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ISO

1SO

14064

2002 6 WG5S

ISO 2003
2003 3
wWDI’

ISO

ISO
WD1'
Entity

ISO 14064

GHG

(Guidance)

(Entity quantification)

(Principle) (Project quantification)

(Validation,Verification)

ISO 14064
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WD1'

1
Greenhouse gases - Part 1: Specification for the quantification, monitoring

and reporting of entity emissions and removals

18
(Activity level) (Base Year)
(Boundaries) CO:2 (CO2 equivalent)
(Emission factor) (Emissions, direct)
(Emissions, indirect) (Entity)
(Facility) (Global Warming Potential)
(Greenhouse gas (GHG)) GHG (GHG Inventory)
(Inventory quality) (Materiality)
(Project) (Removals)
(Source) (Uncertainty)

(Completeness)

(Consistency)

(Accuracy)

(Transparency)
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6 CO2 CHs N20 HFC PFC
SFs

CO2
GHG
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(GUM) GUM  ISO/WD
20988
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Greenhouse gases - Part 3: Specification and guidance for validation, verification and

certification

ISO 14050: 2002, Environment management — Vocabulary
ISO 14064: 2004, Greenhouse gases — Part 1: Specification for the quantification,

monitoring and reporting of entity-level emissions and removals
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ISO 14064: 2004, Greenhouse gases — Part 2: Specification for the quantification,
monitoring and reporting of project emissions and removals
ISO 19011: 2002, Guidelines for quality and/or environmental management systems

auditing
3
Accuracy Analytical testing base year
51
4
Consistency
Transparency
Independency
Ethical conduct
Fair presentation
Due professional care
5.0
5.1
5.2
5.3
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54

5.5

5.6

5.7

5.8

59

internal control environments
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(Guidelines for the Measurement and Reporting of Emissions
by Direct Participants in the UK Emissions Trading Scheme, Oct. 2002, DEFRA™)

UK
UK
UK
UK
UK CO2
UK 2001 8
CO2 A CO2 B
CO2
DEFRA
UK
UK
UK
DEFRA
CO2 CO2
IPCC

"L DEFRA Department for Environment, Food and Rural Affairs.
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CO2

CO2

Al
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A3

CO2

Bl

B2

B3

B4

B5

B6

B7

Cl

HF, CTF, HCFC-22, HFC-125, HFC-134A

HFC

PFC

Cc2

HF, CTF, HCFC-22, HFC-125, HFC-134A

PFC

HFC

C3

HFC  PFC

C4

HFC

C5

CO2 CHa4

C6

CO2

C7

CO2

C8
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C9

HFC  PFC

C10

CO2 CHs4 N20




Climate Leaders Program US Voluntary Reporting of

Greenhouse Gases

Climate Leaders Program

EPA

EPA

Energy Star, Waste Wise, Green Power Partnership, etc.

Climate Leaders
EPA

EPA

EPA

Climate Leaders

Climate Leaders WRI
GHG
EPA

Climate Leaders




Inventory Design

. Climate Leaders
Principles

Core Module

Optional Module

Reporting Form

GHG protocol

Climate Leaders GHG
GHG
10% GHG
- Significant Influence
*1 *1
100% 100% 100%
50% *2 100%
10-50% *3
10%
Source: Climate Leaders Design Principles (Draft) — Oct. 21, 2002, Table 2-1 (p.12)
*1
*2
*3



Climate Leaders

emissions
Core direct and indirect emissions
Optional emissions

Offsets emissions

Indirect core

AW NP

Source: Climate Leaders Design Principles (Draft) — Oct. 21, 2002, Table 5-1 (p.28)




