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* 1SO 14064-1: 2006 (Greenhouse Gases-Part 1. Specification
with Guidance at the Organization Level for Quantification and
Reporting of Greenhouse Gas Emissions and Removals)

* 1SO 14064-2: 2006 (Greenhouse Gases-Part 2: Specification
with Guidance at the Project Level for Quantification,
Monitoring and Reporting of Greenhouse Gas Emission
Reductions or Removal Enhancements

e |SO 14064-3: 2006 (Greenhouse Gases-Part 3: Specification
with Guidance for the Validation and Verification of
Greenhouse Gas Assertions)
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ISO 14064 incorporates many key concepts and requirements stated by World Business Council for Sustainable Development/
World Resources Institute in Reference [4] Source: 1SO 14064-1:2006




Presentation Overview

m Background and Greenhouse Gases

m Framework of GHG Inventory and Reduction Plans

m Inventory Concepts
m Emission Source Categories
= Boundaries
m Absolute vs. Intensity-Based

m Existing Protocols
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Set GHG targets
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Background: The Greenhouse Gas Effect

Solar radiation
passes through
the clear.

Some solar radiation
is reflected by the Earth
and the atmosphere.
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radiation passes through the
atmosphere, and some is
absorbed and re-emitted in
all directions by greenhouse
gas molecules. The effect of
this is to warm the Earth’s
surface and lower
atmosphere.
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Annual Greenhouse Gas Emissions by Sector

Industrial
processes

16.8%

Power stations
21.3%

Transportation fuels
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Background: The Science

From the Intergovernmental Panel on Climate Change
(IPCC), Fourth Assessment Report:

‘Warming of the climate system is unequivocal, as is now evident from
observations of increases in global average air and ocean temperatures,
widespread melting of snow and ice and rising global average sea level ”

II.I_|. NGE 2007
RER] ~ 1 mASEE

“Global atmospheric concentrations of CO2, methane (CH4) and nitrous oxide
(N20) have increased markedly as a result of human activities since 1750 and now
far exceed pre-industrial values determined from ice cores spanning many
thousands of years. ”

‘Most of the observed increase in global average temperatures since the mid-20th
century is very likely due to the observed increase in anthropogenic GHG
concentrations. It is likely that there has been significant anthropogenic warming
over the past 50 years averaged over each continent (except Antarctica) ”

Whether one agrees or disagrees with the findings of the IPCC is in some ways
irrelevant. This is the issue that has captured the attention of national and local
government leaders, regulators, the public, shareholders, insurance companies, and
lenders and other financial institutions. Response is becoming less and less voluntary.



Background: Greenhouse Gases

6 GHGs Typically Covered by Existing Regulations /

Protocols:

Carbon Dioxide — CO2
Methane — CH4

Nitrous Oxide - N20O

Sulfur Hexafluoride — SF6
Hydrofluorocarbons — HFC

Perfluorocarbons — PFC

Additional GHGs / Factors Impacting Climate:

Other “F-gases”

CFCs / HCFCs, typically not counted because regulated by
Montreal Protocol mechanisms

NF3 included in proposed Federal cap & trade legislation

Other fluorinated gases such as HFEs included in recent EPA
mandatory reporting rule

Water Vapor
Ground Level Ozone
Carbon Black
Aviation Contrails

Ongoing debate regarding whether high-altitude emissions
(aircraft) have greater impact than ground-level emissions



+ . .
Background: Global Warming Potential
Global Warming Potential (GWP) Definition:
“The ratio of radiative forcing (degree of warming to the atmosphere) that would

result from the emission of one unit of a given GHG compared to one unit of
carbon dioxide (CO,). “!

1.e., a measure of the climate impact of a given mass of one GHG relative to an equal
mass of release of CO, based on a defined time horizon

!Source: The Climate Registry General Reporting Protocol, Version 1.1



Global Warming Potential Estimates

Global Warming Potential Estimates

GWP (100-year)

CO2

CH4

N20

SF6

HFCs

PFCs

Source: Intergovernmental Panel on Climate Change, Second Assessment
Report (1995), Third Assessment Report (2001), and Fourth Assessment
Report (2007)






The Pathway to GHG Reduction

Set Direction and Management Systems -
Boundaries Program Management; Integrate
with Core Business Processes;
Knowledge and Data Management

Strategy and Planning*

Stage I: Stage II: Stage Ill:
Create Strategies and Master Plans Focus Inward Focus Outward

Step 1: | Step 2: Step 3: Step 4: Step 5: Step 6: Step 7: Step 8:
Assess Gauge Evaluate Set Goals Develop Engage the Formulate Manage
Profile /| Risks and Action Options{ and Targets Investment Organization Policy Strategy § External
Footprint | Opportunities Plans Relations

Implementatidn

Implement Operate and Maintain Measure, Analyze,
Improve, and Control

DMA_125_1 *Framework adapted from Pew Center for Global Climate Change







Benefits of ISO 14064

Ensures the credibility, consistency, and transparency of GHG
accounting and reporting;

Increases investor confidence;

Facilitates the certification and trade of GHG emission reductions or
removal enhancements;

Facilitates the development and implementation of organization
GHG management strategies and plans;

Allows entities to track performance and progress in the reduction
of GHG emissions and/or increase in GHG removals;

Assists in the identification of GHG risks or liabilities; and

Facilitates the development and implementation of GHG projects
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GHG ACCOUNTING AND Reporting Principles

RELEVANCE

COMPLETENESS

CONSISTENCY

TRANSPARENCY

ACCURACY

Ensure the GHG inventory appropriately reflects the GHG emissions of the company and
serves the decision-making needs of users — both internal and external to the company.

Account for and report on all GHG emission sources and activities within the chosen
inventory boundary. Disclose and justify any specific exclusions.

Use consistent methodologies to allow for meaningful comparisons of emissions over time.
Transparently document any changes to the data, inventory boundary, methods, or any other
relevant factors in the time series.

Address all relevant issues in a factual and coherent manner, based on a clear audit trail.
Disclose any relevant assumptions and make appropriate references to the accounting and
calculation methodologies and data sources used.

Ensure that the quantification of GHG emissions is systematically neither over nor under
actual emissions, as far as can be judged, and that uncertainties are reduced as far as
practicable. Achieve sufficient accuracy to enable users to make decisions with reasonable
assurance as to the integrity of the reported information.






Setting Organizational Boundaries

m Control approach

] Control can be defined in either financial or operational terms.

- The company has financial control over the operation if the former has the
ability to direct the financial and operating policies of the latter with a view to
gaining economic benefits from its activities.

- A company has operational control over an operation Under the operational

control approach, a company accounts for 100% of emissions from operations
over which it or one of its subsidiaries has operational control.

m Equity share approach

] Under the equity share approach, a company accounts for GHG emissions
from operations according to its share of equity in the operation.

B company’s percentage ownership of that operation, and equity share will
normally be the same as the ownership percentage



+
Double counting |I

m When two or more companies hold interests in the same joint operation
and use different consolidation approaches (e.g., Company A follows
the equity share approach while Company B uses the financial control
approach), emissions from that joint operation could be double
counted.

m This may not matter for voluntary corporate public reporting as long as
there is adequate disclosure from the company on its consolidation
approach.

m However, double counting of emissions needs to be avoided in trading
schemes and certain mandatory government reporting programs



+ Using the equity share or control approach

m The GHG Protocol Corporate Standard encourages companies to account f
their emissions applying the equity share and a control approach separate

m Companies need to decide on the approach best suited to their business
activities and GHG accounting and reporting requirements.

Reflection of commercial reality.
- Government reporting and emissions trading programs.
- Alignment with financial accounting
Management information and performance tracking.
- Cost of administration and data access.
- Completeness of reporting.



