward Zero-Energy School 
Building － Introduction of Environment-focused School Building Design in Recent Years － .” For his 
profile, please see the material in front of you.

Please start, Mr. Koizumi

Mr. Osamu Koizumi:
(Slide 1) I am Koizumi of Nihon Sekkei.
(Slide 2) First, I would like to talk about the backbone of our design works.
(Slide 3) This is Kasumigaseki Building, the first design work for the company. The building is next to the 
premises of MEXT. Later, after designing super-high-rise buildings, we designed Tropical Dream Center 
and Tama Zoological Park Insectarium. Through these works, we learned that we can control the 
environment of the building utilizing natural walls and wind blowing through valleys. This was a turning 
point for us from dependency on an artificial environment to harmony with the natural environment.
Next, we designed Across Fukuoka where the entire rooftop of the building was covered with plants and 
Investment and Consultation Building where solar panels were installed. This is the first case of using solar 

Slide 1

－Introduction of Environment-focused School Building Design in Recent Years －

Toward Zero-Energy School Buildings

Osamu Koizumi, Nihon Sekkei

Slide 3

Kasumitaseki Building

Mitsui Building

Across Fukuoka1968

1974

1995

Investment and Consultation 
Building 1999

New Nikko Bldg. 1988

Tropical Dream Center 1984

Tama Zoological Park  
Insectarium 1988

糸満市庁舎

2002

Nakajima-town Cultural 
Center 2000

1960 1970 1980 1990 2000 2010

Dependent on artificial environment Harmony with natural 
surroundings

Ensuring sustainability by 
creating  an environment

Itoman City Government 
Office

Slide 2

Looking Back on Past Buildings

Slide 4

School Buildings with Features for Energy Conservation

Slide 6

On Past Eco Schools

Slide 5

Akita Prefectural Yokote 
Seiryo Gakuin 

Musashino Municipal Onoden 
Elementary School

2005

2005

Fuchi Municipal 
Fuchu Gakuen

2008

2000 2005 2010 2015

Ensure sustainability by creating an environment (harmony with natural environment and energy creation 
by using natural energy)

Energy saving through diverse operation forms 

Tsuruoka Town Campus of Keio University
Tōhoku University of Community Service and 
Science

Snow cooling; use of wood

Isumi Municipal Misaki 
Junior-high School 2009

2001

PV Power Generation; fuel cell; passive 
floor cooling/warming system; use of 
local timber

All-electric system, natural ventilation, PV 
power generation, direct gain, night purge

Natural ventilation, solar heat 
utilization, light shelf

Minato Ward Minato 
Elementary School 2010

Konan University Nishinomiya 
Campus
Konan University Port Island Campus

Teikyo University 
Elementary School 2012

2010

Solar heat utilization, use of wood, biotope

PV power generation, use of wood, biotope

Tokyo Institute of Technology Environmental 
Energy Innovation Building 2012
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panels as building material. We covered Itoman City Government Office with 200kW solar panels. With 
the 200kW solar panels, we could reduce the total power consumption only by 12% and air-conditioning 
load and energy by 25%.
(Slide 4) Later, from the latter half of the 1990s, we started to focus on designing public schools. (Slide 5) 
Today, I will introduce Yokote Seiryo Gakuin of Akita Prefecture and Onoden Elementary School. These 
are buildings with photovoltaic power generation or fuel cells. We designed schools introducing a passive 
floor cooling/warming system that is different from conventional heating/cooling, or using wood produced 
in Tokyo.
Later, for Fuchu Municipal Fuchu Gakuen of Hiroshima Prefecture, we introduced an all-electric system 
and utilization of the natural environment. Next, in Isumi Municipal Misaki Junior-high School, we tried to 
control the building environment using only natural ventilation and solar heat with the goal of adding 
nothing.
Then, the Great East Japan Earthquake occurred in 2011. I think, from the last half of the 2000s, there has 

Slide 7

Akita Prefectural Yokote Seiryo Gakuin 
Junior and Senior High School

Slide 9

On Plans that take advantage of the local environmental characteristics

Okinawa Region

Hokkaido Region

Japan Sea Region Sanriku Region

Tokai Region

Inland Region

Seto Inland Sea Region

Nankai Region
Northern Kyushu 

Region

Climatic 
region Characteristics 

Hokkaido Winters are very cold; summers are comfortable with no rainy season

Japan Sea Little sunshine and much snow in winter; foehn phenomenon(*8) in
summer

Sanriku Winters are cold with little snow and relatively high degree of sunshine.

Tokai The winters are marked by many clear and mild days.

Inland Winters are cold but there are many sunny days; summers are cool.

Seto Inland 
Sea Winters are mild without snow; calm winds year-round

Northern 
Kyushu Little sun in winter; summers are hot.

Nankai Winters are mild with many sunny days; summers are humid and muggy.

Okinawa Summers are hot, windy and strongly affected by typhoons.

Slide 8

Akita Prefectural Yokote Seiryo Gakuin 
Junior and Senior High School

■Owner: Akita Prefecture
■Location: 147-1 Osawa-aza-maeda, Yokote, Akita Prefecture
■Principal purpose: junior and senior high schools
■Site area: 83,980m2

■ Building area: 13,266m2

■Total floor area: 24,457m2

■ Structure:  RC, W with a S part,  3 stories above ground
■Completion: Mar. 2004

Integrated junior and senior high schools with independent buildings based on Akita Yokote Industrial High School. The first attempt in Akita Prefecture to incorporate citizens’ 
opinions through workshops.

Public integrated junior and senior high schools

Slide 10

An urban area spread across the Yokote River

Slide 12

■ To foster human resources 
through six years of experience-
based learning

■ Geared toward the snowy area that is 
snow-covered for four months

■ Open to the community to foster 
students together

Slide 11

A School surrounded by mountains and a river

Slide 13

(1) Creating an Urban Environment

Slide 15

2nd floor ground plan

(2) “Inducing Diverse Activities”

Upper part of 
No.1 gym

Upper part of 
No.2 gym

No.3 Gym

JHS classrooms HS 1st grade 
classrooms

HS 2nd grade 
classrooms

Practica
l room

Practica
l room

Faculty 
room

Media hallLibrary

Slide 14

技術実習のショーウィンドー
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been a shift from the past approach of ensuring sustainability through environmental creation and eco-
schools to energy conservation through operation.
After the Great East Japan Earthquake, I think the trend is more toward energy conservation through 
operation. In this trend, I would like to introduce Teikyo University Elementary School and Tokyo Institute 
of Technology Environmental Energy Innovation Building that was covered with solar panels of about 
600kW.
(Slide 6-7) Let me introduce Yokote Seiryo Gakuin of Akita Prefecture as an example of a past eco-school. 
(Slide 8-9) The school is in Yokote City which is a climatic region where it snows a lot in winter and is hot 
in summer due to the Foehn phenomenon, among the many climatic regions of Japan. (Slide 10-11) The 
school is between the Yokote River and mountains. (Slide 12) The site is covered with snow for one-third 
of the year. We designed the school to create varied and rich school environments under this condition.
(Slide 13) We built an urban environment where you can see students studying and the inside of the 
practical room on the first floor. (Slide 14-15) The design aims to take advantage of the characteristics of 

Slide 16

Low-rise building in section

Double roof  to 
prevent sugamore
( leak due to snow)

Vent tower to 
facilitate ventilation

Space with exposed 
wooden frame

Skylight from high 
sidelight

Wooden 
second floor

RC-structure for 
the ground floor 
that contacts snow

High ground floor 
considering snow 
accumulation

Open multi-
purpose room

Corridor 
protected  
against snow

Common space

Gallery clearly 
visible from the 
corridor

High-ceiling 
classroom

Glass-walled 
special classroom

Slide 19

Snowscape

Slide 18

Schoolhouse covered by snow

Slide 21

Snow-collection/storage plan

Car parking
2275m2

Snow storing 
space
600m2

Ice room

Machine room

Equipment piping (in the pit)

Slide 17

(3) Response to Local Climate

Slide 20

Conceptual diagram of snow cooling system

Tennis court 

Watering

Ice room

Snow
Snow input

Car parking

Discharge

Cool water 
circulation system

Heat exchanger

Cooling the 
schoolhouse

Radiator

Media hall
Practical 

room, etc.

Slide 22

Injecting snow

Slide 24

Hohoku Junior High School, Shimonoseki City, Yamaguchi

Slide 23
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Comparison of Primary Energy Consumption for 
Cooling (FY2004)

Cumulative amount of cold energy used 
(design-time assumption) 
Cumulative amount of cold energy used 
(2004 record)
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Cold energy 
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melt snow

Reserve 
amount

Store snow :1,803m3 Stored snow :1,798m3

Design-time assumption 2004 record

Pr
im

ar
y 

en
er

gy
 （

M
J/

ye
ar

)

About 80% 
reduction

Snow cooling system Kerosene burning cold- and 
hot-water supplier

Kerosene
Electricity

Snow stored in the snow room 
(design-time assumption)
Snow stored in the snow room 
(2004 record)

Comparison of the changing snow 
amount stored in the ice room  

Comparison of the breakdown of 
annual snow usage
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integrated junior and senior high schools by encouraging diverse activities. (Slide 16) Because the area is a 
production center of Akita cedar, we used wood for the interior of the second floor to create a space with 
the rich feeling of wood.
(Slide 17-18) The schoolhouse built in response to the local climate is covered with snow during winter. 
(Slide 19) This is its snowscape. (Slide 20) We made a plan to use a snow cooling system here. The concept 
is to build an ice room, input snow and gradually melt the snow for heat exchange of cold water for air-
conditioning during summer. (Slide 21) The plan was to accumulate snow in a car parking area and put the 
snow into the ice room.
(Slide 22) This is how snow is input. We don’t use a dump truck but bring and heap up snow in the room.
(Slide 23) You can see the effect of the snow cooling from the comparison of primary energy consumption 
for cooling. The required energy is very small for cooling. About 43% of the stored snow can be used for 
cooling. This is when the snow begins to melt and when its use starts. We made the plan so that the last 
snow is used on November 1st. I think this is an option in snowy districts.

