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Creating IP Vision for the World M

Technology Seeds in WIPO GREEN Database (as of may 2012)

Technology Name Provider Country
1 Vertical Green Biobed for the efficient degradation of pesticides University of Geneva Switzerland
2 Organic adsorption heat pump system Honda Motor Co., Ltd. Japan
3 MSABP: Multi-Stage Activated Biological Process Treatment System TEIJIN Ltd. Japan
4 Home appliance recycling technologies Hitachi Ltd. Japan
5 Biological oil production from unused woody biomass and utilization networks Waseda Environmental Institute (WEI) Japan
6 HEMS, Co-benefit type environmental consideration action support system and Waseda Environmental Institute (WEI) Japan
program
7 ULV, Ultra Lightweight Vehicle Waseda Environmental Institute (WEI) Japan
8 Method of Paper fastening and Document Preparation Device Fujitsu Limited Japan
9 Lead(Pb)-free solder Fujitsu Limited Japan
. UTM Innovation and .
10 Pinapple Paper Commerciallisation Centre Malaysia
. . UTM Innovation and .
11 Pinapple Plastic Commerciallisation Centre Malaysia
. i o Rural Environmental Research
12 Hybrid Lagoon System ("HLS") Association Japan
13 Parabolic Solar Concentrators Using Optimized bands zANEI‘IS;; .Crtlésens Institute of Technology United States
14 Biomimetic Spiral Pattern for Heliostat Layouts zANEI‘IS?;\ _crrltésetts Institute of Technology United States
15 CSPonD: Concentrated Solar Power on Demand Massachusetts Institute of Technology United States
(MIT) TLO
Solar Power Tower with Direct Absorption of Solar Radiation in a Salt Bath with ~ Massachusetts Institute of Technology .
16 - United States
Nanoparticles (MIT) TLO
17 Improvements on Horizontal-Axis Wind Turbines Massachusetts Institute of Technology United States
(MIT) TLO
18 Secure prepaid payment platform for clean energy Simpa Networks, Inc. India
Green Technology Packaging Platform Project, Japan Intellectual Property Association 30/5/2012 3
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Introduction to the Teijin Group
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.ﬁ Company Outline
Business Group Structure

Advanced Fibers & Composites BG

High Performance Fibers BU
@ Teijin Techno Products Limited @ Teijin Aramid B.V.
@ DuPont Teijin Advanced Papers (Japan) Limited
Carbon Fibers & Composites BU
Toho Tenax Co., Ltd. Toho Tenax Europe GmbH

New Business (¥
Development Group g
Ve

-
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IT BG

@ Infocom Corporation

* B0 . Business Group. BU Business Und

Human Chemistry, Human Solutions TE’J’N

Healthcare BG

@ Teijin Pharma Limited

@ Teijin Home Healthcare Ltd.
@ Braden Partners L.F.

Electric Materials &
Performance Polymer Products BG

Films BU

@ Teijin DuPont Films Japan Limited

@ Taijin Films Limited

@ DuPont Teijin Films U.S. Limited Partnership
@ DuPont Taijin Films UK. Limited

@ DuPont Teijin Films Luxembourg S.A,

Resin & Plastic Processing BU
@ Teijin Chemicals Ltd.

@ Teijin Polycarbonate Singapore Pte Ltd.
@ Teijin Polycarbonate China Ltd.

Products Converting BG

Products Converting BU

@ N.\. Teijin Shaji Co., Ltd.
Polyester Fibers BU

@ Teijin Fibers Limited

@ Teijin Polyester (Thailand) Limited

©2012 Ten Limited. A8 Rights fyerved.