AN ILLUSTRATION: THE EQUITY SHARE AND CONTROL
APPROACHES
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Setting Operational Boundaries

Parent Company

[ I | I

Company A Company B Company C Company D
[ ’ | |
Ship tleet

Owneg/
Contpolied
bullcing

Y




Scope l: Direct GHG emissions

Direct GHG emissions occur from sources that are owned or controlled
by the company, for example, emissions from combustion in owned or
controlled boilers, furnaces, vehicles, etc.; emissions from chemical
production in owned or controlled process equipment.

Direct CO2 emissions from the combustion of biomass shall not be
included in scope 1 but reported separately

GHG emissions not covered by the Kyoto Protocol, e.g. CFCs, NOx, etc.
shall not be included in scope 1 but may be reported separately



Scope 2: Electricity indirect GHG
emissions

Scope 2 accounts for GHG emissions from the generation of purchased
electricity consumed by the company.

Purchased electricity is defined as electricity that is purchased or
otherwise brought into the organizational boundary of the company.

Scope 2 emissions physically occur at the facility where electricity is
generated.



Scope 3: Other indirect GHG
emissions

Scope 3 is an optional reporting category that allows for the
treatment of all other indirect emissions.

Scope 3 emissions are a consequence of the activities of the
company, but occur from sources not owned or controlled by the
company.

Some examples of scope 3 activities are extraction and production
of purchased materials; transportation of purchased fuels; and use
of sold products and services.



+
Emission Scopes

o, SFs CH, N;0 HFCs PFCs

,.)_

ﬁh mﬁmﬂi&n




Setting Operational Boundaries |I

1. Describe the value chain.

Because the assessment of scope 3 emissions does not require a full life
cycle assessment, it is important, for the sake of transparency, to
provide a general description of the value chain and the associated
GHG sources.

For this step, the scope 3 categories listed can be used as a checklist.
Companies usually face choices on how many levels up- and down-
stream to include in scope 3.

Consideration of the company’s inventory or business goals and
relevance of the various scope 3 categories will guide these choices.



Setting Operational Boundaries

m 2. Determine which scope 3 categories are relevant.

Only some types of upstream or downstream emissions categories
might be relevant to the company.

Parent Company

Company A

Leased car fleet
(selected consolidation

Company B

criterion applies)

Leased building
{selected consolidation
criterion applies)

Leased car fleet

(selected consolidation ceiterion

does not apply)

ORGANIZATIONAL
BOUNDARIES

OPERATIONAL
BOUNDARIES




Setting Operational Boundaries

Outsourced activities are often candidates for scope 3 emissions
assessments.

It may be particularly important to include these when a previously
outsourced activity contributed significantly to a company’s scope 1 or
scope 2 emissions.

3. Identify partners along the value chain.

4. Quantify scope 3 emissions.






+
Tracking Emissions Over Time

Choosing a base year

- A base year the earliest relevant point in time for which they have reliable
data.

- Some organizations have adopted 1990 as a base year in order to be
consistent with the Kyoto Protocol.

- Most companies select a single year as their base year.

- However, it is also possible to choose an average of annual emissions over
several consecutive years.

- When significant structural changes occur during the middle of the year,
the base year emissions should be recalculated for the entire year,






Steps in identifying and calculating GHG emission

e
I A

(zollect Data and Choose Emission Factors




Identifying and Calculating GHG

Emissions
m |IDENTIFY SCOPE 1 EMISSIONS

m GHG emissions typically occur from the following source categories:

m Stationary combustion: combustion of fuels in stationary equipment such as
boilers, furnaces, burners, turbines, heaters, incinerators, engines, flares, etc.

m Mobile combustion: combustion of fuels in transportation devices such as
automobiles, trucks, buses, trains, airplanes, boats, ships, barges, vessels, etc.

m Process emissions: emissions from physical or chemical processes such as
CO2 from the calcination step in cement manufacturing, CO2 from catalytic
cracking in petrochemical processing, PFC emissions from aluminum smelting,
etc.

m Fugitive emissions: intentional and unintentional releases such as equipment
leaks from joints, seals, packing, gaskets, as well as fugitive emissions from
coal piles, wastewater treatment, pits, cooling towers, gas processing facilities,
etc.



IDENTIFY SCOPE 2 EMISSIONS

m  The next step is to identify indirect emission sources from the
consumption of purchased electricity, heat, or steam.

m  Almost all businesses generate indirect emissions due to the
purchase of electricity for use in their processes or services




DENTIFY SCOPE 3 EMISSIONS

m This optional step involves identification of other indirect emissions
from a company’s upstream and downstream activities as well as
emissions associated with outsourced/contract manufacturing,
leases, or franchises not included in scope 1 or scope 2.

m The inclusion of scope 3 emissions allows businesses to expand their
inventory boundary along their value chain and to identify all relevant
GHG emissions.



+
Approaches for rolling up GHG
emissions data to corporate level

m There are two basic approaches for gathering data on GHG emissions
from a corporation’s facilities

m Centralized: individual facilities report activity/fuel use data (such as
quantity of fuel used) to the corporate level, where GHG emissions are
calculated.

m Decentralized: individual facilities collect activity/fuel use data, directly
calculate their GHG emissions using approved methods, and report this
data to the corporate level.



+
Approaches to gathering data

SITE LEVEL CORPORATE LEVEL
Sites report activity data
Activity data (GHG emissions calculated at

corporate level: activity data x
emissions factor = GHG emissions)

Ar.:!iui_ty data x
emission factor Sites report GHG emissions

DECENTRALIZED | CENTRALIZED

GHG en;issinns







Managing Inventory Quality

» INVENTORY QUALITY MANAGEMENT SYSTEM

J

{/,—

1. Establish Inventory Quality Team
* - DATA *
1. Report, Document, and Archive 2. Develop Quality Management Plan
* METHODS *
6. Institutionalize Formal Feedback Loops SYSTEMS 3. Perform Generic Quality Checks
* DOCUMENTATION *
5. Review Final Inventory Estimates and Reports = 4. Perform Source-Specific Quality Ghecks

& F EEDBATCK J/



DATA GATHERING, INPUT, AND HANDLING ACTIVITIES

+ Checxa sample of Input data for transceiption erors

« |dentlfy spreacshest modifications that could peovide additional conteats o checks on quality

+ Ensure that adegquate versian control procedures for electronic files have been implemented

+ (thers

DATA DOCUMENTATION
Confiemn that bibliographical data referencas are Inchuosd In spreadsheets for all primary data
Checx that copdes of cited references have besn archived

Check that assumptions and critesia for selection of boundarles, base years, methods, activity data, emission factoes, and other
parameters 3re documentad

Chetk that changes in data or methodology ar dotumentsd
Oihers

Check whether emission units, parametars, and conversion factors ars appropeiately labeled

Chetk if units are properly labeled and correcily carvied theough from beginning to end of calculations
Checs that conversion factors ame corect

Check the data peocessing steps (e.g., equations) in the spreadsheets

Check that spreadshest input data and calculated data are clearly differentiatad

Check a representative sample of caloulations, by hand or electronically

Check some caloulations with abbeeviated caloulations (1.2, back of the envelope calculations)

Check the aggregation of data ackas souss categories, business units, eic.

Check consistency of time series inpuis and calculations
Oihers




ACTIVITY DATA

m The following are useful measures for ensuring the quality of
activity data:

m ¢ Develop data collection procedures that allow the same data to
be efficiently collected in future years.

m * Compare current year data with historical trends.

m * Compare activity data from multiple reference sources (e.g.,
government survey data or data compiled by trade associations)
with corporate data when possible.






+
Accounting for GHG Reductions

m Project based reductions and offsets/credits

m Project reductions that are to be used as offsets should be quantified
using a project quantification method, such as the forthcoming GHG
Protocol Project Quantification Standard

m For example:
m Substituting fossil fuel with waste-derived fuel

m Installing an on-site power generation plant (e.g., a combined heat
and power.






