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Missions

* Promoting Taiwan’s sustainable resource
management strategies so as to upgrade
resource productivity.

* Applying MFA to develop sustainable
production model and consumption patterns.

* Developing theories, strategies and tools
which meet the abovementioned missions.



Objectives

Standardize procedure of MFA

Develop advanced tools of material
flow and impact assessment

Identify suitable indicators and

Monitor anthropogenic Metabolism

Evaluate and suggest policy for

Perform and share case studies

Establish MFA application database

Provide technical assistance for business to
undertake resource management

government
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Method development and
standardization

Indicators

Sound material

cycle society
indicators

Company level

Accounting
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MFA

Supply-Use

Table
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Interpretation

Impact
assessment

Policy and
scenario
Economic

model




Substance-based Risk Assessment
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Regional Risk Assessment of Chromium
Based on MFA

Caner Risk

2 ] 0.00e+000 - 2.00e-006
| 2.01e-006 - 6.00e-006
I 6.016-006 - 2.00e-005
B 2.016-005 - 4.90e-005

Q- 4.91e-005 - 8.70e-005

Hazard Quotient

2 [ ]1.226-003 - 1.21e+000
[ ] 1.226+000 - 5.60+000
] 5.61e+000 - 1.33e+001
B 1.346+001 - 3.766+001

qu- 3.77€+001 - 5.65¢+001




Taiwan EIO-LCA analysis

Sustainable consumption definition
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Consumption statistics




- CTCl, NTU =

49 sectors\14 Global Resource Ozone Acidificat | Impact indicator
impacts warming depletion depletion ion ...

Agriculture

Industries
Electronics
Food production

Chemical
production

Service ...

inventory.
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EIO-LCA in-depth discussion

Impact by sector

Emission / Unit Demand
Impact / Unit Demand
Impact from each sector

Impact from household
consumption

Impact driven by import
and export

Impact by sub-region

e Household demand induced
impact over all counties

e Regional comparison of supply
and environmental loading

e Scenario comparison of
sustainable consumption

— Sensitivity of consumption style
on impacts

— Impact by regional
consumption behavior

— Energy tax



TWM-LCA model
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Impact Categories

carcinogenic

Category

Indicator

g-eq Bezene,,

Characterization

parameters
Human ] kg-eq Toluene,;
toxicity noncarcinoge
nic
Respiratory kg-eq PM2.5,, | TRACI
Photochemical oxidation kg-eq NOx, TRACI
kg-eq 2,4- TRACi and
Aquatic ecotoxicity Diwater) IMPACT2002+
localized
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kgeq CO2 into IPCC(2001)

Global warming
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kg-eq CFCs- Latest value from
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Energy consumption M CED by Ecoinvent
iRl MJ surplus Ecolndicator 99
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Consumption style analysis

Household consumption
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Little Decoupling of GDP & Impact
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Direct and Indirect Impacts of sectors
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Previous examples

Cadmium

Chromium

Arsenic

Dioxins

Petrochemical industry
Aggregates

Iron & steel

Case studies

2 national level

P—

EW-MFA
system

P —

—  SFA(Lead)

Work in the future

2 sector level
(carbon &water

footprint)

P—

Petrochemical
industry

—_—
[ron & steel

related

industry

2 business level

P—

CPC (oil
refinery)

P—

CSC (steel

making)
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Case study with China Steel Corporation (CSC) in 2010

Tron Limestone
u

Sinter Plant

Iron flow

Blast Furnace x
Y
OBfSIC Example, carbon
Furnace ¢ Asystematic assessment of the flows and stocks of materials within a
i system defined in space and time
e Cinput = Cproduct+ Cco,(Mass Balance)
Continuous
Casting
v
C-Fuel
Hot Rolling
‘ O 5,000.00
i l i Process X Process Y e
() 2,000.00 C-Product C-Predogt
Cool Rolling Wi;:?ﬂg Refining Irmg;Sqm C-Raw Material
(Mdaylife.com
C-Byproduct
SPVizagted.oom » C-Fuel C-Byproduct
BFcorusgraup.com
BOF.Ohioditizen.com
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CSC Project Objectives

Manufacturing Precesses

| Process 1 | ‘ | Process 2
Newly input Newly input
MC, SC, EC cost (1
cost{1) MC, SC, EC cost (2) 1
- - - Process 1 Process2
Esta bIIShlng the Iro n/ca rbon flow InputMC, SC,EC cost ~ ——>Overallinputcost > Overinputcost
from early positive product .
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l MC, SC, EC cost (2) positive product
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Total positive
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Council of
Agriculture

OWS
—\

O Biomass
& Minerals
& Fossil fules

‘ Impart

Bureau of
Mineral

Construction
and Planning
Agency

8

- Biomass
.Y Minerals
Q Fossil fulé

Database

Bureau of
Energy

Domestic
Extraction
2S

Directorate General
of Customs

Economic Processing

Stocks

Domestic Environment

TMR (Total Material Requirement)=DMI+Domestic Hidden Flows+Foreign Hidden Flows

DMI (Direct Material Input)=Domestic Extraction+Imports
NAS (Net Additions to Stock)=DMI-DPO-Exports

t] Biomass
IExp s & Minerals

& Fossil fules

Domestic

Processed
Qutput (DPO)
(to Air,

EPA statistics

Land, and

Water)

GHGs National
communication

Domestic
Hidden
Flows

Emission Inventory of
Dioxins/Heavy Metals

TEDS

TDO (Total Domestic Output)=DPO+Domestic Hidden Flows
DPO (Domestic Processed Output)=DMI-Net Additions to Stock—Exports
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Policy and management suggestions

Sustainable
Strategic cities
assessment

Sustainable

consumption

Cleaner
production
technology

Industrial
structure

Eco-
Industrial
Park
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CTCl, NTU ==

Thanks for your attention
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