Slide 25

Hohoku Junior High School, 
Shimonoseki City, Yamaguchi

■Owner: Hohoku Town
■Location: Hohoku Town, Yamaguchi Prefecture
■Principal purpose: junior high school
■Site area: 39,851m2

■ Building area: 8,545m2

■Total floor area: 11,090m2

■ Structure:  S with an RC part,  2 stories above ground
■Completion: Mar. 2006

Integrated junior-high school with design concepts of a center of lifelong learning, departmentalized classroom operation, industrial learning, eco-school in harmony with local 
environment and promotion of IT education; 2001 “Pilot Model Research school relating to facility development as a community center”

Integrated school as a center of lifelong learning (learning center/serial departmentalized classroom system + concentrated and independent home bases

Slide 27

1st floor: multi-purpose space for mathematics

Slide 26

Library space viewed from the entrance hall (a home base zone on the 2nd floor)

Slide 28

Structure of the entire facility

Departmentalized classroom 
on the 2nd floor
Japanese language/English

Home base (2nd floor) Multipurpose (lunch) space
Special classrooms (home economics, music, technical arts, arts)

Memorial hall

Gallery/ clubroom (2nd floor)

Martial arts hall

Gymnasium 

Gallery

Management office 
(meeting room)

Entrance
Lounge

School affairs on 
the 2nd floor

School affairs on 
the 1st floor

Learning center (library space)
Multipurpose terrace (to enjoy breeze)

Computer room

Inner court

Multipurpose space 
for subjects

Kitchen 

Science room

Departmentalized classroom 
on the 1st floor
Mathematics/social science

Slide 30

Energy-saving effect

Energy-saving effect (advantage of geothermal heat pump system)

Environmental performance (comparison in CO2 emissions)

Historical data shows 38.5 % reduction of primary energy 
consumption and 40.9% reduction of CO2 emissions in the entire 
facility compared with conventional method.

Energy-saving performance (comparison in primary energy consumption)
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Detail of ground heat exchange pile 

LP gas Water + sewage

Air-cooled HP+ kerosene Geothermal HP

Slide 29

Overall image of Eco-School

Lighting
Ventilation 

Power load reduction through 
photovoltaic generation

Geothermal heat pump system + 
water thermal storage system

High-efficiency lighting

Burrier-free

Classroom
Home base

Light 
court

Cool & warm pit

Duct

Inner court

Ventilation 

Cross-section plan tailored to the premise
: Soil removal is minimized to reduce the impact on the surroundings 
that used to be farmland

Great use of timber (Japanese cypress 
and cedar) from forests owned by the 
town for external and internal finish

Natural lighting and ventilation 
through high side lights

Well-insulated roof 
with eaves 

Library 
space Teachers’ 

office Low-E glass

Plumbing pit

Floor heating enables both comfort and 
energy conservation in the open ceiling space

Plumbing pits designed in preparation 
for possible future changes
Designed for long service life and 
flexibility

Ventilation 

Slide 31

On geothermal heat pump system

Installing ground heat exchange piles

Departmentalized 
classroom zone
Multi-purpose space
Gymnasium

Installing double tubes Tip of a U-shaped double tube Installing water pipes

Connection to the machine room

Opening to the floor

Home base zone
Departmentalized classroom 
zone

Outdoor 
arrangement

Fan-coil unit

Intake vent

Duct

Cool & warm pit

Heat source machine roomAir-conditioning 
secondary pump 
variable flow control

30 ground heat exchange piles (GL-100m) 

Water thermal 
storage tank

HP: Geothermal heat pump unit
Two units
Cooling capacity: 154KW
Thermal capacity: 135KW

Stable earth thermal

Water thermal storage tank (temperature 
stratification type)
Tank capacity of 414m (chilled/hot 
switching type)

Features
1. The water thermal storage system with geothermal heat pump harnessing natural energy is employed 

to improve equipment efficiency and load leveling.
2. Air conditioning secondary pump variable flow control is employed to reduce power 

for conveyance of cool/hot water for air-conditioning 

Innovation
1. Natural energy is effectively used by introducing a geothermal heat pump system for stable heat 

exchange year-round to classrooms and spaces open to the community. This is also an energy-saving 
air-conditioning system in combination with a thermal storage system.

2. Heat exchange with ground heat does not release heat to the atmosphere and thereby reduces the 
impact on surroundings and is better for the global environment compared to conventional kerosene 
burning cold- and hot-water supplier and air-source system..

Versatility
1. This is the first introduction of a geothermal heat pump system for air-conditioning of a school 

facility in Yamaguchi Prefecture. The earth-friendly air-conditioning system is expected to have 
spillover effects on future introduction of  heat source pumps for air conditioning to school facilities.

2. A highly versatile system is built by introducing an ice thermal storage system to parts where 
individual air-conditioning is required as well as total heat exchangers and high-efficiency lighting.

Slide 33

Cool & warm pit effects

Introduction of the cool & warm pit enabled intake of fresh air 
that is cooler by about 3 to 4 degrees C in peak days in 
summer and warmer by about 3 to 4 degrees C in peak days in 
winter compared with the outside air temperature, which 
contributes to the reduction of outer air load. In school 
facilities with relatively longer vacation periods, air 
conditioning requires a longer start up period after a holiday 
season. However, the shorter start up period of the geothermal 
heat pump + water thermal storage system and effects of the 
cool & warm pit reduced wasteful consumption and are 
effective for contribution to the global environment and 
convenience in using the facilities.

In summer

Fan-coil unit using cool & warm pits

Vertical duct

2 floor plan

Outdoor air 
temperature

Cool pit effect in July 2006
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m
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ra

tu
re

 [℃
]

July 11 to 12, 2006

January 23 and 24, 2007

Cool & warm pit outlet temperature 

In winter

Warm pit effect in January 2007

Te
m

pe
ra

tu
re

 [℃
]

Outdoor air 
temperature

Cool & warm pit outlet temperature 

Slide 32

On Cool & Warm Pit

1. Air intake near the air-conditioners (fan-coil unit) of individual classrooms is 
made through a cool & warm pit (1700 wide and 1400 high) using an underground 
concrete structure consisting of air supply openings installed on the north side of the 
premise to reduce air load using stable earth thermal.

2. A part of the floor of social science room is cut and covered with a transparent 
acrylic plate so that students can see the mechanism of outer air introduction. 

Floor opening for explaining 
the mechanism

Fan-coil unit

Air supply openingThermal insulation 
with ground cover

Pit surface

Air supply route

Vertical duct

Cool & warm pit

C-C cross-
section

Fan-coil unit
Home base

Multipurpose (lunch) space

Pit space

Thermal insulation effect through planting (ground cover)

Cool & warm pit

Air supply route
Air supply opening

Stable earth thermal
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(Slide 24-27) This is a school in Hohoku. (Slide 28-30) This school uses ground heat. We aim to reduce 
environmental burden by using ground heat for heating and cooling. Energy use is reduced through an air-
cooled heat pump package, kerosene and ground heat pump package. We have confirmed about 40% 
reduction in CO2 equivalent.
(Slide 31) This is an illustration of the system. We planned to store ground heat in the heat storage water 
tank and use a cool-warm pit for pre-warming and pre-cooling of air. Because Shimonoseki does not have 
many sunny days during winter, the firm attempted to use ground heat.
(Slide 32-33) As shown in this figure, a cool-warm pit can increase the temperature by 3 to 4 degrees C. 
During summer, it can supply air that is cooler by 3 to 4 degrees C.
(Slide 34) This is Onoden Elementary School of Musashino City, Tokyo, that we designed later. (Slide 35) 
The school is in the climatic Tokai region, so the design assumed sunny and moderate winters with 
occasional snow.
(Slide 36-37) There is one important point we missed in our plan. There is a water purification plant of 

Slide 34

Musashino Municipal Onoden Elementary School

Slide 36

Ohnoden Elementary School, Musashino City, Tokyo
Change to ZEB (net zero energy building) requires 
installation of 680kw panels.

■Owner: Musashino City
■Location: Kissyoji Kitamachi, Musashino, Tokyo
■Principal purpose: elementary school
■Site area: 15,051.77m2

■ Building area: 4,687.49m2

■Total floor area: 13,508.07m2

■ Structure:  RC, SRC structure with an S part,  
5 stories above ground and one below

■Completion: Mar. 20065

A complex combining school facilities consisting of classrooms with open spaces that enable diverse learning activities and a community children’s hall, an after-school club and an 
education consultation office that are the center of local education activities. 

School with open spaces combined with other public facilities (considering the ideal of future urban schools)

Slide 35

On Plans that take advantage of the local environmental characteristics

Okinawa Region

Hokkaido Region

Japan Sea Region Sanriku Region

Tokai Region

Inland Region

Seto Inland Sea Region

Nankai Region
Northern Kyushu 

Region

Climatic 
region Characteristics 

Hokkaido Winters are very cold; summers are comfortable with no rainy season

Japan Sea Little sunshine and much snow in winter; foehn phenomenon(*8) in
summer

Sanriku Winters are cold with little snow and relatively high degree of sunshine.

Tokai The winters are marked by many clear and mild days.

Inland Winters are cold but there are many sunny days; summers are cool.