Reporting GHG Emissions

m Reported information shall be “relevant, complete, consistent, transparent and accurate.”

m The GHG Protocol Corporate Standard requires reporting a minimum of scope 1 and scope 2
emissions.

m A public GHG emissions report that is in accordance with the GHG Protocol Corporate Standard
shall include the following information:

DESCRIPTION OF THE COMPANY AND INVENTORY BOUNDARY

* An outline of the organizational boundaries chosen, including the chosen consolidation
approach.

* An outline of the operational boundaries chosen, and if scope 3 is included, a list
specifying which types of activities are covered.

* The reporting period covered.




" INFORMATION ON EMISSIONS

m Emissions data separately for each scope.

m Emissions data for all six GHGs separately (CO2, CH4, N20, HFCs, PFCs, SF6) in metric tonnes and
in tonnes of CO2 equivalent.

m Year chosen as base year, and an emissions profile over time that is consistent with and clarifies
the chosen policy for making base year emissions recalculations.

m Appropriate context for any significant emissions changes that trigger base year emissions
recalculation (acquisitions/divestitures, outsourcing/insourcing, changes in reporting boundaries
or calculation methodologies, etc.)

m Emissions data for direct CO2 emissions from biologically sequestered carbon (e.g., CO2 from
burning biomass/biofuels), reported separately from the scopes.

m Methodologies used to calculate or measure emissions, providing a reference or link to any
calculation tools used.

m  Any specific exclusions of sources, facilities, and /or operations.






+
Verification of GHG Emissions

m Goals

m Before commissioning an independent verification, a company should clearly define
its goals and decide whether they are best met by an external verification.

m Common reasons for undertaking a verification include:

m Increased credibility of publicly reported emissions information and progress towards GHG
targets, leading to enhanced stakeholder trust

m Increased senior management confidence in reported information on which to base
investment and target- setting decisions

m Improvement of internal accounting and reporting practices (e.g., calculation, recording and
internal reporting systems, and the application of GHG accounting and reporting principles),
and facilitating learning and knowledge transfer within the company

m Preparation for mandatory verification requirements of GHG programs.



Internal assurance |I

m Many companies interested in improving their GHG inventories may
subject their information to internal verification by personnel who are
independent of the GHG accounting and reporting process.

m Both internal and external verification should follow similar
procedures and processes.



+ ° [ ] L]
Site visits
m The sites visited should be representative of the organization as a whole.

m The selection of sites to be visited will be based on consideration of a number of
factors, including:

m Nature of the operations and GHG sources at each site

m  Complexity of the emissions data collection and calculation process
m Percentage contribution to total GHG emissions from each site

m The risk that the data from sites will be materially misstated

m Competencies and training of key personnel

m Results of previous reviews, verifications, and uncertainty analyses.



Timing of the verification

m The engagement of a verifier can occur at various points during the
GHG preparation and reporting process.

m Some companies may establish a semi-permanent internal
verification team to ensure that GHG data standards are being met
and improved on an on-going basis.



+

Selecting a verifier |I

m Some factors to consider when selecting a verifier include their:

previous experience and competence in undertaking GHG verifications
understanding of GHG issues including calculation methodologies
understanding of the company’s operations and industry

objectivity, credibility, and independence.



+
Preparing for a GHG verification

m Information required by an external verifier is likely to include the
following;:

e Information about the company's main activities and GHG
emissions (types of GHG produced, description of activity that causes
GHG emissions)

m e Information about the company/groups/organization (list of
subsidiaries and their geographic location, ownership structure, financial
entities within the organization)

m e Details of any changes to the company’s organizational boundaries
or processes during the period, including justification for the effects of
these changes on emissions data



+
Preparing for a GHG verification

m e Details of joint venture agreements, outsourcing and
contractor agreements, production sharing agreements, emissions
rights and other legal or contractual documents that determine the
organizational and operational boundaries

e Documented procedures for identifying sources of
emissions within the organizational and operational boundaries

m e Information on other assurance processes to which the
systems and data are subjected (e.g. internal audit, external
reviews and certifications)



*  Data used for calculating GHG emissions.
This might, for example, include:

m Energy consumption data (invoices, delivery notes, weigh-bridge
tickets, meter readings: electricity, gas pipes, steam, and hot
water, etc.)

m Production data (tonnes of material produced, kWh of electricity
produced, etc.)

m Raw material consumption data for mass balance calculations
(invoices, delivery notes, weighbridge tickets, etc.)

m Emission factors (laboratory analysis etc.).



Description of how GHG emission
data have been calculated.:

m Emission factors and other parameters used and their justification

m Assumptions on which estimations are based

m Information on the measurement accuracy of meters and weigh-
bridges (e.g., calibration records), and other measurement
techniques

m Equity share allocations and their alignment with financial
reporting

m Documentation on what, if any, GHG sources or activities are
excluded due to, for example, technical or cost reasons.






+
Why Set a GHG Target?

MINIMIZING AND MANAGING GHG RISKS

While developing a GHG inventory is an important step towards identifying
GHG risks and opportunities, a GHG target is a planning tool that can actually
drive GHG reductions.

« ACHIEVING COST SAVINGS AND STIMULATING INNOVATION Implementing a
GHG target can result in cost savings by driving improvements in process
innovation and resource efficiency

PREPARING FOR FUTURE REGULATIONS
Internal accountability and incentive mechanisms that are established to
support a target’s implementation can also equip companies to respond

more effectively to future GHG regulations.



ISO/WD 14069
GHG -- Quantification and reporting of GHG emissions for

organizations (Carbon footprint of organization) -- Guidance for
the application of ISO 14064-1



+WRI/ WBCSD GHG Protocol

m Starting point for virtually
every protocol that is
available today

m Consists of 2 separate but
interrelated modules:
m GHG Protocol—Corporate

Accounting and Reporting
Standard

m GHG Protocol—Project
Accounting

The Greenhouse Gas Protocol

RESOURCES
TTTTTTTTTT
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+ WRI/ WBCSD GHG Protocol

m GHGs addressed include the 6 Kyoto Gases- CO2, CH4, N20O, H
PFC, and SF6

m Sources of GHGs - Scope 1 (direct), Scope 2 (indirect), Scope 3
(optional indirect) emissions

m Materiality Threshold (uncertainty error range potentially causing
material misstatement) is defined

m Emission factors based on IPCC and international energy data
sources (except US energy is based on e-GRID)

m Includes guidance and calculation tools for:

m Stationary Combustion, Indirect Emissions, Mobile Combustion, HFC usage,
and Sector specific modules for the Cement Industry, Aluminum Production,
Iron & Steel, Pulp & Paper, Ammonia Production, etc.

m Does not include a registry



+ 1S5S0 14064

m The ISO 14064 comprises three standards:

m ISO 14064-1, Greenhouse gases — Part 1. Specification with guidance at the
organization level for the quantification and reporting of greenhouse gas
emissions and removals.

m ISO 14064-2, Greenhouse gases — Part 2: Specification with guidance at the
project level for the quantification, monitoring and reporting of greenhouse gas
emission reductions and removal enhancements.

m |SO 14064-3, Greenhouse gases — Part 3: Specification with guidance for the
validation and verification of greenhouse gas assertions.

m Closely follows WRI GHG Protocol

O GI_(IZIGS addressed include the 6 Kyoto Gases- CO2, CH4, N20O, HFC, PFC,
and SF6

m Sources- Direct, Energy Indirect, Other indirect

m Specific emission factors or quantification methodologies are not provided



4 ‘ Step 1: Planning and Organization

* task la: Meeting with top management
* task 1b: Form a Team and inform staff

. | « task 1c: Pre-assessment to collect general information
u I r S . um * task 1d: Select focus areas
\ « task le: Prepare assessment proposal for top management approval

A 4
In What Step(S) /[ Step 2: Assessment

Of 'th e « task 2a: Staff meeting and training

« task 2b: Prepare focus area flow charts

« task 2c: Walkthrough of focus areas
m et h O d O l O g y % « task 2d: Quantify inputs and outputs and costs to establish a baseline

i S G H G « task 2e: Quantify losses through a material and energy balance

measurement ‘ Step 3: Identification of Options
r el eV an t’) « task 3a: Determine causes of losses