.ﬁ Company Outline

Corporate Data

| Corporate Outline
Holding Company TENIN LIMITED
Established June 17, 1918
Capital 70,816 million yen
Head Offices Osaka, Tokyo
Number of Teijin Group Japan: 72
Companies Overseas: 78
Total: 150
Number of Teijin Group Japan: 9,954
Employees Overseas: 7,588
Total: 17,542

(As of March 31, 2011)

Human Chemistry, Human Solutions TE’J’N

| Consolidated Results (Fiscal 2010)

Net Sales
Operating Income
Net Income (Loss)

815.7 billion yen
48.6 billion yen
25.2 billion yen

| Consolidated Net Sales by Segment (Fiscal 2010)

Others High-performance Fibers
3'&3' (Aramid Fibers, Carbon Fibers)
| 103.4
Trading and Retail ALY 2 7
216.9 y Polyester Fibers
26'6%. /1 2.7% 1035
Pharmaceuticals and -
Home Health Care A ]'{8_.7__% 26.6% Films and Plastics
136.4 2171

Total 815.7 billion yen

©24012 Toipn Limiea. Al Fogres m@m




.ﬁ Company Outline

Global Network

@ Holding Company
@ High Performance Fibers Business
Carbon Fibers & Composites Business
@ Polyester Fibers Business
@ Resin & Plastic Processing Business
& Films Business
@ Healthcare Business
@ Products Converting Business
@ IT Business
© Others

Human Chemistry, Human Solutions TE’J’N
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Total 150
(As of March 31, 2011)

Japan
62.8%

Total 815.7 billion yen
(Fiscal 2010)

©2012 Togn Limied. Mmﬁ;wd

.ﬁ Company Outline

Human Chemistry, Human Solutions TE’J’N

Corporate Philosophy / Brand Statement

Corporate Philosophy

In Harmony with Society

Quality of Life

The Teijin Group's purpose is
to enhance the quality of life
through a deep insight into
human nature and needs,
together with the application

of our creative abilities.

Empowering Our People

S

Brand Statement

Human Chemistry, Human Solutions

Our promise is to keep delivering real value through the development of chemical technologies

that are friendly to both people and the global environment,
and through the provision of solutions that society and our customers expect.

©24012 Toipn Limiea. Al Fogres Ra&au




.ﬁ Key Fields Human Chemistry, Human Solutions TE’J’N

We develop materials With i |
materials that not only improve comfort a ty, but also realize better B> Gabon Ebers
environmental performance throl._!gﬁ reduced CO2 emissions

.ﬁ KE)" Fields Human Chemistry, Human Solutions TE’J’N

Information and Electronics

Our high-performance films,

plastics and other materials contribute to increased
functionality and quality in the development of
tomorrow’s information and electronics devices.

PET Film Polycarbonate  Polycarbonate Transparent
Resin Sheet Resin Electroconductive
Film

2012 Tojin Limied. Al Righes efrec




.* Key Fields Human Chemistry, Human Solutions TE’J’N
'

Health Care

We provide unique and revolutio
pharmaceuticals and home h

with a focus on three key thera

bane and joint, respiratory, and
cardiovascular and metabolic diseases.

Respiratory Diseases

Oxygen concentrator
for home oxygen
therapy (HOT)

Respiratory Diseases
Continuous positive
airway pressure (CPAP)
unit for SAS patients

Bone and Joint Diseases

Sonic accelerated
fracture healing system

.* Key Fields Human Chemistry, Human Solutions TE’J’N
'

Environment and Energy

: ; 4 ) Bioplastics . ) Carbon Fibers
In response to environmental issues, &7 Water i
we have developed recycling technologies contributing | Purification

: ¥ Treatment
to cyclic use of fossil and water resources,

bio-based polymer materials, and high;g%:rformance,
advanced materials that are leading'to greater =
utilization of clean, natural engﬁresogme's} - ) (7 PET Film/
- ol PEN Film
o — & . .

g : A P | . - --- i -. : . ’ . . - .cal




.ﬂ Management System

Environmental Initiatives
The Teijin Group Global Environmental Charter was established in 1992,

In July 2007, we announced our Declaration of Sustainable Environment Initiatives and
we are promoting this declaration from the perspective of three core elements:

Human Chemistry, Human Solutions TE’ .’,N

environmental conservation, design for environment, and environmental business.

| Environmental Conservation

| Design for Environment

| Environmental Business

Activities aimed at reducing the negative
impact our daily business activities have
on the environment.

Principal Environmental Targets
of the Teijin Group for 2020

| Minimum Target

20% reduction
CO; emissions Japan  fromthe
1990 level

i 80% reduction
Chemical Substance  Giohal  from the
1998 level

85% reduction
E:?ﬁpsﬁlﬁﬁgm Global  from the
1998 level

Activities reflected in product and process
design aimed at reducing the negative
impact on the environment.