Seto Inland 
Sea Winters are mild without snow; calm winds year-round

Northern 
Kyushu Little sun in winter; summers are hot.

Nankai Winters are mild with many sunny days; summers are humid and muggy.

Okinawa Summers are hot, windy and strongly affected by typhoons.

Slide 37 Slide 39

(1) Enhance basic environmental performance
(energy saving through heat-insulation improvement 
and BA)

- Application with modification of the 
next-generation insulation standard
- Introduction of an air-conditioning system 
suitable for an elementary school
- Control with building automation technology

Basic Principles of Environmental plan 1 － Eco-School in the Global Environment Age

Three Pillars of 
energy/resource saving

(1) Reduce environmental load
(Photovoltaic generation, solar thermal
utilization, heat-insulation improvement)

(2) Create a recycling society
(use wood, rainwater and recycled materials)

(3) Symbiosis with nature
(Rooftop gardening, planting lawn in schoolyard, 
school biotope)

Facilities serving as tool for 
Environment education/learning 

Heat insulation improvement and sunshine adjustment by 
rooftop gardening/swimming pool)

(Use of timber made in Tokyo, recycled wood louver)

Rooftop garden for learning, application of tree bark in 
the playground 

(2) Visualize environmental technologies
(PV power generation, fuel cell, sunlight adjustment)

- Active enlightenment by introducing 
and displaying new energy 
- Installation of solar panels on eves for 
sunlight adjustment
- Installation of timbers made in Tokyo 
at places where students can feel them

Slide 38

����

■中庭へのケヤキの移植

■ケヤキ並木の保存■Preserved thicket ■Preserving existing 
trees

■Courtyard is a symbol 
of the school

North Gate

Disaster 
prevention 
warehouse

Kitamachi school lunch 
kitchen

Outdoor toilet Regional partnership zone 
(open to the community)

Existing gym

East GateSpecial classroom building

East 
building

Entrance of the Onoden Kids Club/ 
community children ‘shall

Entrance of the education support 
center challenge room

Greenery of the Water 
Service Department No.1 

Purification Plant

Courtyard West building

Rooftop garden

South schoolyard

Musashino Support Center for the handicapped

Row of zelkova trees

West Gate

South Gate
■Multilayered south 

schoolyard

Slide 40

■Poolside sun shades

■Eaves of classrooms

Environmental technologies introduced to the Onoden Elementary School - 1 PV Power Generation

□ System outline

Silicon crystal “solar cells” installed on the eaves of 4th grader classrooms on the west building 4th floor and on the poolside sun shades receive 
sunlight and generate power. We focused on installing them in places visible for students on a daily basis. Generated power is added to the 
power system of the school and supplied to the school. Surplus power can be supplied to the power system of the power company.

発電量と日射量（2005年８月20日）
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■Actual measurement result

Output and solar radiation (August 20, 2005)
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Slide 42

Environmental technologies introduced to the Onoden Elementary School  - 2 passive floor cooling/warming system

Considering that children are dressed 
differently from adults

Sensible temperature: 
28degC

Eave to shield direct sun light

Heat exhaust through natural ventilation

Outside air 
temperature : 
30degC

Room temperature: 
30degC

Radiation cooling 
through floor heating

Natural ventilation and passive floor 
cooling/warming system

Floor surface 
temperature: 26degC

Slide 41

■First introduction in the world of a fuel cell into an elementary school

Environmental technologies introduced to the Onoden Elementary School - 1 Fuel Cell

The school adopted a home fuel cell (output: 1Kw) as the first school in the world. Generated power is used in the school while exhaust heat 
(hot water) from power generation is supplied to special classrooms, a service room and an adjacent Kitamachi school lunch kitchen.

■Peephole and display
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Musashino City near the school. In a talk with a person from the waterworks at the time of the completion 
of the building, I came to know that about 100 tons of 15 degrees C water is discharged every day for 
flushing tanks, etc. of the plant. I regretted very much that we missed the opportunity. I felt the need for 
due research on the surrounding public facilities when making a plan.
(Slide 38) Onoden elementary school is a project to build a schoolhouse while preserving a row of zelkova 
trees. An ordinary plan may be to build a school house on the north side with the school yard on the south 
side. However, because the waterworks mentioned earlier is on this side, it is planned to borrow its green. 
(Slide 39) We adopted three pillars of energy conservation: “reduce environmental load,” “create a 
recycling society” and “symbiosis with nature.” Other themes of the design are: “enhance basic 
environmental performance” and “Visualize environmental technologies.”
(Slide 40) The first one is PV power generation. Solar panels are installed at visible places on the sun 
shades on the poolside and on the rooftop of the four-storey building. (Slide 41) We have also installed a 
small 1kW fuel cell for household use first in a school at a place visible from outside. It is used to supply 
hot water to an adjacent school lunch center.
(Slide 42) One of the features of the school is a system called passive floor cooling/warming. It is designed 
to lower the indoor temperature by about 2 degrees C when outside air is introduced.
(Slide 43) The passive floor cooling/warming system can be operated with very small amount of energy. 
An important point is that this is passive cooling and not designed for complete air-conditioning. However, 
it can cool a space with very small energy in comparison.
(Slide 44) This shows the floor surface temperature distribution. It is confirmed to be able to maintain a 
very good condition. (Slide 45) Overall, environment-friendly measures are implemented in various areas 

Slide 43
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■Temperature changes at different points in the room (multipurpose space 
for 5th graders on the 3rd floor)

■Cumulative cooling load during the period
[passive floor cooling/warming system : 3,550m2 

(24 classrooms + multipurpose space) air-conditioning ]

Environmental technologies introduced to the Onoden Elementary School - 2 passive floor cooling/warming 
system
□Actual measurement result (measured on September 13, 2005)

On the day when the outside air temperature reached 35.5degC, room 
temperature remained between 27.3degC and 29.2degC.
The table to the right is a comparison of the cooling load of floor 
cooling/warming  and ordinary cooling. Simple comparison is not possible but 
the passive floor cooling/warming system needs less energy to keep a room 
under 30degC. 
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Floor cooling/ 
warming system

Air-
conditioning 
at 28degC

Air-
conditioning 
at 27degC

Air-
conditioning 
at 26degC

Slide 45

Basic Principles of Environmental plan 2 - Building a School Incorporating a Thicket of Musashino

Outgrowing from addition of elemental technologies to the building, we considered energy, symbiosis with nature and eco-materials in graphic/section 
design to design a well-balanced combined structure.  (The 5th generation environmental architecture, JIS Environmental Action Committee)

Rooftop gardening against heat island effect 

Natural ventilation + radiation passive cooling

Mitigating heat island effect through rooftop 
gardening which lowers surface temperature 

by 10 degrees in summer. 

Mild passive cooling through radiation and 
natural ventilation

Photovoltaic installation to raise 
awareness of students

21kW PV generation

PV installation

Rooftop swimming pool

Heat insulation by 
rooftop gardening

Cooling effect of grove

Gentle radiation space 

Rainwater 
collection tank

Emergency 
well

Securing daily-life water with an emergency well

Securing daily-life water for evacuees with an 
emergency well

Reusing water with a rainwater collection tank
Rainwater is temporary stored to flush toilets  
and water the school yard while limiting storm 
water runoff

Using recycle timber/timber made in Tama

To experience/learn “symbiosis with nature” 
plainly in places close to students

Structure plan with an importance factor of 1.25

Structure plan ensuring 1.25 times the usual  
earthquake-proof safety for structure

A pile plan generating less waste

Adopting steel pipe piles of rotary press-fit method 
that generates less mud water/surplus soil

A pile plan using less  formwork materials

Reducing the waste of formwork materials 
by using PC and steel floor panels

Slide 44

■ Actual measurement result when 
running/stopping the passive floor 
cooling/warming system
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（A）床涼房停止4階 6年教室（PMV=1.77 PPD=65%） 

（A-1）高さ方向温度分布 （A-2）床表面温度分布 

（B）床涼房運転3階 5年教室（PMV=1.29 PPD=40%） 

（B-1）高さ方向温度分布 （B-2）床表面温度分布 

- Floor surface temperature of 

classrooms was about 30degC when 

the floor cooling/ warming system 

was stopped.

- Floor surface temperature of 

classrooms was about 25degC when 

the floor cooling/ warming system 

was used.

Passive floor cooling/warming 

system made 

PMV1) fall from 1.77 to 1.29 

PPD2) fall from 65% to 40%  

Environmental technologies introduced to the Onoden Elementary School - 2 passive floor cooling/warming 
system
□ Actual measurement result

1) PMV:  predicted mean vote. A thermal index to judge the quality of the thermal environment.  
2) PPD: Predicted Percentage of Dissatisfied, the percentage of people who will feel uncomfortable in the room. 
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(A-1) Vertical temperature distribution

(A) 6th grader classroom on the 4th floor when the floor 
cooling/warming system was stopped

(A-2) Floor-surface temperature distribution

(B-1) Vertical temperature distribution
(B) 6th grader classroom on the 4th floor when the passive floor 
cooling/warming system was stopped

(B-2) Floor-surface temperature distribution

H
ei

gh
t [

m
]

Temperature [degC]

Interior

Perimeter

Interior globe

Perimeter globe

Slide 46

Fuchi Municipal Fuchu Gakuen

Slide 48

On Plans that take advantage of the local environmental characteristics

Okinawa Region

Hokkaido Region

Japan Sea Region Sanriku Region

Tokai Region

Inland Region

Seto Inland Sea Region

Nankai Region
Northern Kyushu 

Region

Climatic 
region Characteristics 

Hokkaido Winters are very cold; summers are comfortable with no rainy season

Japan Sea Little sunshine and much snow in winter; foehn phenomenon(*8) in
summer

Sanriku Winters are cold with little snow and relatively high degree of sunshine.