« task 3b: Identify possible options
» task 3c: Screen options for feasibility analysis

\ 4

4 ‘ Step 4: Feasibility Analysis of Options

|:> « task 4a: Technical, economic and environmental evaluation of options
» task 4b: Rank feasible options for implementation
» task 4c: Prepare implementation and monitoring proposal for top
\_ management approval
\ 4

( ‘ Step 5: Implementation and Monitoring of Options

» task 5a: Implement options and monitor results
* task 5b: Evaluation meeting with top management

[ Step 6: Continuous Improvement

» task 6a: Prepare proposal to continue with energy efficiency for top
management approval



Presenter
Presentation Notes
Ask participants to indicate in what steps of the methodology measuring of GHG emissions (and energy, as these are a GHG contributor) relevant
(Click once) Arrows appear: 
Task 1c – pre-assessment
Task 2d and 2e – quantification of inputs/outputs and losses
Task 4a – environmental feasibility analysis
Task 5a – implement options and monitor results



E GLOBAL
o Change Location
Environment & Society
Performance data

Environmental data

Interactive environmental data
charts

Greenhouse gas emissions
Flaring
Energy intensity

Acid gases and volatile organic
compounds

Ozone depleting emissions
Epills

Discharges

Fresh water use

Waste disposal

External perception of
environmental performance

Innowvation

Example GHG Report

You are here: Home > Environment & Society = Performance data » Environmental data > Greenhouse gas emissions

Greenhouse gas emissions

In early 2010 we obtained limited of our 2009 direct and indirect g gas emissi data from facilities we operate. Our
2009 direct g by gas amissi show we are on track to meet ourwlnnhry hlgnt for 2010: to reduce GHG emissions from our
operations Iry at least 5% com pared to 1990 levels.

Greenhouse gas emissions

[(GHGs) GHG breakdown Carbon dioxide [C02) & Mitrous oxide and About our GHG data

Methana hydrofluorocarbons

The direct greenhouse gas (GHE) emissions from facilities we operate were 67

million tonnes on a CO2-equivalent basis in 2009, 11% lower than in 2008, A GREENHOUSE GAS EMISSIONS

combination of factors was behind the drop including improwved operational

performance, lower demand for our products due to the economic downturn, Million tonnes CO. equivalent Target
some shut-in production in Migeria and the sale of some of our facilities. Since

1990, our GHG emissions have fallen by around 35% on a comparable basis. 120

1990 Baseline
Howeewver, in the coming years our direct GHG emissions may rise as a result of ———
new projects coming on-stream.
prel 9 90 - 100.0

This data is based on direct emissions and includes all companies and joint
wentures where we are the operator. For information on the limitations of our
GHG data see the About our GHG data tab. &0

We have achieved external verification of our 2009 direct and indirect GHG data

from facilities we operate as well as confirmation that direct GHG emissions for

the 1990 Base Year for our major facilities have been adjusted in accordance 30
with the reguirements of [S0 14064-1.

See About our GHG data tab for more details.

Visit our climate change section 00 01 02 03 04 05 06 0OF 08 09 10

Download the Petroleumn Industry Guidelines for Reporting Greenhouse Gas

Emissions - opens in new window Chart 1: Greenhouse gas emissions
Footnate: Petroleum Industry Guidelines for Gresnhouse Gas Estimate,

December 2003, (AR, IFIECA, OGP} indicate that uncertainty in greenhouse

gas measuremants can be significant depending on the methods used.




GHG management

You are here | Home = About Samsung > Sustainability = Environment = Climate Strategy = GHG management

Corporate profile ¥
Inwestor relations [

Sustainability =

» Sustainable Management
3 Integrity Management
-, Emvironment

GHG management

« Climate Strategy

_ Policy and goals
_ GHG managamant GHG Management for Scope 1 and 2
_ Energy management
» Eco-Products Samsung Electronics' total emissions of greenhouse gases are shown in Figure 1. The majority of GHGs come from our semiconductor and LCD panel businesses.
» Chemical Management
« Take Back & Recycling Trough the absolute amount of GHG has not decreased significantly due to the growth of our businesses, the company has commitied to reducing gresnhouse gas
« Sustainaible Operations emission intensity resulting from manufacturing processes and improving enengy efficiency in operations. Figure 2 demonstrates the decrease in emissions nommalized oy
« Communications sales as a result of the company’s GHG reduction initiatives.

+ Social Contribution

Prowiied A Servines
y Product & Services

4 Partner Collaboration Figure 1. Total Greenhouse Gas Emissions Flgure 2. Greenhouse Gas Emlisslons normalized by sales GHG

(Korea)
y Sustainabdity Reports
Citizenship ] —
Qur businesses ¥ = S 744
2,318 i E
Global Procurement ¥ 8115 2
) 45 = 553
Management b 3 - &
= -
£ :
Careers b = % B B E ¥ a o
% ! ] =
~ - o
B e o= £ 2007 2008 2005
2007 2008 2009 2 S S SR
Eco Vision * Estimation

& Plans

; . =p i
B Cverssas B Korsa ¢ Total GOz emissione + (Parent basis sales/price index)

More

Delta, Apple, Toyota etc.



+ Solving Global Warming
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F,_E;halpita"rco2 emissions from fossil

| fuels and industry, 1996*.,

Thailand (1997):
0.77

Annual per capita CO, emissions
(tonnes C)
w
T
I

IS

0 TH 5 65 O 55 O 5 5 PO P P S T S = T
ST e AR &5
PG L

GHGs emission in Thailand

O www.ecodesignconsultant.com
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= What is Carbon Footprint?

<+ Amount of life cycle greenhouse gas emissions, expressed
terms of kg CO, equivalent (kg CO,-eq)

f

www.ecodesignconsultant.com 7

Why calculate CF?

+“* Measuring GHG emissions (carbon footprint)

+¢Setting target and reducing carbon emissions

+“»Communicating carbon footprint to businesses
(B2B) or end consumers (B2C)

q www.ecodesignconsultant.com

Raw material extraction

1
i

i

Material production 1

1

'

Product manufacture

Raw Materials

Energy d
)

Wastes /Emissions

www.ecodesignconsultant.com

What is Carbon Footprint (CFP)?

(1) Target greenhouse gases

+ B types: CO,, CH,, N,O, HFCs, PFCs and SF,

+ Target sources of release include nature (such as livestock and other agricultural processes)

- GWP: 100-year values of IPCC secondary report (calculation standard of emission by country in the
Kyoto Protocol)

(2) Calculation range

Calculation is based on the entire lifecycle of
- Raw-material procurement stage
- Production stage
- Distribution/sales stage
- Usage/maintenance management stage
- Disposalirecyciing stage
- Suggests flexible handling (Ex: primary products, intermediate materials, etc.)

1.0

www.ecodesignconsultant.com Fe

How to calculate CF?