GHG Climate Leaders
Guidance on setting a GHG reduction goal

GHG CLIMATE LEADERS GREENHOUSE GAS

(The Greenhouse Gas Protocol INVENTORY PROTOCOL

Initiative) CLIMATE LEADERS DESIGN
PRINCIPLES
Corporate  GHG inventory  design

GHG accounting and reporting principles

principles

Business goals and inventory design

v

Setting organizational boundaries

GHG accounting and reporting principles

Setting operational boundaries

Setting organizational boundaries

“—>
—>

Accounting for GHG reductions

Setting operational boundaries

Setting a historic performance datum

Identifying and GHG

emissions

calculating

Identifying and GHG

emissions

calculating

Setting a historic performance datum

Managing inventory quality

Guidance on setting a GHG reduction goal

Reporting GHG emissions

Accounting for GHG reduction/achieving
the reduction goal

Verification of GHG emissions

Reporting GHG emissions

2003 1 10

Pilot Partners 2

Managing inventory quality

i

Verification of GHG emissions

http://www.epa.gov/climateleaders/

Charter Partners 35

Climate Leaders

Climate Leaders Program




US Voluntary Reporting of Greenhouse Gases

1992 Section1605(b)
DOE
Section1605(b)
1987 1990
DOE
2000 222 7%
1994 106%
2000 634
9% 1994 197%
1994 2000
Indicator 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000
108 142 150 162 207 207 222
634 960 | 1,040 | 1,288 | 1,549 | 1,721 | 1,882
40 51 56 60 76 83 100




Guidelines
Volume |
Electricity Supply
Residential and Commercial Buildings
Industrial Sector
Volume II

Transportation
Forestry

Agriculture

The Long Form (Form E1A-1605)

The Short Form (Form EI1A-1605EZ7)

Administration

Section (b) (3) Section 552 (b) (4)

Section
DOE

General

Energy Information

5



2002 2 14

2002 5 6
DOE
2002 7 8

2002 11 12

DC
2003 1
2003
2003
DOE

2004

http://www.pi.energy.gov/ienhancingGHGregistry/

1

6
2 14
2
DOE
URL

http://www.eia.doe.gov/oiaf/1605/frntvrgg.html

2002

Federal Register

5

12

20

EIA
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Janet Ranganathan World Resource Institute

Dave Moorcroft World Business Council for Sustainable Development

Jasper Koch World Business Council for Sustainable Development

Pankaj Bhatia

Bryan Smith

Hans Aksel Haugen
Vicki Arroyo Cochran
Aidan J.Murphy
Sujata Gupta

Yasuo Hosoya

Rebecca Eaton

Mike McMahon
Don Hames

Bruno Vanderborght
Melanie Eddis
Kjell @ren

Laurent Segalen
Marie Marache
Roberto Acosta
Vincent Camobreco
Cynthia Cummis
Elizabeth Cook

World Resource Institute

Innovation Associates

Norsk Hydro

Pew Center on Global Climate Change
Shell International

Tata Energy Research Institute

Tokyo Electric Power Company

World Wildlife Fund

BP

Dow Chemical Canada
Hplcim

KPMG

Norsk Hydro
PricewaterhouseCoopers
PricewaterhouseCoopers
UNFCCC

U.S. EPA

U.S. EPA

World Resource Institute
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GHG

GHG
GHG 1998 World Business Council for
Sustainable and Development: WBCSD World Resource Institute: WRI
NGO
GHG www.ghgprotocol.org
GHG
6
GHG
GHG
10 30

GHG



dematerialization

common standard

GHG

GHG

GHG

GHG

GHG



GHG

Climate Change: IPCC

GHG
GHG

www.ghgprotocol.org

FAQ

GHG

GHG

www.ghgprotocol.org

Intergovernmental Panel on
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GHG
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*2
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Transparency
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Accuracy

2000

20%

1996
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Global Reporting Initiative
NGO
Climate Neutral Network ,
WWF Climate Savers Program

Environmental Resources Trust

Canadian Voluntary Challenge Registry ,
Australian Greenhouse Challenge Program
California Climate Action Registry
US EPA Climate Leaders Initiative

cap and trade allowance trading programs
UK Emissions Trading Scheme

Chicago Climate Exchange
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directives
EU