Tokai The winters are marked by many clear and mild days.

Inland Winters are cold but there are many sunny days; summers are cool.

Seto Inland 
Sea Winters are mild without snow; calm winds year-round

Northern 
Kyushu Little sun in winter; summers are hot.

Nankai Winters are mild with many sunny days; summers are humid and muggy.

Okinawa Summers are hot, windy and strongly affected by typhoons.

Slide 47

Fuchu Elementary School and Fuchu Junior High School, 
Fuchu City, Hiroshima (Fuchu Gakuen)
Change to ZEB requires installation of 680kw panels

■Owner: Fuchu City, Hiroshima Prefecture
■Location: Motomachi, Fuchu City, Hiroshima Prefecture
■Principal purpose: elementary and junior high schools
■Site area: 27,570m2 (south), 20,845m2 (north)
■ Building area:8,381m2 (south) /1,875m2 (north)
■Total floor area: 13,546m2 (south)/1,648m2 (north)
■ Structure:  RC structure with an S part,  2 stories above 

ground/3 stories above the ground
■Completion: Feb. 2008

Because the school is in the heart of the city, the plan aimed to create a dream-inspiring school  responding to the unique personality of  each student by taking advantage of the “local 
character” and “history and tradition” toward “a school integrated with urban development.” The plan also includes consideration for the change in environments according to the 
students’ grade level to ensure education continuity.

Education from elementary to lower secondary school in the same facility through integration by the city
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in Onoden Elementary School.
(Slide 46) This is Fuchu Gakuen of Fuchu City, Hiroshima Prefecture, which we designed later. (Slide 47) 
While Onoden Elementary School could be made ZEB by installing 700kW solar panels, Fuchu Gakuen 
would require 680kW panels. (Slide 48) The school is in the climatic Seto Inland Sea region where winters 
are relatively mild with little snow, but because the location is near the climatic Japan Seas region and 
faces with mountains, it may be somewhat colder in winter.
(Slide 49-50) The school is built using a former JT site. Junior-high and elementary schools are constructed 
in an integrated manner with a space for common use at the center. As we designed two inner courtyards, 
we plan to use them effectively for ventilation.
Earlier, Professor Komine said that there are many complaints about the thermal environment after 
renovation work. These classrooms face north. Recently, we often propose classrooms facing north, which 
may be difficult for teachers to understand. These are classrooms for the 5th graders. There are few 
complaints such as that it is hot or cold in the classrooms.

Slide 52

We decided the depth of the eaves for the thermal environment based on the movement of the
sun. This is a plan to increase the comfort in the rooms by keeping out solar heat in summer
while using the heat effectively in winter. In addition, Perimeter Annual Load (PAL), a figure
concerning air-conditioning load, is reduced by 44% from the standard value by adopting the
new energy-saving standard for heat-insulating materials.

Thinking about The Sun

Angle to let in sunlight 
effectively in winter

Blocking sunlight 
in summer to 
reduce heat load

Solar elevation at Fuchu City

Summer 
solstice

Winter 
solstice

Heat-insulating material on the 
roof top
From ordinary t=35 → t=60
Eves dimension
From usual 1m or so → 2m

PAL value
Reduced by 44% from the 
standard 320 → 178.7

Eave designed based 
on the solar elevation 
at Fuchu City

Heat-insulating materials 
selected according to the new 
energy-saving standard

Summer 
solstice Equinox

Classroom

Classroom

Winter 
solstice

Slide 54

Designed to create spaces that facilitate winds. A courtyard reduces the
depth of the building, while balance-type Swindow and vent towers are
used for ventilation due to buoyancy.
Ceiling fans and air-swing fans are introduced to lower the sensible
temperature through air current generated by them.

Thinking about Wind

Other seasons

Air-swing fan

Ventilation due to buoyancy

Outdoor air

Natural ventilation

Courtyard

Winter Natural ventilation
Thermal storage heating 
equipment

Outdoor air

Courtyard

Slide 53

This is an earth-friendly school adopting an all-electric system (gas burners for leaning are
separately installed). Effective utilization of night power reduces the running cost of
heating equipment. Radiation-type thermal storage heating equipment is used because it is
gentle on the body. Combination with an air-swing fan or ceiling fan creates a comfortable
homogenous heating environment with less temperature difference.

Thinking about Power and Heat

Thermal storage heating equipment

Storage 
of heat

Heating equipment 
usage hours

Changes in temperature distribution through use of an air swing fan
Longitudinal section 0.3m above floor

Without fan

With fan

Effective storage of heat

Heat naturally 
radiated during 
heat 
accumulation

Natural radiation amount

Low-cost night 
power is used.

The range of the radiation amount  
controllable with indoor sensor

Radiation through fan Elapse time

Night

Day

Slide 49

Thinking about the Environment
We designed all kinds of devices to reduce environmental load and running cost in a visible form so
that they can serve as learning material for children. The school is certified as a school of the 2006
Eco-School Pilot Model Project of the Ministry of Education, Culture, Sports, Science and
Technology

Slide 51

Connecting corridor with slits for 
air current

Ventilation due 
to buoyancy

Stainless mesh lattice to control 
direct  sunlight

Controlling midsummer sunlight

Letting in midwinter sunlight

Ventilation due to 
buoyancy

Vent window
balance-type window)

Natural ventilation

Slit for outdoor airflow
(Custom-built when 
installing the sashes)

Courtyard as activity place enabling active use of 
sunlight and outdoor air in addition to visual effects

Slide 50

Playground using CC bark with high 
drainage performance

Tennis court using green sand 
with high dust suppression 
effect

Tennis court
Playground

Courtyard playing a 
key role to 
introduce sunlight 
and air

Class vegetable 
garden contributing 
to food education

Class vegetable garden
CourtyardCourtyard Swimming 

pool

Playground
Nature 

experience place 

Outdoor rooftop swimming pool 
contributing to the improvement of 
heat insulation through “roof pond” 
effect

Solar radiation control using deciduous trees
A row of cherry trees to suppress dust

Playground as a space open to the 
community

Biotope for learning natural environment

Solar radiation control 
with deciduous trees
Dust-suppressing 
effect

Light
Air swing 
fan

Eco ice
Garden on a 
part of the 
rooftop

Natural ventilation/ buoyancy ventilation

Wind

Classroom Heat Open 
space Staircase

Diffusing air with fans
-Generating air current and 
circulating air ES building

Well water is used to 
flush toilets and 
water the school yard

Well
Creating a cool spot  by the transpiration effect of lawn
to mitigate heat island effect)

Lawn garden (open space 
for lower grades)

Balance-type 
“Swindow”

Ceiling fan creating 
air current

Open space

Corridor

ClassroomHeat

Arts and 
crafts room

Rain
Rainwater 
utilization
School 
vegetable garden

Rainwater 
tank

Special classroom 
building

Slide 55

Summer

Sunlight in 
summer

External air

Sensible /latent heat of 
external air is stored
Cool air is slowly spread.

Winter

Cool air descends 
by draft effect

Sunlight in 
winter

Solar heat and stored heat 
of heating equipment are 
slowly spread.

Formwork concrete 
counter with heat 
storage effect

External air
Return

Thermal storage heating 
equipment is used  from 
7:00 to 23:00

Slit to introduce 
air naturally

Ventilation volume, etc. 
are stated.
Eco Suppli (or equivalent)
At effective W=700
Differential pressure
38.5m2/h at 5Pa
55.8m2/h at 10pa

Slide 57

Isumi Municipal Misaki Junior-high School

Slide 56

Summer Winter

Ventilation by 
opening windows

Sensible /latent heat of external 
air is stored.
Cool air is slowly spread. Cold air in 

winter

Outdoor air flow inlet

Solar heat and heat of 
heating equipment are 
stored.

Thermal storage 
heating equipment
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(Slide 51) This deep eave is designed in the image of udatsu, a short pillar set on a beam to support a 
ridgepole, to facilitate natural ventilation while effectively controlling sunlight at the summer and winter 
solstices. (Slide 52) The eave introduces the sunlight of the winter solstice into the classroom while 
blocking the sunlight of the summer solstice. The eave is designed so that the sunlight of the equinox 
barely reaches the room.
(Slide 53) Air-swing fans are installed to maintain a stable classroom environment. (Slide 54) This way, 
outdoor air is introduced in seasons other than winter and air-swing fans are used for ventilation due to 
buoyancy. In winter, as thermal storage heating equipment is installed here, a good indoor environment is 
maintained by making air move a little using air-swing fan.
(Slide 55) For ventilation, this system is installed at the lower end of the sash and can be opened during 
night for ventilation. Thus, the design enables night purge. (Slide 56) In order to take advantage of direct 
gain, this thermal storage heating equipment has a large concrete surface to collect solar heat.
(Slide 57) Later, we designed Misaki Junior-high School of Isumi City, Chiba Prefecture. We would need 
200kW to make the school ZEB. The figure is greatly different from those of the other two schools. Please 
be aware that the school is about one-third their scale.
(Slide 58) This is Misaki Junior-high School of Isumi City, Chiba Prefecture. The school is in the climatic 
Pacific, Tokai region where Onoden Elementary School is also situated. (Slide 59) What professor Komine 
said earlier reassured me a bit. These are energy consumption figures of Onoden Elementary School and 
Fuchu Gakuen. In contrast, the figure for Misaki Junior-high School is 0.39 giga-joule. Our design is based 
on this figure.
In Onoden Elementary School we introduced many active systems, while we added passive systems in 

Slide 58

Misaki Junior High School, Isumi City
Change to ZEB (net zero energy building) requires 
installation of 200kw panels. 