+»Life Cycle Assessment (1ISO 14040 and 14044
the particular focus on Global Warming Potential

Goat
Definition&
Scoping

www.ecodesignconsultant.com

www.ecodesignconsultant.com
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| aandunadeuiszian 2 mazamnmmzngulsasy

. Standard methods on CFP

—

«» PAS 2050:2008
Specification for the assessment of the life cycle
greenhouse gas emissions of goods and services by
BSI, ?efra and Carbon Trust (launched on 29 October,
2008

¢+ Japanese guidelines
being developed (to be launched in April 2009)

++1S0 standard (ISO/WD 14067)
on CF discussed at the Malaysia meeting (Jan 2009)

) O

www.ecodesignconsultant.com

www.ecodesignconsultant.com

——
Defining Standards Internationally CARBON
TRUST

PAS 2050 has been
downloaded over 12,000
times in over 90 countries.
(Diraet downloads snly; does nat
include informal distribution:
cight months to May 2009)

P 2007 > 2008 > 2009 > 2010 > 2011 > 2012 g

sosn DNRENNNES. . . S
PAS 2050 == Newd o e Ut
........ there is congmstency
WRI/WECSD betwesn the different
[ T initiatives,

www.ecodesignconsultant.com

«»Result of CF:
= Overall result

= Individual phase

<* Reporting of CF:
= B2B
= B2C

o
gl v ecodesignconsultant.com el ov.ecode:



Scope of CF

Business to Business (B2B): Provision of inputs,
including product, to another party that is not the
end user

Cradle to Gate

B2B

Cradie to Grave

=)o B2C

Business to Consumer (B2C): provision of inputs,
including products, to the end user

1.0

www.ecodesignconsultant.com 19

™ (Claims of carbon label: Where?
—

«» On-pack label

<+ Point-of-sale information

< CSR, Annual report

«+ Brochure (or supporting leaflet)
« Catalogue

< Website information

www.ecodesignconsultant.com

The label appeared first
on three products

What?

Botanics &
Ingredients
Shampoo

Point-of-sale

Mango & Passion-
fruit Smoothie

Website

1.0

innocent

=
little tasty drinks &
-

‘cm ]
q www.ecodesignconsultant.com

(f/@,c‘ tructural Elements of Carbon Footprint (CFP)
s

+ Carbon Footprint (CFP) is structured from 5 lifecycle stages of:

{1} Raw-material o . {4) Usage/maintenance (5) Dispasall
(2) Production (3) Distributan/saies
procurement management recycling

el B

Note: Numbers are hypathstical values

A
20

&)

www.ecodesignconsultant.com

_ ) —
(t !m : Many ways to communicate .. on
4 4
a2 TRUST

-=* t0 consumers

www.ecodesignconsultant.com

Types of carbon labels

g

_ Carbonfund.ong—
CLIMATE
Low-carbon seal CONSCIOUS —_—
PLATINUM | workingwith |
| the Corbon Trust
Carbon rating J0%9
co2

Carbon score

www.ecodesignconsultant.com

15/09/54
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( ,  Carbon Footprint Projects in Thailand:
1. Research Project (TRF)
2. EU Funded Project (EU)

3. Thailand Carbon Footprint Pilot
Project (MTEC & TGO)

Carbon
Footprint

Pilot

~25 pilot products
{Apr.-Dec. 2009)

: T-shirt (100% cotton), Nylon yarn, Carpet, Cake
can, TULC can, Ceramic tiles, Paper, Rice flour, Jusmine rice,
Chicken meat, Meat stick, Instant noodle, Canned tuna, Pineapple
juice, Copying machine, Air conditioner, Tyre, PP cup, etc.

urce : Dr. Thamrongrut Mungcharoen w

www.ecodesignconsultant.com

naanueinlesu CF vasszinelng-2

iallnda 4% 2ue 1 kg
CFP = 2.9 kg CO,-eq

1annszilav 325 CC

uufiAvdnsagihinla 55 g
CFP = 258 g CO,-eq

CFP = 375 g CO,-eq

1Ademadend 47 2ue 110 g
CFP = 302 g CO,-eq

2Auanuzd 100 % werivae 5 kg
CFP = 22.9 kg CO,-eq CFP=521g

www.ecodesignconsultant.com

15/09/54



naava1ins-w Ezy go aua 34 g
CFP = 392 g CO,-eq

E

nsuilasiasfiaywuiis Aaale auia 1 m?
CFP = 5.32 kg CO,-eq

wsuiu 2une 1 m?
CFP = 82.7 kg CO,-eq

wudafialusau 6 1 kg
CFP = 3.89 kg CO,-eq

annslnia was 203, 304 uaz 205

CFP = 9.97, 10.8 uaz 10.4 kg CO,-eb“ﬁaﬁu

www.ecodesignconsultant.com 21
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Fiaveandanime
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nfenma

q www.ecodesignconsultant.com

1.0

.

< Demo Project

50,500

App 500 + processing 10,000 + used of logo 4,000 +
verification 36,000 (12,000 x 3)

< Non demo (before 30/6/10)
Consult Fee +50,500

< Non demo (after 30/6/10)
Consult Fee + Verification Fee + 14,500

1.0

www.ecodesignconsultant.com

naanein le3u CF vastlszinelng-4

Lunvnanuau uiuyunAiaase

it nsrilasia3asdin TULC 2ua 330 Naddas 131 kg CO,-eq
2.7 TAYed (Usumdlvng) 3rfia ©ihdunlzsauaiuaiu 65 Brix 1A 2ua 200

um'uu‘d ‘ ! ans EBlEER
3.0n0Tamnil $1iia HTOAUNTAODS U F-17 12.4-24 (R1) 2U16 163 kg COy-eq

40.66 ATan3u

Chicken Curry "Kiew-wan", Steamed Thai Hom
Mali Rice waz Chicken Curry "Mussaman",
Steamed Thai Hom Mali Rice

1.39 uaz 1.36 kg CO,-
eq @UAGU

2D

www.ecodesignconsultant.com
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1.0

www.ecodesignconsultant.com

' Grouping of Similar Product
il .

~¢

< Similar product : Variation of
size/color (and minor material for
food industries)

“Fee for the used of logo will be
reduced 50% when submit 10
products (group) at the same time.

www.ecodesignconsultant.com
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T

% Carbon footprint for product of Glass
= B2B or B2C (in this example select B2B)
= Material production
« Washing
« Melting
« Forming
« Finishing
« Packing
= Production
= Including Transportation / warehouse /

@ maintenance ooo

& www.ecodesignconsultant.com 27

«Carbon footprint for Organization
Process Flow
= Incoming
= Storage
= Production
= Quality control
= Packing
= Warehousing
= Shipping

I cooe

«»Carbon footprint for OrganizatiO

Scope 1

= Stationary Combustion

= Mobile Combustion

= Process Emission

= Fugitive emission

Scope 2

= Indirect Emission from purchased electrical

and other power form

Scope 3

= Other indirect emission own or control by other
) organization F

www.ecodesignconsultant.com A1

% Carbon footprint for product of Glass
= Production process
= Washing
= Melting
« Forming
« Finishing
= Packing

0 www.ecodesignconsultant.com Y

I cooe

« Carbon footprint for Organization (2)
Organization department
= HR
= purchasing
= Maintenance
= R&D

www.ecodesignconsultant.com

Carbon Issue

«Carbon Credit (CDM) (may claim 14064-2)
“ Carbon Footprint

= CFP Inventory Report (14064)

= CFP labeling for product (14067) (TGO)

= CFP labeling for Organization (14069) (TGO)
“Carbon Offset

1.0
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o CFP Labeling

T Coouson
*Why _“
= Regulation, standard, or trade barrier
= Customer requirement
= Global or Head Quarter policy
= CSR improvement
= Want reduce cost as well as become sustain
“When
= The earliest the best
< With Whom
= Eco Design Consultant Co., Ltd.

-

CFP Labeling for Product

CFP Labeling for organization

www.ecodesignconsult.com
Tel : +66(0) 2945 9775
Fax : +66(0) 29459773

HEAD OFFICE

237/1 Ramintra 61 Road Tareang Bangkhen Bangkok 10230

O www.ecodesignconsultant.com AL
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Clean Technology
for
Mining & Primary Industry

6. AT, m'?asf A335ULAY
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o £ a o
WEl. aNANA FN8FANDTE
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madrimniuniaausuazllandoy

AMAANIINAEaT TNINIiuMANAY

What's Mining & Primary Industry?

Mining is the drawing out of valuable minerals
or other forms of geological matters from the earth,
commonly (but not always) from an ore body, vein
or (coal) stratum. i

Primary industry involves the turning of natural
resources into primary products, most of which
are raw materials for other industries.

Note:

Primary Industries is the term used to describe organizations that are involved in the development and
production of raw materials.