Brand Logo of Design for Environment

TEJIN ﬂ

Earth
Symph@ny

Earth Symphony®

This logo represents our initiative for achieving
harmony with the environment through
environmentally friendly corporate activities
based on the Teijin Group Design for
Environment Guidelines.

Business activities aimed at contributing to
environmental improvement.

Sustainability Initiatives

Closed-loop Recycling of
Polyester Products

Bioplastics, Carbon-neutral
Materials

& @:%3

QIBERONT
Water Purification Treatment

Aiming for Wastewater
Recycling/Reuse

©2012 Tain Limited. Al Rigres fegved

.ﬂ. Environmental Technology of TEIJIN Group

Human Chemistry, Human Solutions TE’ .’,N

Global warming Environmental poliution  Fossil fuel depletion

b 4 v v
' 4 4

- River/Shore “Technologies/Materlals - Carbon fiber for
revetment for weight reinforcement of wind
+ Banking/Soil reductions in turbine blades
. Chimical req;_cling materials
technologies for .
polyester products %i;ﬁgl?mw
. I I :
batiery panels back © * High-eficiency
sheets lighting (LED/organic

EL related materials)

* Heat-reflective/
Insulating film for
windows

- Bioplastics

* Recycling
technologies for reuse
of industrial and
household effluent

* Flue gas NOx/SOx
removal equipment

14




Process of Approving DfE
Products and processes

Examination for i -
Filing
approval
Approval
Verification:
PL&QA Audit B

Teijin Group Guidelines for DfE
(Established in January 2008)

Self-evaluation

(checklist)

] |g an
application for

approval

TULC(AF-ME)

TEIJIN
Earth /
Symph@ny

Approved Products/Processes
: 31 products (As of 1 May, 2012)
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TELIIN

Human Chemistry, Human Solutions

Water Treatment Business

focusing on wastewater treatment (WWT)
utilizing natural biological purification mechanism

17

TELIIN

Human Chemistry, Human Solutions

Business Concept

Environment - Friendly Technology

1. Biological treatment : Sludge-less, Low CO2 Discharge

2. Advanced treatment : for Recycle, Reuse

= Achieve “Energy saving”’, “Low Initial/Running cost”

Analysis
Consulting
Engineering

Offer total solution for
Wastewater treatment

18




TEIJIN  The scope of business & application

Human Chemistry, Human Solutions

Sewage
Industrial waste water

Ex: Filtration,
Pre- Floatation separation,
Treatment Coagulation-sedimentation

e

aml GEB

[ piant ] Communit

River / Sewage

Membrane

sy Treatment

ELCAT™

MSABP™ HiPOx™

< Technologies >

19
TEIJIN  Eypansion of the world wide water demand
uman EmH”}'. luman Solutions
Source : Global Water Market 2008
[Water demand by regions] [Water demand by applications]
100 100
Million USD/Year Million USD/Year
9 90 |
80 - I,” 80 /II
70 - 70 = Sewage
60 - , Oceania 60
C E Europe W Recycle
50 r - 50 ” Water
| S m |.\Water
T o/ 40 lLwastewater
0T - N America 07 . Desalination
| ’
20 20
— Drinking
L W
10 - Europe 10 ater
0 0
2007 2025 2007 2025

Regions : East Asia (China)
Newly Developing Countries

Application : Wastewater Treatment (Sewage / Industrial)
Recycle / Reuse

20




TEIJIN  |ncreasing excess sludge in China

Human Chemistry, Human Solutions

B Wastewater discharge in China W Sludge production in China
63
billion ton/year million ton/year 36
27 /
10 e i
12
2009 2010 2015 2004 2010 2015
BHigh sludge incineration cost mActual sludge treatment condition
As 42 to 75 &/ ton-sludge Incinerationr = = = = =
_ 3% | Untreated
2010 2015 Misc F11%
11% e - -
1.25-1.75 2.6-3.5
bn $ / year Bn $ / year

Reduce sludge and save energy  -__='=

: I Agricultur
for the whole WWT plant. : La”3d]f('yll ! | 44% ?
I . TETmEE T
QHOW to reduce Sludge? Source; CWR (open information of china institute for environment

sciences and internet)
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TEILJIN  \MSABP is a Sludge-less WWT Technology