■Owner: Isumi City
■Location: 1370, Shiigi, Misaki Town, Chiba Prefecture
■Principal purpose: Junior high school
■Site area: 34,005.76m2

■ Building area: 3,741.16m2

■Total floor area: 5,035.73m2

■ Structure:  RC with an SRC part,  2 stories
■Completion: Jul, 2009

We set up the following seven concepts toward “creation of a next generation school” for Misaki Junior High School and worked to realize them.

A complex for multiple generations around a school created through a PFI project

Slide 60

From the report of the Committee for Study of Measures to Promote ZEB in schools, MEXT

Table 2: Primary energy consumption in elementary, junior-high and high schools by region [MJ/(year/m2)]

Region

Nationwide

Number of samples

High schools

Primary energy consumption 
[MJ/(year/m2)]

High schools

Hokkaido

Tohoku

Kanto

Chubu

Kansai

Chugoku/Shikoku

Kyushu

Figure 2: Primary energy consumption in elementary, junior-high and high schools by region [MJ/(year/m2)]

Elementary 
and junior-
high schools

High 
schools

Nationwide Hokkaido Tohoku Kanto Chubu Kansai Chugoku
/Shikoku

Kyushu

Slide 59

We have designed eco schools,
・Ohnoden Elementary School (Musashino City) and
・Fuchu Gakuen (Fuchu City, Hiroshima Prefecture.)

We have taken advanced approaches such as LC CO2 reduction in 
each project, but energy consumption tends to increase after the 
renovation (due to introduction of air-conditioning and raised 
illumination criterion, etc.)

⇒In Misaki Junior High School.
Taking advantage of the local climate with “many sunny days” 

and “breeze,” we reduced running cost (LCC) by
・Using solar heat for heating (no cooling needed here)
・Natural lighting without illuminance difference, and
・Devices to make air flow.

Ohnoden Elementary School, 
Musashino City, Tokyo (Sustainable 
Architecture Award Winner)
・Mild panel cooling/warming system
・Fuel cell 
・Photovoltaic generation
・Rain water utilization

⇒Active system

Fuchu Elementary School and Fuchu
Junior High School, Fuchu City, Hiroshima
・Air swing fan/ ceiling fan
・Thermal storage heating
・Photovoltaic generation
・Natural ventilation tower

⇒Active + passive system

Misaki Junior High School, Isumi City

・Solar heat utilization
・Natural ventilation
・Natural lighting

⇒Passive system

0.51 (Fuchu)
0.48 (Ohnoden)

0.39 (Misaki)

Comparison of energy consumption per unit by year and use FY

Slide 61

Employment of energy-saving devices such as high-efficiency illumination correction equipment and motion sensors

Conventional set value
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Lighting fixtures employed in 
the former Nichu

Lighting fixtures employed in 
Fuchu Gakuen

2.5 times

2 times

1.5 times

Current

This plan

Consumed power (W)

Down 

Approx. 1.235 times 

Brightness of lighting (lx)

24% decrease 

Slide 63

“Thinking about eco”

(1) Create a local eco-school maximizing the local characteristics (high sunny-weather rate; use of stable north-south wind in seasons 
other than winter

=> Taking advantage of Heat, sunlight and Wind

The fourth highest sunny-weather rate in Japan

Average sunshine hours on the Pacific side of Japan

* Less advantageous for PV power generation
* For example, Choshi City on the sea side of Chiba 
has over 2,000 sunshine hours.

Chiba

Chiba

Ranking Prefecture SWR Sunshine 
hoursPrefectureRanking

Slide 62

This is the alma mater of marathon runner Akemi Masuda and Hanji Aoki, former 
President of the Japan Association of Athletics Federations (JAAF) who held prominent 
positions such as president of the Japanese Olympic Committee and member of 
the Japanese Olympic Games organizing committee. The plan was made under the 
condition to preserve the memorial track. 

New schoolhouse

“Physical Planning”
It is possible to install 200kw photovoltaic generation panels using the existing gymnasium and a part of the schoolhouse.

Tennis court

Judo/kendo hall 

Disaster-prevention 
stock warehouse

Bicycle 
parking

Gymnasium

Baseball ground

Field

Clubroom building

School house

Car parking
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Fuchu Gakuen. In Misaki Junior-high School we used more passive systems. (Slide 60) These are figures 
of energy consumption in elementary and junior-high schools. The figures of Onoden Elementary School 
and Fuchu Gakuen are significantly higher than these figures.
(Slide 61) We thought about why this must be so. The lowest illuminance set by the school health standard 
is 300 lx, but 500 lx is recommended as the desirable level, which requires 2.5 times more energy if 
calculated simply. We can reduce energy use by using energy-saving equipment, but it would be still about 
1.2 times more. Now, LED lighting equipment and others are available to replace Hf lighting. Equipment 
brought into the market this year may be of equivalent performance to Hf lighting.
(Slide 62) Misaki Junior-high School would need 200kW solar panels. I think it is possible to install 
200kW panels because the school has unused rooftops of gyms and the schoolhouse.
(Slide 63) As you know, the clear day rate is high while hours of sunlight are average in Chiba prefecture. 
However, the figures are a little higher on the ocean side, where Misaki Junior-high School is built. (Slide 
64) Because the site is on the ocean side and has many windy days, we wanted to design the school taking 
advantage of wind.
(Slide 65) Thinking about ecology, we wanted to realize a sustainable design focused on a maintenance-
free facility. In Fuchu Gakuen, we used eaves for effective control of sunlight but the design somewhat 
relied on air-swing fan for air flow. In Misaki Junior-high School, in order to use ventilation due to 
buoyancy, we installed these high windows to use a system used in factories to open windows in series. 
They facilitate ventilation due to buoyancy and wind flowing along the sloped roofs further facilitates wind 
flow. So, we can feel good wind current here.
(Slide 66) Solar heat is also used. Pre-warmed air is sent to the area before the FF heater for circulation. As 

Slide 64

“Thinking about eco”

(1) Create a local Eco-school maximizing the local characteristics (high sunny-weather rate; use of stable north-south wind in seasons 
other than winter
=> Taking advantage of heat, sunlight and wind

Hot water is available for 7 monthsTemperature (degC)

Average temperature:15.4degC
Annual highest ttemperature:35.3degC
Annual lowest temperature: -3.6degC

Cooling season: three months
(Cooling load is reduced by introducing 

cool air from outside)

Annual isolation: 1114Mcal
Annual precipitation: 1399mm

Amount of isolation
(kcal/D)

Precipitation
(mm)

Wind speed
(m/s)Humidity (RH%)

Heating season: six months
(OM solar reduces heating load)

Average temperature

Earth 
temperature

Relative humidity

Mean wind speedPrecipitation

4-sun 
gradient to 
south

Total solar 
radiation

Meteorological data graph

(month)

Observation point: Mobara City, Chiba
At latitude 35.25 north and longitude 140.19 east
Wind speed observed at altitude 9.0m; ground height 6.5m

Total solar 
radiation
Oblique 
radiation

Precipitation

Wind speed

Humidity

Earth 
temperature
Air 
temperature
Highest 
temperature
Lowest 
temperature

Unit: temperature [degC]; precipitation [mm]; wind speed [m/s]; humidity [%]
Total/oblique radiation: [*100kcal/m2-month], highest/lowest temperature[degC]
Note “total solar radiation” is (direct + diffuse sky radiation) on a horizontal plane; 
<oblique radiation: Oblique radiation is on a 4-sun gradient plane on south; 
“highest/lowest” temperatures are monthly average of daily maximum (minimum) 
temperature. Meteorological data list

Reference wind direction = 100 times; reference wind speed = 5.0m/s; observation height = 6.5m
Legend: frequency distribution of wind direction, wind speed

Frequency distribution of wind direction/wind speed data

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.

Slide 66

“Taking advantage of solar heat”
Detail drawing of the solar heat collection system

Fresh-air intake

Enlarged 
view a

Detailed drawing of fresh-air intake  

Enlarged 
view b

Glass heat 
collection part

Detailed drawing of glass heat collection part

Enlarged 
view c

Detailed drawing of indoor intake

Heat 
collection 
duct

Enlarged view a

Solar heat collection panel

Classroom

Infirmary

Corridor

Corridor

Heat collection duct

Multipurpose hall

Science laboratory

Solar system section view

Enlarged view b Enlarged view c

Slide 65

“Thinking about eco”

(2) Sustainable design unique to the school with focus on maintenance-free facilities

Solar altitude at Izumi City

Light shelf

Supply-exhaust system using solar heat Series of slit-type top lights

Automatic electric high sidelights

High  heat-insulating performance

Vent tower

Series of slit-type top lights eliminated the 
need of lighting in the hall in the day time.

Adopting heat insulating materials 
meeting the new energy-saving standard

Automatic control system using an operating 
method suitable to daytime in summer, 
nighttime in summer or winter

Science laboratory

Multipurpose hole

Corridor

Corridor

Classroom

Infirmary

Environmental cross section view

Blocking solar heat in summer  while 
effectively using solar heat in winter

Sunlight control with eaves

Adopting natural solar radiation control 
system using deciduous trees
(Shade in summer, natural illumination 
in winter) 

Summer solstice

Equinox

Winter solstice

Solar heat collection part

Series of slit-type top lights

Vent tower

Large roof as environmental equipment with solar heat collection panels, a series of 
slit-type top lights and vent towers.