Secondary Industries are involved in the manufacture of goods.

Tertiary Industries is the field of industries that provide transportation or finance rather than manufacturing
or extracting raw materials.

http://wiki.answers.com/Q/\What_are_primary secondary and_tertiary_industries

Mining Industry

@ Mining
Remove Geological Matters (inc. Minerals) from the Earth

Mineral Processing
and/or Metallurgy

Raw Materials
for
Energy, Industry, Consumer Products

Ex: - Coal = Energy
- Limestone, Marble, Granite = Construction Materials
- Kaolin, Feldspar, Silica Sand = Glass, Ceramics
- Rock Salt = NaCl salt

- Gemstones, Precious Metals, Base Metals, etc.

Therefore, “Mining” is an essential industry.

Mining 7 chnology

Surface Mining Underground Mining
(Open-Pit)
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Mining Activity
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Lo d
1
unudilamn What'’s Clean Technology?
¥ e o
LNALEAEHZDIA (Clean Technology: CT) nansdy nswmud Uiuilge
Aadniin Uay ANNIAFITA . WAAUISUNUS winulAawuias nizuiumIkae wazvie naadmeiathsiaiias el ..
wa9ilsznauns mslEiagiu wasew uaznSwenssssaznd Wwldadnefidsz@nsnm
@ @ nalitiAKanIzNL mmLﬁuadaugﬁﬁtm:?mmiﬂu woafigarifendwlyle
" il @M anuanBfLRaINLAn (Reduce at Source or Pollution Prevention)
MAANTNALIANY }Eﬁuaj-‘jm-mmj ? _ unzdivasidaiintiniasiign (Waste Minimization) wia laifiiaz (Zero Waste)
Gemnwinatinady  WAeauiluilgmiuriase Fums ..
01 o
uflutinsosziau . amﬁaﬂ%‘mﬂéﬂui’mqﬁu
Tl o m3lgtuazmainauanisina ‘
Technology Lﬂunqmmﬁnﬁ NIWYINTEIINTIA WRIII% Uz FIUINRY
i’auﬁaaﬂﬁ'w{qmmm‘ﬁm augnuly
Low Carbon GrowthI http://eco-town.dpim.go ricleFile57.pdf

3enunn1saav Clean Technology? Zero W. Approch

‘ End-of-Pipe Treatment ‘ Zero waste approach involves not only waste reduction
@ but also waste utilization (recovery & recycling, WiE).

Pollution Prevention

Zero waste approach = Life cycle waste management
or Cradle-to-cradle philosophy

(Reduce @ Source) Nhiantivia: nat Aanhs tA ~rAancarn/a tha anviranmant
UNMJTULLVC. 11UL VI Ily WU LUIIDSTI VT LIT THIVIIULITTICTIIL,
@ but also to conserve natural resources.
‘ Cradle-to-Grave ‘ Cleaner production = Waste reduction or control
@ throughout the whole process
or Cradle-to-grave philosophy
Cradle-to-Cradle Note: This is to control or reduce waste since the raw
(Zero Waste Approach) materials extraction till the disposal or landfill.

Extraction and processing

Extraction and processing of raw materials
of raw materials Offsite
recycling On-site
recycling
Safe disposal ! !
of waste Manufacturing Reuse, recycling, Manufacturing
FAN Puadl  Nuaua | gndfecovehy N _ Il ___Il_ []
| viauit Ugiave || T vlddic- o-Cradie ..

Product use Packaging Product use Packaging

g Transportation g Transportation
and marketing

and marketing
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The Way Towards Low Carbon Society

« Prevent ‘Waste’ fouséiumig
« ‘Waste’ Utilization

* Recovery & Recycling

Clean Technology

- Energy Efficiency
» Resources Efficiency

Reduce consumption

of “Raw Materials”

Reduce

Environmental Impacts
&

GHGs Emissions

Reduce
Mining Activities

|Low Carbon Society

NIATNITAANIBLIBWNILAN

A1ATNITNNALIAL (Regulated Measures)
® Kyoto Protocol (ﬁdﬁ’uﬁm%’u Developed Countries)
* EU-ETS (Hadunmslungy EV)

® Post Kyoto .... Under Negotiation

AIAINIINATNATID (Voluntary Measures)
® National policy on EE & RE
® Carbon footprint & Carbon Labeling

® Carbon offset / Carbon Neutral

Carbon Market

e Regulated Carbon Market (RCM)
= Kyoto Mechanisms
= EU-ETS (Cap-and-Trade system)
 Voluntary Carbon Market (VCM)
= Free market

& A = o
anadaiiea CSR wiaiduliansluamaa

= Cap-and-Trade system
wiu Chicago Climate Exchange (CCX)

Carbon Offset / Carbon Neutral

nytnanIsuvesaulasy GHG u1n
IUFAIANNTUAATOUGBFIAN (CSR)
Iﬂﬂvlﬂamuiﬂiamia@ﬁ”ﬁsmﬁ'é"u (heniagnnin)
wdhandnasiuUsinaiitsesed

WINWNan9lanauem = Carbon Neutral

2 Types of Carbon Offset

» Technology-based offset
* Land use-based offset
= danih vie mg%’nﬁﬁuﬁﬂ“l
Note: Carbon offset
ﬁao"L&iﬁﬂvLﬂgj “An excuse for No action”

Carbon Footprint

- 1“3 ?
- \AndiagAu 2819'57?

131AYAMNTALLNIANTUAUADIAULAY
1anaa'lu? atne'ls?
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Carbon Footprint fe azls?

lddvuan Usunansilaas CO2 dantiradudn
anaiflu

o 1Bnamsdaan CO2 annsvnUATHAA&UATY
wia

o Bnansdaan CO2 araalIasiinuas&udiiy

Carbon Footprint Label

AsUnLEUasauinAsuay dnaiasduuy

e Carbon Footprint Label siswammnanmsnlsanmas

e Low Carbon Certificate

e Carbon Reduction Label
Afinsdinaduuanssedunisan CO2
(rdnaaandsendaluiuas 5)

Y Jd
ﬂ?@d%‘iﬂﬁ]ﬂﬂ]‘iﬂﬂﬂ

CARBON
LABELS.ORG

s Chessicp COMIrKg San

Y Jd
ﬂ?@d%‘iﬂﬁ]ﬂﬂ]‘iﬂﬂﬂ

3 Y00y
i ‘\O2-
|0y
02

LT Ly Proyeesnd iar Saur Caes ty

Japan Korea .
1. Show amount of GHG emission

2. Show the emission is lower than
allowance value.

¢
ﬂﬁ1ﬂﬂ1§ﬂﬂuﬂlﬂx‘1‘lﬂﬂ

Representing
the GHG in term of
CO, equivalent

' Arrow points down
symbolizing the GHG
emission reduction.

\

Objective: To represent simple and easy-understanding

information for consumers in making choices.

¢
ﬂﬁ1ﬂﬂ1‘§aﬂﬂ1i‘ﬂi’)uﬂl®x‘ﬂ‘nﬂ

Thailand Carbon Reduction Label
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Wusina'laarls?

