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Evaluation of CO2 emission from chemical products
based on life cycle thinking by ICCA
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cLCAs* cover 8 broad end-use areas and were all externally
validated

Number
of
Category Subcategory cLCAs

* Automotive weight reduction 19
Lubricants

Lower friction

Engine efficiency

Aviation weight reduction

Marine fuel reduction

Building insulation 19
Fridge insulation

Construction material 10

Piping (All cLCASs

Windows externall
Feed supplements 17 i )
reviewed by

Fertilizer & crop protection .
Preservation the Oko

Food production efficiency \Institut )
Food packaging 13
Shopping bags

Electronic components 18
House ware

Service wear

Textile

Low temp detergents

District heating 4
Solar power

Wind power

CFL lighting 2
LED lighting

Transportation

Insulation

\

Building

Agriculture

Packaging

Consumer goods

Power

!'LH |1 H'L\I |1 IFLHIIIII

Lighting

* cLCA = CO_e life cycle analyses



More than 100 cases evaluated to assess savings from using
products of the chemical industry

Calculation scheme to compare the CO,e emissions
from using a chemical industry product with the total
avoided CO,e emissions from not using a non-chemical
industry product

Chemical Non-chemi- Difference Gross

products cal product inin-use emissions
emissions emissions emissions savings
over life over life due to per-

cycle of cycle of non- formance

chemical chemical difference

product alternative  between

chemical and
non-chemical
product



The main contributors are insulation, fertilizer & crop protection,

and lighting
Net abatement 2005
MtCO.,e

Net abatement
volume per
chemical
application

Not explicitly calculated

No realistic alternative
available

Source: ICCA/ McKinsey analysis
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Net abatement grows to 13.8 Gt in 2030 under
BAU assumptions (with the fertilizer case)

Net abatement
MtCO.,e

Net abatement
volume per
chemical application

Not explicitly calculated
No realistic alternative

available

Source: ICCA/ McKinsey analysis

" Insulation

Lighting

Solar power

Biofuels

Packaging

Wind power

Marine antifouling
Synthetic textile
Automotive weight
Engine efficiency
Green tires
Low-temp. detergents
Piping

District heating

Other

Sub-total

Fertilizer & crop protection

L Total
1:1
0:1
Net abatement

5,600
T 13,400
0700
0500
0450
0450
0400
0300
1250
| 150
1100
] 100
| 100
|50
400

[ ] 2030 BAU

[ ] 2005

112,950

[ 172,500

115,450

0

11,700

11,250
A

w/o fertilizer &
crop protection

113,750



Part |1

Evaluation of CO2 emission from chemical products
of ASAHI KASEI Corporation based on
life cycle thinking



ASAHI KASEI CORPORATION - Net Sales -

B8 Chemicals

B Homes

O Pharmaceuticals & Artifitial
Total kidney etc.

1697 billion \ O Fibers

(2007FY)

B Electronics Materials

O Construction Materials

B Service &Engineering




ASAHI KASEI CORPORATION - Operating Profit -

Total
128 Billion \

(2007FY)

O Chemicals

B Homes

O Pharmaceuticals & Artifitial
kidney etc.

O Fibers

B Electronics Materials

O Construction Materials

B Service &Engineering



ASAHI KASEI CORPORATION

- Employee -

Total

23,854
(2007FY)

O Chemicals

B Homes

O Pharmaceuticals & Artifitial kidney
etc.

O Fibers

B Electronics Materials

O Construction Materials

B Service &Engineering

O Holdings



ASAHI KASEI CORPORATION Group




Segments,
Core Operating Companies Businesses/Products
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ION EXCHANGE MEMBRANE for ELECTROLYSIS

Electrolysis Plant

lon Exchange Membrane

2NaCl + 2H20 — 2NaOH + CI2 + H2



Life cycle CO2 reduction of lon exchange compared to Diaphragm and Mercury
~ comparison of electrolysis processes for NaOH manufacturing ~

Process lon exchange Diaphragm Mercury
Raw Material NaCl aq. NaCl aq. NaCl aq.
Product NaOH, CI2, H2 NaOH, CI2, H2 NaOH, CI2, H2
Electrolysis Energy + ++ ++

CO2 emission + ++ ++




Filtration module containing hollow fiber membrane (Microza)

__________________________________________________________________

Permeate
. Applications
. - filtration of water for drinking
. conventional technology is sand filtration
- filtration of water for injection
. conventional technology is distillation
- filtration of drain water from the plant of
. silica colloid
conventional technology is distillation

Concentrate

/" Housing

',- Feed = 4-.'.' \ # Concentrate
o o Parmeate
','.' Faod = ','.' @ Concentrate

Potting Material
Feed



Life cycle CO2 reduction of Microza® compared to conventional technology

Microza® conventional
Application
process CO2 process CO2
energy emission  energy emission
Filtration of water for injection + + +++++ +++++
Filtration of drain water from + + +++++ +++++

silica colloid plant




Non-phosgene Process (ASAHI KASEI Process) I
PhOH

| EG |« L
DMC PhOH [ pC
EO \
N Ec MeOH DPC — Bis-A
COZ* T A
MéOH ( * CO, is emitted from the neighbor plant)

Phosgene Process (Conventional Process) I
NaCl v\ />“ PC

A 4

Drain Water containing CH,CI,

A

Phosgene/ \ Bis-A

NaOH




Life cycle CO2 reduction of non-phosgene process compared to phosgene process

. Non-phosgene Process § Phosgene Process

Raw Material CO2 emission Raw Material CO2 emission
CO2 - " Phosgene +
Ethylene oxide 0* .1 NaOH +
Bisphenol A + .| Bisphenol A +

. Total T1 | Total T2

Product Polycarbonate Product Polycarbonate

' Ethylene glycol '

. * cancelled because ethylene glycol is sold
. as product |

____________________________________________________________________________________________________________________________

CO2emission T1<T2



CO2 reduction

Ref. CO2 emission
(from the manufacturing
activity of ASAHI KASEI)

lon Exchange Membrane

Membrane for Water Filtration

Non-Phosgene Po

lycarbonate

2 3 4

9] 6

CO2 (million tons / year)

Life cycle CO2 reduction of ASAHI KASEI products




Conclusion

~Part | ~
1. The worldwide LCA study on chemical products by ICCA showed

the GHG emission in mining, producing, processing and disposal
was one third the size of the GHG reduction in use.

~ Part Il ~

2. In ASAHI KASEI Corp., an ion exchange membrane, a membrane
for water filtration and polycarbonate made from chemical materials
other than phosgene are the products which reduce CO2 emission
In use phase.

3. The GHG reduction during the use phase of these three products alone
was larger than the GHG emission of all products of the corporation
combined.

~Part |, Il ~

4. Expanding sales of chemical products which reduce GHG emission
during use can contribute to the overall reduction of GHG emission

through their life cycle.
(nakahashi.jo@om.asahi-kasei.co.jp)