Deciduous tree

2m-deep eave

South-side view of the building which visualizes the design of environmental equipment 
such as light shelves, balcony, eaves and deciduous trees East-west elevation with a distinctive design with minimal openings to reduce heat load

Slide 67

“Taking advantage of solar heat”

1F: Special classroom and management offices 2F: Classroom

Classroom
Behind-wall type

Fureai hall
Under-floor type

Multipurpose hall
Under-floor type

Inlet part of the solar heat collection system

Solar heat collection part Solar heat collection panel range 

Air duct
Heat 
collecting 
duct

Solar ducts are exposed for visualization of environmental 
friendliness 

Slide 69

“Taking advantage of sunlight”
Top/high-side-light effect

Use of top light and high sidelight considering the size and layout as virtual lighting equipment => no need for artificial lighting
(Average illuminance is more than 300lx while evenness is less than one tenth (film with 32% transmission) during daytime on a cloudy day)

Fureai HallMultipurpose hall

Fureai Hall Multipurpose hall

Average illuminance: 
approx. 420lx
Minimum illuminance: 
approx. 200lx
Maximum illuminance: 
approx. 540lx
G1 (mini./aver.): 0.47
G1 (mini./max.): 0.37

Average illuminance: 
approx. 300lx
Minimum illuminance: 
approx. 170lx
Maximum illuminance: 
approx. 380lx
G1 (mini./aver.): 0.56
G1 (mini./max.): 0.44

Fureai Hall illuminance distribution (lx) Multipurpose hall illuminance distribution (lx)

Slide 68

“Taking advantage of solar heat”
Heat of FF (Forced Draught Balanced Flue) and that of solar ducts are sent against walls to make them circulate in the entire 
room (Coandă effect)

FF heating 
equipment

Solar duct outlet

Heat environment system of classrooms
Classroom with spaces for FF heating equipment and solar duct outlets.

FF heating equipment

Solar 
duct 
outlet
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part of the MEXT survey, I visited an existing eco-school, where solar heat is used by introducing (warm) 
air into common use spaces, which made the entire schoolhouse slightly warmer, reducing heat shock and 
lowering energy consumption a little in ordinary classrooms. Learning from the example, we could raise 
the temperature of the entire schoolhouse to about 17 degrees C by introducing heat into common use 
spaces. The vice-principle said that they can do without heating by wearing one more layer of clothing. I 
think this is an operational advantage.
(Slide 67) This is the solar heat system. There are two air collection ducts for air supply running along the 
corridor. (Slide 68) The air is supplied this way. The design is to make the wind strongly flow along the 
sides and circulate with the Coandă effect.
(Slide 69) We considered top lights as well. This is the lighting of two large halls. Top lights are installed 
evenly. In the past, one large top light was used, but we used many small top lights to introduce uniform 
light. We adopted these top lights using simulation with a goal of 350 lx.
(Slide 70) We used very white floor material. Its whiteness is one of the factors to increase the brightness. 
This is when lamps are switched on and this is when switched off. I think you can see that the one is almost 
as bright as the other.
(Slide 71) This is a hall where blinds can be drawn on this side to darken the hall, so it can be used for 
events like this. The series of protruding windows used in factories which I mentioned earlier is installed 
here.
(Slide 72) Lightshelves are installed to take advantage of sunlight. (Slide 73) This is a plan to take 
advantage of wind as I mentioned earlier. We confirmed that indoor air flows at the almost same speed at 
which outdoor air flows.

Slide 70
Fureai Hall: there is not much difference between using  and not using lighting equipment in the daytime.

[Without artificial lighting] [With artificial lighting]

[Outdoor 
illuminance on a 

cloudy day]

[Indoor 
illuminance on a 

cloudy day]

Slide 72

“Taking advantage of sunlight”
Light-shelf effect and wind-flow-streamlining effect

Reflecting effect and wind flow streamlining effect of the light shelf and the balcony

Classroom with bright ceiling surface thanks to reflection from the light shelf The light shelf introduces reflection into the classroom

Slide 71
Multipurpose hall: An electrically-operated louver is incorporated in some top lights to enable sunlight control to respond to any situation. 

Slide 73

南側⽴⾯ 北側⽴⾯南側拡⼤⽴⾯

“Taking advantage of wind”
Create a mechanism of wind flow 

Create a path of wind by arranging the building from east to west and installing large openings on the south and north side, a pitched ceiling 
and an open ceiling space.

[Outdoor wind speed] [Indoor wind speed]

Ventilation due to buoyancy ensures airflow at the same level as outdoor air flow

South

Adopting ventilation due to 
buoyancy using the difference of 
elevation of a pent roof with a 
natural ventilation system

North

Classroom

Infirmary

Corridor

Corridor

Multipurpose 
hall

Science laboratory

Wind flow cross section

Slide 75

“A Space Created with Environment-Focused Materials/Methods”
Top light installation method without burden on the  structure that has no cutting braces and opening reinforcement

Slide 74

“A Space Created with Environment-Focused Materials/Methods”
North-south elevation surface with small openings to block sunlight; metal roof material to increase heat collection; and 
exterior with a color of low reflection rate
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(Slide 74) The school is built using environment-friendly materials and methods. (Slide 75-76) This is a 
design with top lights, a simple structure and a rich feeling of wood. As a result of efforts to reduce energy 
use, we have come to know what we should do. (Slide 77) We found out that we need to pay scrupulous 
attention to thermal conductivity. The thermal conductivity of wood is about one-tenth that of concrete. 
(Slide 78) The thermal conductivity of plywood is low compared with plaster board. It is lower by 20%. I 
think it is critical to choose materials with low radiation heat. I believe this is a clue in developing ZEB.
(Slide 79) We used Sanmu cedar. The stairway appears to have reddish parts and whitish parts, but now it 
has settled into an ordinary, slightly reddish color. The Mayor of Isumi City said to me “Don’t throw away 
what you have chosen.” This is a good lesson for me as an architect. (Slide 80) We used local designs for 
signs, for example.
(Slide 81) Onoden Elementary School and Fuchu Gakuen would need solar panels of about 600kW and 
700kW, respectively. We had an opportunity to design a building that uses such panels. Let me introduce 
Tokyo Institute of Technology Environmental Energy Innovation Building.

Slide 76

“A Space Created with Environment-Focused Materials/Methods”
Interior using recycled materials (active use of OSSB, cork, structural plywood, parquet flooring, united flooring materials, etc.)

Slide 78

0

0.05

0.1

0.15

0.2

0.25

Comparison of Thermal Conductivity

Heat insulating performance of wood is 20% better than that of plaster board of the same 
thickness. The difference is significant for cooling/heating with little energy.

Slide 77

Comparison of Thermal Conductivity

アルミニウムは200、スチールは50となる

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

Thermal conductivity (W/mK)

熱伝導率（W/ｍK）Thermal conductivity 
(W/mK)

TC of aluminum and steel are  200 and 50, respectively.

Thermal conductivity of wood 
is one-tenth of concrete

Slide 79

A Space Created with Environment-Focused Materials/Methods”
Interior decoration using local timber (flooring using timber from forest thinning in Sanmu, Chiba)
(timber of different colors are used as part of design to reduce material loss)

Slide 81

Tokyo Institute of Technology Environmental Energy Innovation Building

Slide 80

Signs with a local touch”
Signs with motifs of “Cape Taito,” “Namino Ihachi” and “existing trees” (supervised by art teachers of Misaki JH School)

Slide 82

(i) Electricity self-sufficient building, Campus Energy Grid Information Center
(ii) Reduce CO2 emissions by more than 60% compared with the existing TIT 

research buildings
(iii) Control damage from large-scale earthquake by installing a hull energy-

absorbing structure
(iv) Solar envelope
(v) Space to accelerate inter-departmental researches at the world-class 

environmental energy research center
(vi) Harmony with the Ookayama Campus

At Tokyo Institute of Technology, teachers in the  environment and 
energy fields set up the “Inter-Departmental Organization for 
Environment and Energy” to generate synergistic effects of their  
studies. The home of the organization is this Environmental Energy 
Innovation Building. With the top priority set as the reduction of CO2 
emissions of the building for experimental study on advanced energy,  
effective architectural and equipment planning were required.  

Environmental Energy Innovation Building

In the planning of the building we pursued the realization of unparalleled 
environmental performance and harmony with the historic Ookayama
Campus. Key futures of the design are:

Gist of the plan

Overview
- Name: Tokyo Institute of Technology Environmental Energy Innovation 
Building 
- Site: 2-12-1 Ookayama, Meguro-ku, Tokyo 152-8550 (in the Tokyo Institute 
of Technology campus)
- Structure/scale: steel construction/ 7 stories above the ground and 2 below
- Building area: 1,741.85m2 - Total floor area: 9,553.57m2

- Completion: Feb. 2010

- Basic concept: Tokyo Institute of Technology Inter-Departmental 
Organization for Environment and Energy
- Design architecture: TSUKAMOTO Lab. (design)

Takeuchi Toru Lab. (structure)
Ihara Laboratory (environment, energy)

- Design Tokyo Institute of Technology Facilities Department
NIHON SEKKEI, Inc.

Slide 84

2. Reduce CO2 emissions by more than 60% compared with the existing TIT research buildings

- CO2 emissions are reduced by more than 60% with a 5-step approach toward realization of a building with 
minimum CO2 emission.
- A variety of energy consumption reducing technologies are planned including ceramic desiccant air conditioning 
using fuel cell exhaust, cool & heat pit, geothermal heat pump and super high insulation.