- matdanlunsdiagdudiuarisnis

* nagRuliignAnlsulsunszuiunsndntvidaas GHG tiaaay
« fidyusulunisaniansau

Wwan'laazls?
. amsﬁu‘v]umiwﬁm:nnmnﬁnﬂszam%mwmswﬁm
o naavtanusuailunsFufinuausadvru (CSR)

el a

o @S uananuainalriuauiEm

éhatvAsan Resources Consumption éna CT

* Clean Coal Technologies (CCTs)
Ex. d5udgonauaiwatusiu Aauldeu
» Resources Efficiency via 3Rs’
* Recycling for Resources Efficiency
» Waste Utilization / Waste-to-Energy
Ex. 14 Fly Ash iflushunauludiuug wiald Waste iiluidiainas
« Efficiency Improvement in Quarry Industry

Ex. - 1 Feeder flaanuuuuaniaxduaanainiiunauilauiinghnTai
- Msnawudandasiuadg Bin udaddusanaTued
avgsaussnnlagasy wnunisldsadnainnasiiu

Clean Coal Technologies

1. Pre-Combustion 2. Combustion 3. Post-Combustion
Technology = Technology =P Technology

maTuTadAeumawn’ingd  maluladszninmawnlud maluladudamsen lwidf

- Coal Preparation - Advanced - Fabric Filter
- Coal Briquetting Pulverized Coal - Electrostatic
- Coal Upgrading Combustion (APCC) Precipitator (ESP)

Clean Coal Technologies

1. Pre-Combustion 2. Combustion 3. Post-Combustion
Technology = Technology =P Technology

maluTadneumswn vl malulaBszvinmawn’lud maluladvdamsen lwid

- Coal Preparation - Advanced - Fabric Filter
- Coal Briquetting Pulverized Coal - Electrostatic
Combustion (APCC) Precipitator (ESP)

- Coal Upgrading

Technology - Low NO, Burner - Flue Gas Technology - Low NO, Burner - Flue Gas

- Coal Liquid Mixture - Fluidized Bed Desulfurizer (FGD) - Coal Liquid Mixture - Fluidized Bed Desulfurizer (FGD)

(CWM / COM) Combustion (FBC) - Selective Catalytic (CWM / COM) Combustion (FBC) - Selective Catalytic
- Coal Liquefaction - Integrated Reduction (SCR) - Coal Liquefaction - Integrated Reduction (SCR)
- Coal Gasification Gasification - Solid Waste - Coal Gasification Gasification - Solid Waste
|- ete. Combined Cycle Utilization - etc. Combined Cycle Utilization

(IGCC) - etc. (IGCC) - etc.
- etc. - etc.

Coal Preparation/ Coal Upgrading
ﬂ%uﬂli\iﬂmﬂ']Wd'\uﬁuﬁvLﬁq']ﬂL'Vifl av ﬁauﬁjvlﬂlﬁg—]u 1. Pre-Combustion 2. Combustion 3. Post-Combustion
arindmINsauLazanssnanaie (Ada AN I ’ Y ' [EETEEEY

danas uazuanua1eg) = inlscansninnasenu

: {%ﬁuﬁummwﬁm
. . *‘*ﬂﬁjhh‘p
- ; i, _— ‘7/‘“:3!- m11111
) L YR /

- A Farua
HRTuTMTANT & - 3%
ANAENBUNAZAAULNEDN it

Lty

oo

Coal Briquetting

ndonslfulpaanwduit @@ TT N |
funsadniaua1uiy wiaua
YT I

waaviniilu Coal Liquid Mixture

maTuTaddeumswen’ingd  malulaBszvinmamn’lud  maluladudansen luidf

- Coal Preparation - Advanced - Fabric Filter
- Coal Briquetting Pulverized Coal - Electrostatic
- Coal Upgrading Combustion (APCC) Precipitator (ESP)

Technology - Low NO, Burner - Flue Gas
- Coal Liquid Mixture - Fluidized Bed Desulfurizer (FGD)

(CWM / COM) Combustion (FBC) - Selective Catalytic
- Coal Liquetaction - Integrated Reduction (SCR)
- Coal Gasification Gasification - Solid Waste
- etc. Combined Cycle Utilization

(IGCC) - etc.
- etc.
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New & Clean Coal Energy.’

AR

Lot
\(\(GX \b ) ‘\_‘\]\'\15‘0
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1. Pre-Combustion 2. Combustion 3. Post-Combustion
Technology = Technology =P Technology

maTuTadaeumsen’ingd  malulaBszvinmsen’lugd maluladudamsen lwidf

- Coal Preparation - Advanced - Fabric Filter
- Coal Briquetting Pulverized Coal - Electrostatic
- Coal Upgrading Combustion (APCC) Precipitator (ESP)

Technology - Low NO, Burner - Flue Gas
- Coal Liquid Mixture - Fluidized Bed Desulfurizer (FGD)
CWM / COM Combustion (FBC) - Selective Catalytic
- Integrated Reduction (SCR)
- Coal Gasification Gasification - Solid Waste
- etc. Combined Cycle Utilization
(IGCC) - etc.
- etc.
Coal Liquefaction - (Coal-To-Liquids)
auiiu funsainnwlssnwiilundadaaitna’ld dranssurunisniauad 1% Pre:Combustion PN Combuston 3)Post:Combuston

(Direct Liquefaction) v3a riunisualaaiiiudnainau (Indirect Liquefaction)
Wandandadausinaunundadauaianniiasdau

¥ L s
L
Ammania L > p— Fuel Ceall

"Feﬂ“'lﬂ DieselFusl LPG Kerosne  Fuel
| metanal )

-+ Chemicals — v

Bynthatic Syntheti
Detergents  Plastics ;Tb,:,‘ Ryunahu:
L |
- W, =
|, Synthetic RS == . -
Nat Gas

Coal-+ Syngas

Lube Oils  Specialty Waxes

L, Hydrogen j tf

* Steam -+ B

lectic}

Technology = Technology — Technology

maTuTaddeumsen’ingd  malulaBszvinmamn’lud  maluladudansen lwsdf

- Advanced - Fabric Filter
Pulverized Coal - Electrostatic
Combustion (APCC) Precipitator (ESP)

- Coal Preparation
- Coal Briquetting
- Coal Upgrading

Technology - Low NO, Burner - Flue Gas
- Coal Liquid Mixture - Fluidized Bed Desulfurizer (FGD)

(CWM / COM) Combustion (FBC) - Selective Catalytic
- Coal Liquefaction - Integrated Reduction (SCR)

Gasification - Solid Waste Utilization
etc. Combined Cycle - etc.
(IGce)
- etc.

GASIFICATION TECHNOLOGY

aruiiu unsavninulasifludadonsiz wda Syn Gas (CO + Hz)
deanalinaunuidawdediig vda tiduansduduluaasnnssudug
udslitduwndenasnulaiasau

wiavilfnsal (Gasifier)

Modaazi
auiAn C CO + Hz

Tavin H,0 N

21N6 / 9BNTIaH @ ||FUE|S| -
. Materials

Resource ncy via 3Rs

Tinking aou Wag:from Los o G
-

Reduce wastes for final disposal,
while Reuse & Recycle valuable resources
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3Rs: Zero te Approch

Reduce resources & wastes generated in production

Reuse products and waste materials, in their existing forms
(including production of by-products)

Recycling wastes into a form suitable for use

as an input to production - lie at the heart of

any effort to achieve resource efficiency

Note: “Waste to final disposal” would refer only to those materials
that have absolutely no potential to be utilized and,
therefore, have no economic value.

Even many hazardous or toxic materials can be recycled
or re-refined for reuse.

énaev
Recycling for Resources Efficiency

How Recycle Conserves Energy?

Using secondary materials involves substantial
energy savings when compared with primary
production

Energy Used in Virgin-Matasial Vs,
Recychd Content Products

Recycled Aluminum
= 95% Energy Saving

Recycled Copper

= 85% Energy Saving
Recycled Steel

= 74% Energy Saving
Recycled Plastics

= 80% Energy Saving

LT Recycled Paper
= 64% Energy Saving

miion Btus per ton

fnaeing
Waste Utilization / Co-Processing

What is Co-processing?

Co-Processing refers to the use of waste materials or
by-products from one industrial process to substitute
primary fuel and raw material in another process.

- Industries where
co-processing is applicable
These materials are referred to include:

ment manufacturing
— Thermal power industry
— Steel industry

as Alternative Fuels and Raw
materials (AFR)

— Lime production

— Ceramics, bricks, glass
— Chemical industry

— Petroleum industry

Source: Geocycle, a business unit of Siam City Cement, January 2011.