Human Chemistry, Human Solutions

MSABP® : Multi-Stage Activated Biological Process _
Microorganisms

<Principle proliferate on fiber
_carriers
Emml—— < A

c Bio-carrieri—= J N . & :
= Micro | 7 ; : S
] organism | 'g‘
q:) Organic _| : E
= matter o

. c
8 Time Air 8 Time

Aeration_|
pipe
! “Food chain” is formed
uatszeas _ — within the equipment.
g e . Dead bacteria (sludge) are
"' ' digested and decomposed
Food chain | by “food chain”.
S
<-Features

1. Sludge-less: Greatly reduced sludge disposal cost

2. Stable treatment ability: Less impact of fluctuation and easy maintenance
3. High performance ability: to treat high-concentration wastewater
(difficult-to-decompose substances, and bio-

inhibitory) 22




TEILIIN  Performance assessment study with JSW*

Human Chemistry, Human Solutions

JSW* : Japan Sewage Works
[Test 2] Target : OD process =

Market: for large scale treatment plant Market: Medium-scale treatment
(more than 20,000 T/D) plants

[Test 1] Target : Activated sludge process

(not more than 5,000 T/D)

=> Primary target of MSABP
Primary 1 Treated o 5 Final
SHEER settling H 7 i water Sewage —j) =—)| Sedimen —}Treated
tank H ' i —tation water
l - &L o A Tank
Raw sludge iNo sludge removal No sludge removal t 1 Excess sludge

Item Targets Test results

BOD : less than 15 mg/L
Total Nitrogen : 50% reduction

Performance Achieved

A 87% reduction (total: A 43%) [Test 1]
A 77% reduction (total: A 77%) [Test 2]

Up to 8% saving (vs activated sludge) [Test 1]

Sludge less To reduce by more than 70%

Energy saving : To achieve 10% energy saving

Up to 12% saving (vs OD) [Test 2]
Operation Easy operation and control without volume control and return of sludge.
Demonstrated basic performance Sludge reduction & energy-
saving
23

TELIN Two product types of MSABP

Human Chemistry, Human Solutions

Fixed mount type (concrete reactor) Mobile type (steel reactor)
1.Capabilities: 1.Capabilities:
*5,000 m3/day (Approx. 20,000 residents) * Less than 150 m3/day (1,000 residents)
2.Characteristics : against OD process ¢2.Characteristics
*Full-scale, centralized WWT plant Short construction period (pre-fabricated)
*Less energy consumption eFoundation and utility works only at sites
eLess CO2 generation *Decentralized, village by village treatment

Tailored solution in accordance with customer needs
and installation conditions

24




Human Chemistry, Human Solutions

TELIIN

& Favorable cases

(DGreat difficulty in treating sludge

(@Wastewater containing persistent and/or
bio-inhibitory compounds

@ Medium and small-scale treatment plants
(smaller than 5,000 m3/D)

@Need for introducing decentralized
wastewater treatment.

= No need of in-situ sludge dewatering

®Need for introducing movable equipment

= Temporal use during refurbishment of
existing facilities

= Treatment plants with relocation plan

®Difficulty in on site civil engineering works

=>High local material and labor cost
=>Few local skilled workers

(@ Need for refurbishing existing reactor.

Examples for MSABP implementation

®Unfavorable cases

(@Large-scale treatment plants (more
than 10,000 m3/D)

= MSABP needs large amount of initial
investment

@Sludge can be used as resources

= MSABP has disadvantage in total cost.
®No room for installation area
= Unable to installed MSABP

@Existing sludge treatment facilities can be
available

®Unstable power supply

=> Leads to unstable treatment
performance

®Need for reuse of treated water.

= Membrane treatment is required.