PV generation

Fuel cell

Desiccant air 
conditioning using 
exhaust heat

VAV draft chamber

Radiation 
shielding

Natural 
ventilation

Cool & heat pit
Geothermal 
heat pump

Preservation of 
existing trees
(line of gingko trees)

Multipurpose hall

Research floor

Experiment floor

Experiment 
floor

Research floor

Research floor

Experiment floor
Natural lighting 
using diffusion 
light

Natural light
from north 
side

Reference

CO2 emissions [t-CO2/year]

61% reduction

Use in the EEI building

Emissions from 
the EEI building

PV power generation Highly efficient 
operation Using natural energy

Efficient system
Reducing load

Reducing load

Reducing load

Introducing efficient 
system

Effective utilization of 
natural energy

Efforts for efficient 
operation

Utilization of clean energy

•Outer walls that reduce heat load (radiation blocking with eaves, 
adequate opening)
•Building layout plan (east-west primary axis, openings on 
south/north sides)
•Use of high-efficiency systems (ex. fuel cells, LED, high-
efficiency transformers)
•Effective utilization of exhaust (ex. absorption chiller, desiccant air 
conditioning)
•Active introduction of the natural environment in spring/fall 
(natural ventilation/lighting)
•Use of untapped energy (ex. geothermal HP, cool & heat pit)

•Energy operation analysis (ex. BEMS, energy conservation 
committee) 
•Environmental enlightenment activities (setting up of 
environmental monitoring, etc.)
•Large-scale installation of solar cells

Slide 83

1. Electrical self-sufficient building, Campus Energy Grid Information Center

・Electrical self-sufficiency is planned using photovoltaic generation (650kw) and a fuel cell (100kw) independent of supply from the electric power 
company.
・Intensification is planned for real-time data of power consumption in the building and distributed generation in the campus.  

Photovoltaic power 
generation system 
(approx. 650kw)

Geothermal heat 
pump 

Fuel cell
100kW (PAFC)

Absorption chiller 
utilizing exhaust heat 
(FC high-temperature 
exhaust)

Desiccant air conditioning 
utilizing exhaust heat 
(FC high-temperature 
exhaust)

Natural 
ventilation

Blocking solar 
radiation with solar 
panels

Cool & heat pit

Radiant air 
conditioning

Desiccant air conditioning + Higher Sensible Heat Capacity 
Multiple Split Air-conditioning for building

VAV draft chamber Clean room motion sensor control Particular gas exhaust by-pass 
control

Motion sensor lighting controlLED lighting 
(in common use area)

Individual coolant 
emission

Double glazing + high 
insulation And others
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(Slide 82) This is Tokyo Institute of Technology Environmental Energy Innovation Building. The design 
has seven points. We planned to create a building that can send a strong message. We designed the building 
from the master concept together with design architects and the Facilities Department, Tokyo Institute of 
Technology. (Slide 83) 100kW fuel cells and 650kW solar panels are installed.
Numbers 1 to 17 are efforts for energy conservation. We think that an urban school with 600 to 700kW 
panels may look like this. (Slide 84) We confirmed that its energy use is 53% of a typical research building 
while CO2 emissions are reduced by 61%. For inside, we adopted a new idea to build research floors and 
experiment floors alternately.
(Slide 85-86) This is a photo of it shot from outside. (Slide 87) Solar panels are installed on the rooftop as 
well. Because the panels are from different domestic companies, we arranged them adequately in the 
design.
(Slide 88) Now, I will suggest a few points that we should consider for realization of ZEB. First, hours of 
sunshine widely vary in the Japanese Archipelago. Plans may differ depending on in which part of Japan 
the building will be built. The same applies to precipitation and annual average temperature. (Slide 89) 
Because conditions are different even in the same climatic region, very finely-tuned designs may be 
required.
(Slide 90) This is the relationships between PAL curve and regions. In Sapporo, heat insulation is very 
meaningful in terms of energy but installing eaves is not. In Okinawa, on the other hand, improving sun-
blocking performance is far more effective than enhancing heat insulation performance. Tokyo may be in 
between. We need to consider that each region has different conditions.
(Slide 91-92) This is the definition of ZEB quoted from METI website. This means that we need to make 

Slide 85

・The building consists of research floors where researchers gather across disciplines in large experiment floors of large 
rooms. Research floors and Experiment floors are built alternately to facilitate integrated studies. 

・Benches and counters near the windows encourage discussions among researchers 

5. Control damage from large-scale earthquake by installing a hull energy-absorbing structure

Research floor

Experiment floor

Entrance
Multipurpose hall

Research floor

Experiment floor

Experiment floor

Research floor

Research floor

Experiment floor

Slide 87Slide 86

Slide 88

What we should think about to realize ZEB

Slide 90

Relationships between PAL curve and regions
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Slide 89

On Plans that take advantage of the local environmental characteristics

Okinawa Region

Hokkaido Region

Japan Sea Region Sanriku Region

Tokai Region

Inland Region

Seto Inland Sea Region

Nankai Region
Northern Kyushu 

Region

Climatic 
region Characteristics 

Hokkaido Winters are very cold; summers are comfortable with no rainy season

Japan Sea Little sunshine and much snow in winter; foehn phenomenon(*8) in
summer

Sanriku Winters are cold with little snow and relatively high degree of sunshine.

Tokai The winters are marked by many clear and mild days.

Inland Winters are cold but there are many sunny days; summers are cool.

Seto Inland 
Sea Winters are mild without snow; calm winds year-round

Northern 
Kyushu Little sun in winter; summers are hot.

Nankai Winters are mild with many sunny days; summers are humid and muggy.

Okinawa Summers are hot, windy and strongly affected by typhoons.
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various efforts to realize ZEB. However, as Professor Komine said earlier, there is a question whether it is 
necessary to make various reduction efforts for every school building. Also I think there is a room to 
consider Inter-building Energy Utilization, such as utilizing energy of water purification plant I missed.
This is a proposal from the company. We have proposed various plans where basic items are implemented 
more carefully. We make proposals by choosing items suitable to the place based on the fundamental 
sheets.
(Slide 93) We thought more about things we should consider for realization of ZEB. For example, the 
lecture hall of Shizutani School built in 1973. The school was a public school of Okayama Domain in the 
Edo Period. Seeing the school changed my viewpoint a little. I think that looking at this wooden space and 
shoji anew as an environment may change how you look at these things. Shoji windows with very high 
permeability and infusibility may provide a strong hint for future plans. It is the same with the wooden 
space. (Slide 94) We have a culture of wood in traditional buildings and folk dwellings. It may be 
interesting to think about their warmth and friendliness from the perspective of environment.
(Slide 95) This is an example of measuring a wall with a radiation thermometer in a school. The 
temperature is 12.8 degrees C for concrete and 14.4 degrees C for plywood. This is almost the same 
temperature difference that is generated by applying insulating material in earthquake reinforcement work 
which Professor Komine mentioned earlier. Without attention to the interior finishing material, it may be 
very difficult to realize ZEB.
(Slide 96) This is the comparison of thermal conductivity I mentioned earlier. I think we can facilitate 
consideration a little more through effective combination of this and the radiant heat amount. We think it 
will become necessary to use the right material for the right place choosing among various materials from 

Slide 91

What is ZEB?

Slide 93

What we should think about to realize ZEB +

Slide 92

Building structures that have an annual primary energy consumption of net zero or almost zero 
through a reduction in the consumption of primary energy in building structures with 
improvements to the energy conservation performance of building structures and facilities, as 
well as by utilizing renewable energy on site.

■Definition of ZEB (From METI website)

Integrated design to realize ZEB (From METI website)

Radiation cooling

Reduction of heat-load from 
the surface of buildings

Louver
Eave

windows
(see-through)

Solar panel on walls

and

Reduction of internal load

Use of river water

Use of wastewater heat

PV power generation
Solar thermal utilization

Air-flow 
windows High-efficiency lighting

Task ambient lighting

Daylight use
LED lighting 

Organic EL lighting

Geothermal heat pump

Utilization of untapped energy 

Glass roof

Daylight 
utilization

Cool  roof

Task ambient air-conditioning

High-efficiency air-conditioning

Coordinated utilization 

Large temperature-difference air conditioning

Desiccant air-conditioning

High-efficiency heat pump
High-efficiency boiler
High-efficiency cogeneration
High-efficiency pump

High-efficiency heat source

Reduction of outdoor air load

Total heat exchanger

Natural ventilation
Cooling with outside air
Cooling with outside air at night

Cool tube 
(using earth thermal 

and well water)

Shared among buildings

Utilizing exhaust heat
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・What are the “warmth” and “friendliness” of wood culture we feel 
from traditional buildings and folk dwellings?

We shouldn’t just look at the wood itself, but rather think about 
what has made the comfortable environment we feel in the space.