System boundary: Integrated process (Co-processing)

Input Output
— Air emission
G I ﬁmg‘.m,

lignite, fuel ofl, natural gas|

M

CaCo,/Ca0 ), +
ALO, + Fe,0, + gypsum

" | Cement production |
— Cement

System boundary: Integrated process

Waste to AFR
Plastics, Tyres, Waste oil
Contaminated soil etc.

Source: Geocycle, a business unit of Siam City Cement, January 2011.
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Co-processing of waste in the cement kiln is an environmental-
friendly alternative for responsible industries;

Characterlstics Temperature and time o U.S.EPA recommended that
the conditions of complete

! combustion destroying PCBs

are;

1,200 C, residence time 2s,

excess oxygen 3

=1,600 C, residence time

1.5s, excess oxygen 2%

Temperatureat  »yg0’C materia

main burner 51800°C: flame temperature’

Temperatureat  »850°C:material
precalciner »1000°C:flame temperature

Source: Guidelines on co-processing waste material in cament production, 2006

Source: Geocycle, a business unit of Siam City Cement, January 2011.

World views of Co-processing of Hazardous Waste in
cement kilns

+ ..is recognized as an
environmentally sound
disposal method of
hazardous waste in the
context of Basel
Convention Technical
Guidelines.

BASEL CONVENTION
TECHNICAL GUIDELINES
‘ON INCINERATION ON LAND

Source: Geocycle, a business unit of Siam City Cement, January 2011.

World views of Co-processing of Hazardous Waste in
cement kilns (cont’d)

+ Substituting fossil fuel and virgin material by waste (AFR)
will further reduce overall CO, emissions (GTZ-Holcim, 2006)

‘ Conventional Approach | | Integrated Approach |

Incinerator Cement process Co—pro;% ing
& . /\ T
GHG GHG Emissions GHG
Waste ‘ | Fossil Fuels Resources.
T U >

{} mm/ . 'J‘

Source: Geocycle, a business unit of Siam City Cement, January 2011.

World views of Co-processing of Hazardous Waste in
cement kilns (cont’'d)

.\ Avoidance /

"The environmental performance
of thermal treatment of specified
wastes in cement kilns is better
compared to thermal treatment in
waste incinerators for the majority
of envil ! impact
considered.”

Source: Guidelines on
Co-pracessing Waste &

ateri in C t =~
o P & Source: Environmental Banefic of Using
The GT2-Halcim Public / Hramasve Fusls o Coman:Procucson Lie
Private Partnership 2007 '/ Cycle Approach, CEMBUREAU

Source: Geocycle, a business unit of Siam City Cement, January 2011.

Destruction of Cadmium contaminated of un-husked rice

=8l Co-Processing Sucoess Story

Co-Processing Contaminated Rice :
Best Environmental Solution for Tak Community

Source: Geocycle, a business unit of Siam City Cement, January 2011.

Transforming waste into Alternative Fuels and Co-Process in cement Kilns

Co-process

Source: Geocycle, a business unit of Siam City Cement, January 2011.
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Benefit of Co-Processing

Sustainable Development Strategy

+ Reduce dependence on
imported coal

+ Cost-effective source of
alternative energy

+ Develop ne:\_l v:lnstte (0511'3 a &i 1\3
management industry
Waste-to-Energy

Sustainability

Environment

Social
Sustainability

Sustainability
- Preservation of natural resources (coal) - Save landfill space
* Reduces pollution caused be the disposal of wastes * Reduces health risks
- Reduce emissions of greenhouse gases. - Better living for the communities

Source: Geocycle, a business unit of Siam City Cement, January 2011.

Waste-to-Energy Plants

I - $TEaM (T Rbine Generator)
BanER %4 1
i . éating
- Efficiency Improvement
> YN Tuidiaviiuuariseliiiu

It works very much like coal-fired power plant.
The only difference is the use of garbage instead of coal.

aanasnuazduaInmslsadniv

o a d
TogduasaiupuaeMIHINgIHaA
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Dr. Dawan Wiwattanadate Assist. Prof. Somsak Saisinchai

Faculty of Engineering Faculty of Engineering
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(Carbon Reduction)
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Mitsubishi UFJ Morgan Stanley

Carbon Reduction in Mining sector of Thailand

CDM Seminar for Mining sector in Thailand
The Twin Towers Hotel
February 25, 2011

Clean Energy Finance Committee
Mitsubishi UFJ Morgan Stanley Securities Co., Ltd.




Mitsubishi UFJ Morgan Stanley Contents

« MUMSS Profile
e Carbon Reduction in Mining Sector
o (Case Study for ACM0008

« Japan’s Bilateral Offset Mechanism




Mitsubishi UFJ Morgan Stanley

1. MUMSS Profile




Mitsubishi UFJ Morgan Stanley Mitsubishi UFJ Morgan Stanley

» Mitsubishi UFJ Morgan Stanley Securities (MUMSS)

v Brokerage and investment banking arm of Mitsubishi UFJ
Financial Group

v’ Became an MUFG majority-owned JV with Morgan Stanley
Japan in May 2010

» Mitsubishi UFJ Financial Group (MUFG)
v’ Largest banking group in Japan
v’ Total assets: US$ 2.2T; Market Cap: US$ 67.5B
v Approx. 1,200 locations in Japan, 460* locations worldwide
v Bank of Tokyo-Mitsubishi UFJ, under MUFG

* Includes 341 branches of Union Bank, commercial bank in the US.




Mitsubishi UFJ Morgan Stanley Clean Energy Finance Committee

» MUMSS set up Clean Energy Finance Committee (CEF) in 2001
» 35 professionals globally, incl. Thailand
» Global leader in CDM/JI consulting
v Registered 43 CDM projects, incl. 10 in Thailand
v' Authored 7 new methodologies
» CDM/JI credits placement/brokerage service

Consulting services
available in the

e following languages:
. . <Bahasa Indonesia

«»Bulgarian

China
_Hong Kong messsssss Japan #Chinese (Mandarin and
® ] Cantonese)
=T +Engli
o Thalland *+English
6 ndia “French
Brazil Malays'a Philippines < Hindi
Indonesia E 2 Japanese
= :
— «»Korean
] “*Portuguese
Argentina

**Russian
“*Spanish
< Thai




Mitsubishi UFJ Morgan Stanley Our Activities

1) MUMSS offers comprehensive consulting services to our clients. To project developers,
MUMSS offers an initial evaluation of CDM qualification to their projects, new
methodology development, if necessary, preparation of a project design document
(“PDD”), and assistance in all phases in the project cycle up to the issuance of CERs.

2) To CER (for CDM) or Emission Reduction Units (“ERU”) (for JI) buyers, MUMSS offers
services Including project referral, project evaluation and assistance in negotiations for an

Consulting Services for Emission Reduction Purchase Agreement (ERPA) with
Project Developers )
CER/ERU sellers.
CDM Process Flow

_ ~ Project

identification/development - Advisory service for project developers/owners (Carbon Credits
v : o methodoloc oreoaration sellers) in host countries

PDD preparation Sifrequired e - Advisory for project developers/owners for buyers mainly in Japan

¥ - Advisory service for technology providers

Host Country approval
Investor’ s country approval

¥

Project Validation / Registration o

¥

Project Implementation

- Assistance in credit purchasing

Monitoring ‘ Assistance in
monitoring and .
Verif:ation communication with ' PI"O]E-'Ct referral
and Certification DOE _ _ L
¥ - Assistance in ERPA negotiation
Issuance of CERs




Mitsubishi UFJ Morgan Stanley

2. Carbon Reduction in Mining sector




T
Mitsubishi UFJ Morgan Stanley Source of GHG emission in mining sector

« CH, emission
— Mine methane, ventilation air methane and non-mine methane and
operating mine that can be released due to mining activity
— Use of chemical and explosive in mining process (if use)
e CO, emission
— Fossil fuel consumption (i.e. diesel oil) of transportation in the mining
process

— Electricity consumption in the mining process from fossil fuel based
power generation in Thailand
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