25

TEIIN  pecentralized treatment

Human Chemistry, Human Solutions

Installation of WWT plants will be changed from centralized to decentralized

Centralized model
(conventional system)

Central WWT plant |

48 5008 A///
500

® 1000 x4

g =
°
v
=]
S
H
i

v, L
f W

¢ [500x%
-
F

400 &
'l

i'rlnl'-- L~ |

- Long-distance, large-diameter sewer pipes
- Long construction period

Decentralized model
(new system)

MSABP solves following problems related to decentralized treatment !
[1] Efficient arrangement of sludge treatment facilities

[2] Reduction in burden of expense for sludge transportation

26




TEIIN — Case of difficult site construction: Angola

WWT cap. : 1,300 m3/day R X T

Target : Dye works facilities - ey WP
Equipment : Installation of multiple MSABP units ~ ~ |
Background : Difficulty in site construction works g ' et

- High construction cost AR L0 e T
- Shortage of skilled workers = : ;

Flxu UET TUT
Finish date : End of June, 2012 s
EMobile type unit ST
- Pre-fabricated in

ax—yg ITAET

Turkey. _ ) ne)
- Transported after test - (o=
run. 9| P
. . . T e L .
-Site installation et SRonak 0011 Goarte 3

mSimplification of wastewater treatment process

Conventional WWT process MSABP process

Raw ; . treate Raw MSARBP floatatio treate
water ~~ Dio— | Jsedimen | T, <::> wate n ~  d
treat t r
________________________________ — water v water
: de- 5 sludge slhoelge
amount)
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"TE’-’"" Refurbishment/Upgrade with MSABP media

mBefore remodeling:
Non-uniform aeration

mBefore remodeling:
Broken racks and carriers were dropped.

mAfter remodeling: mAfter remodeling:
Uniform aeration

Carriers are neatly arranged inside the tanks.

28




TEILJIN  Track Record of MSABP

Human Chemistry, Human Solutions

Cosmetic wastewater Food wastewater

China China

G

Dye wastewater
China

Dye wastewater
Angola

Dye wastewater
Indonesia

& N __ e e -
Finechemical Chemicals Industrial wastes (oil Dye wastewater Cosmetics
Israel Israel containing wastewater) China Japan

i,

Israel

Public sewage Public sewage Public sewage Sewage Sewage
Israel Spain United States (under construction)  (earthquake-hit area)
China Japan

29

TEIJIN  worldwide Strategy

Human Chemistry, Human Solutions

Concept : Solution Business with Biological Process as Key Technology

@ Partner companies
® Join Research Lab.

<lIndia, ASEAN, MENA>
-Wastewater treatment projects
In collaboration with Partner
(project by project basis) asi.

<China>

Short term

-Expansion to
industrial wastewater treatment
sewage reuse/recycle

-Long Term
Alliance with Chinese companies

i

[1] Technological cooperation with
licensors in North America
[2] Collaboration with licensors in

regions other than North
America

-

—"—Eurppe a0 Morth®
/7 ol 4 '}
\\. _ aTEUIN ‘ AmericaQ
2 . ! P
~<MENA © S : Gcaant
T :
Africa INDIA
T AS <Japan> b
_____________ e [1] Industrial WWT business "\*"'
= Chemistry, dyeing, food industries @ South 1
- [2] Business development in sewage America
. treatment business @

=>» Earthquake-hit districts and places
sewage treatment has not yet been
developed
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Comprehensive Image of WIPO GREEN

ICENSOr WIPO Arbitration function

Icensee
B ———————————

@ (“WTPO ) S
- EEE
w to involve the players who mediate techno/ogy transfer?

Ho
E
ﬂ ﬁ ‘. 0 Gees 9 ﬁ ﬁ
- " m

O
Credit guarantee ®
g f, @ m Information support
L 4

Eco fund Carbon credlfo

ODA fund

business consultan
 ———

Deal management

Legal support

Funding and advice
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Future Growth of WIPO GREEN

UN agencies
CDM project
[ TBlsiness consultant. J

-
Needs Info B
“Financial services . J

How to construct the global network of technology seeds

and needs?

I . B F# T3S AT (CTEX
BT —AN—X(INPIT) ——— Yet2.com )
Smart Energy & Technology AREFEE Bt 52—
(JASE-World) — TTPP(JETRO) )
ECO Products Directory
ECO Patent COMMONS ——  — KAST
University web site, TLO
Yoi-kensetu.com ———— Corporate web site
Corporate web site
ICETT - APEC-VC
H AR5 ##% ICTX)
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Thank you for your attention. |

y.suwa@teijin.co.jp |
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