→ Quantifying the “warmth” and “friendliness”  of wood:
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Finish with plywood is warmer by 1.6 degrees.
This temperature difference makes a huge difference in comfort without air-conditioning

■Measurement with a radiation thermometer
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those with high thermal conductivity to air that has high thermal insulation performance.
(Slide 97) This is the primary energy consumption Professor Komine mentioned earlier. Because of their 
low energy consumption, it is possible to realize ZEB in elementary and junior high schools. Professor 
Komine suggested the “approach of using less material and energy.” I think it is necessary to do this first, 
but I wish to simultaneously realize ZEB by creating energy. (Slide 98) This is an excerpt from a report on 
ZEB, MEXT, here I think we could make some achievement in the part of heating. I think we can realize 
ZEB by advancing the consideration on lighting including that in ordinary classrooms.
(Slide 99) Lastly, let me explain the design of Teikyo University Elementary School. I have been talking 
about ZEB, but I think we also need buildings like this that reflect the cultural background of Japan. The 
project started from a talk with the president of Teikyo University who said it was desirable for the school 
that its students could understand their own culture before going abroad. (Slide 100-101) The building is in 
the climatic Tokai region. The school has a hill called Genkotsu-yama of the Tama Hills in its background.
(Slide 102) This is a bird’s eye photo. Here are houses of the former Tama New Town and this was a public 
school. The premises of Teikyo University are on the near side. With the progress of population aging, an 
unnecessary part of the school is extended for use as an elementary school. We collaborated with Kuma 
Laboratory of the University of Tokyo to create a gentle environment that is covered by a large roof. We 
used heat-treated wood for the exterior.
(Slide 103-104) This is a photo of the outside. (Slide 105) Classrooms are arranged in a line. Children 
travel through the central part using these two stairways. By placing special classrooms here, it is designed 
that children can feel the atmosphere and see what is going on there and what they will learn in higher 
grades. The science zone is worthy of special mention. Because Principal Hoshino is a science teacher, the 

Slide 100

On Plans that take advantage of the local environmental characteristics

Okinawa Region

Hokkaido Region

Japan Sea Region Sanriku Region

Tokai Region

Inland Region

Seto Inland Sea Region

Nankai Region
Northern Kyushu 

Region

Climatic 
region Characteristics 

Hokkaido Winters are very cold; summers are comfortable with no rainy season

Japan Sea Little sunshine and much snow in winter; foehn phenomenon(*8) in
summer

Sanriku Winters are cold with little snow and relatively high degree of sunshine.

Tokai The winters are marked by many clear and mild days.

Inland Winters are cold but there are many sunny days; summers are cool.

Seto Inland 
Sea Winters are mild without snow; calm winds year-round

Northern 
Kyushu Little sun in winter; summers are hot.

Nankai Winters are mild with many sunny days; summers are humid and muggy.

Okinawa Summers are hot, windy and strongly affected by typhoons.

Slide 102Slide 101

Site area: 22,852.04m2

Building area: 4,405.11m2

Total floor area: 7,781.52m2
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→ It is possible to realize ZEB in elementary and junior high schools.

From the report of the Committee for Study of Measures to Promote ZEB in schools, MEXT

Figure 1: Primary Energy Consumption by Use of Building [MJ/(year/m2)]
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Teikyo University Elementary School

Slide 98

→ Characteristics of the energy consumption structure
(i) High ratio of energy consumption for lighting
(ii) More energy consumption for heating than for cooling

From the report of the Committee for Study of Measures to Promote ZEB in schools, MEXT

Other

Figure 2.1 Example of Breakdown of Annual Energy Consumption in School Facilities 

Heating

Cooling

Estimation conditions
• Region of construction: Tokyo region 
• Total floor area: 9080m2 (RC structure)
• Air conditioner: individual gas air-conditioning 

(cooling: COP3.31; heating: COP3.7)
• Lighting equipment: general type fluorescent light 

(without control)
• Ventilation equipment: general type ventilation 

(without control) 
• Kitchen: not for cooking but only for service
• Facility is opened to the community.

Lighting

Ventilation

Outlet

Hot-water supply
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science zone has a very rich environment.
(Slide 106) They are section plans. As mentioned earlier, solar heat is distributed to the common use space 
of each classroom.
(Slide 107) This is inside. We explored various possibilities of wood by using OSB boards and straw chips 
for the ceiling, for example. (Slide 108) Here, children are learning in a new way. (Slide 109) This is a 
preparatory room of a special classroom, which is used as storage. It is arranged in a corridor for common 
use to show what is inside.
(Slide 110) This is a lunch room cum kitchen for home economics. A sense of depth is created taking 
advantage of the large roof. (Slide 111) This is the science zone. The science teachers’ room is also visible 
from outside.
(Slide 112) This is the top floor. Here, too, we have created an education environment enveloped by a large 
sloped roof rather than a flat roof.
(Slide 113-114) I think we can realize ZEB by re-evaluating, examining and incorporating the beauty of 
traditional buildings using new technologies. In order to achieve ZEB and energy conservation required for 
society, it is necessary to move from comparative discussion based on considerable expenditure to“having 
few wants,” which means “expert energy (small energy)” use, a term created by a person in charge of 
equipment at Nihon Sekkei. In terms of “having few wants,” I think it is necessary for architecture to offer 
support to create an environment where users “can do without heating by wearing one more layer of 
clothing” as mentioned in the example of Misaki Junior-high School.
In the past, because buildings are designed on the premise of using air-conditioning if it is cold, choice of 
interior finishing material has often been overlooked. However, in order to adjust the indoor environment, 

Slide 103 Slide 105Slide 104

Slide 106

Section drawing 1/300

Slide 108Slide 107
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it is necessary to pay careful attention to the climatic conditions of the region. Talking about thermal and 
light environment, the wood floor of this hall is brownish but you can make it whitish by applying white 
paint. I think it is necessary to examine materials that are visible to us now and future materials, and 
control them in a total architecture.
(Slide 115) As a result of participating in various studies and looking at various schools, I was able to 
create the buildings I introduced today. I hope you have found my presentation informative for your future 
plans. (Applause)

Moderator: 
Thank you, Mr. Koizumi.
Lastly, Fukuei Saito, Director of Educational Facilities Research Center, National Institute for 

Educational Policy Research, will give a closing address.

Slide 109 Slide 111Slide 110

Slide 112 Slide 114

・It may be necessary to re-evaluate, examine and incorporate the 
beauty of traditional buildings using new technologies.

・In order to achieve ZEB and energy conservation required for 
society, it is necessary to move from comparison based on 
considerable expenditure to

“having few wants”
→ Expert energy (small energy) use

・In order to arrange the condition of an indoor environment with less 
energy, we need meticulous control of thermal/lighting 
environment according to the climate condition of each region.

Slide 113

Slide 115

Thank you for your attention.
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Ⅲ.  Closing Address
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Fukuei Saito
Director of Educational Facilities Research Center
National Institute for Educational Policy Research

Thank you very much for joining the lecture meeting today. Based on his experience as Chair of OECD/
CELE and others, Mr. Tony Sheppard introduced wide-ranging examples of environment-focused school 
facilities abroad including in Ireland. I think the idea of varied approaches to environmental consideration in 
accordance with the circumstances of the country is useful also for future planning in Japan.

Professor Komine, as a leading expert in this field, introduced the trends of studies on eco-schools in a 
comprehensive manner. He also gave a very sharp criticism of the zero-energy movement. I think we should 
pay heed to this. I think that we could reconfirm the basic idea and starting point of eco-schools.

From the standpoint of a front-line architect, Mr. Koizumi introduced concrete examples of eco-schools in 
Japan. I think we learned that it is important to perform the entire architectural planning in a comprehensive 
manner when working on environment protection rather than simply adding environment-focused elemental 
technologies. Mr. Tony Sheppard, Professor Komine and Mr. Koizumi, thank you very much for your 
valuable lectures.

In recent years, closed and self-serving evolution processes in Japan have been criticized as 
Galapagosization. One of the purposes of this lecture meeting is to examine whether the eco-schools of Japan 
have Galapagosized or not, and how it would be viewed compared with school facilities abroad. As 
mentioned earlier, simply and uniformly installing solar panels does not create an eco-school. I think we 
could understand things like this from the lectures.

With the idea of zero energy continuing and the interest in environmental consideration rising, I believe 
that we should think about the desirable state of eco-schools continually with wider vision. I hope this lecture 
meeting provided you such an opportunity.

The Educational Facilities Research Center, National Institute for Educational Policy Research, in 
cooperation with overseas research networks including OECD/CELE, hopes to continue to provide useful 
information that contributes to the development of better school facilities. As we hold a lecture meeting 
every year, I look forward to your continued cooperation.

Thank you so much for joining us today. (Applause)

Moderator:
Here we end the 2013 National Institute for Educational Policy Research Educational Facility Research 

Lecture Meeting.
Thank you very much for your attention over such a span of time.
Please leave the headphones for simultaneous interpretation on your seat when you leave. The 

questionnaire is being collected at the reception area.
Please make sure not to forget anything and take care on your way home.
Thank you so much for joining us today.

Closing Address
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2013 National Institute for Educational Policy Research, Seminar on Educational Facilities Research

To protect environment is addressed as a top priority matter which the Japanese 
Government must make the utmost efforts towards.
Following the Great East Japan Earthquake and the nuclear accident, the Japanese 
Government mapped out a basic policy for reduction of the nuclear-dependence and 
maximum expansion of renewable energy and energy-saving efforts. 
EU member states have set their goal for all new buildings to be ‘‘nearly zero-energy’’ 
buildings by 31 December 2020 by achieving enhancement of insulation and airtight of the 
buildings, making full use of high efficiency appliances and renewable energy technologies. 
Under the circumstance, in the field of educational facilities in Japan, it is also required to 
make greater efforts to promote environmental measures, such as adoption of renewable 
energy technologies and energy-saving efforts.
In the first part of the seminar, Tony Sheppard, Chair of  Centre for Effective Learning 
Environments (CELE) in OECD, gives an opening speech about international trends and 
advanced cases of ‘‘nearly zero-energy’’ educational facilities.
Followed by the opening speech, two more speeches will be given by the Japanese experts, 
Hiromi Komine and Osamu Koizumi about recent trends of research and investigation on 
environment-friendly educational facilities and introduction of recent designs of 
environment-friendly educational facilities aimed at zero-energy in Japan.

‘nearly zero-energy building’ means a building that has a very high energy performance, as 
determined in accordance with the below directive. The nearly zero or very low amount of energy 
required should be covered to a very significant extent by energy from renewable sources, 
including energy from renewable sources produced on-site or nearby.
[DIRECTIVE 2010/31/EU OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 19 May 2010 
on the energy performance of buildings]
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