European Integrated Pollution Prevention and Control Directive

EU European Pollutant Emission Register

Canadian National Pollutant Release Inventory

carbon taxes

baseline protection

Rio Tinto

1999

5%

-13




GHG
WWF Climate Savers Program
CO:
BP
GHG
Emission Register EU

Control Directive
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NGO

Appendix 1

Australian Greenhouse Challenge Program

GHG

EU European Pollutant

European Integrated Pollution Prevention and
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substance over

form

entity/facility
50

20 50

20
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100%
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IAS
US GAAP

100%

50% 60%
50% 60% 50%
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1,950tCO:2
1,630tCO:2

2,050 CO2
2,290 CO2

100 -
700 CO:
80 -
> 400 CO
20 2
50 -
o0 500 CO»
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600 CO:
10 -
> 800 CO
90 2
100 g 1,000 CO:
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100%

100%

CO2

700

W

60%

80%

100%
100%

CO2
CO2

400
600

50%

CO2

250

CO2

1,950

W

60%

100%
80%

CO2
CO2
CO2

CO2

700
320
360

250

CO:

1,630

60%

100%

100%

CO2

1,000

90%

100%

CO2

800

50%

CO2

250

CO2

2,050

100%
90%

CO2
CO2
CO2

1,000
720
250

40%

20%

CO2

CO2

240

80

CO:

2,290
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HFC CHa4

*1

NOx, NMVOC, CO
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100




20 50
Loreti et al., 2000

GM 23
EIA, 1997
Voluntary Challenge Program
Greenhouse Challenge Program 1605b US

Department of Energy’s Voluntary 1605b Reporting Program
1605b

US EPA

GHG



US Sulfur Dioxide Trading Program

UK Emissions Trading Scheme

IPPC: the Integrated Pollution and Prevention and Control

Directive 6 "1
2001 IPPC 2003
EPER EPER
EC DGE, 2000
GHG
Canadian Voluntary Challenge Registry(VCR) GHG
GHG
VCR GHG
GHG
VCR GHG
GHG
GHG
VCR GHG
VCR VCR
Champion Reporting status GHG
"I EPER
CO:2 100,000,000 100,000 10,000 100
PFC 100 SFs 50
M C E NOSE P




Swiss Re

Swiss Re Re
Swiss Re 5000 800
1996 1999
2000 Swiss Re
2000 Swiss Re

Norsk Hydro

1990 Norsk Hydro

CF SFe Norsk Hydro

Norsk Hydro
CF SF

Norsk Hydro 1996

80%
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2000
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1990

2012

1990

1990

GHG

2008

30
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15
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65t-CO,

80
C 20
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A 30

60

B 30

A 30

C 15
50

B 25

A 25

100 -
80
0

(021

40

20

B

75

25

90

30

15

60

25

10

50

90
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A 30
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30
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80
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9

uTC

uTC

13%

(UTC)

uTC

uTC




1996b)

(heating oil)

GHG

*1

2

3%

*1

CO2

GHG

GHG

(International Aluminium Institute)

(www.ghgprotocol.org)

IPCC

CO2

(IPCC,

CO2

WBCSD



CO2

GHG

HFC



GHG

CO2
(CO2)
HFC HFC
(
CO2 PFC
SFe
(CO2)
(N20)
(CO2)
(N20)
CO2
CO2
HCFC-22 HCFC-22 HFC-23
HFC-23
PFC




e-mail

BP



BP



CO2

BP

BP

(BP,2000)

(pro-forma)
e-mail

(pro-forma)

BP

BP

320

e-mail

BP







(Fair) (Good)*? (Low) (Low)
(High) (Moderate) (Moderate)
(Good) (High) (High) (High)

*1
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CFCs NOx

GHG

GHG

CFCs HFCs 6

Texaco



Texaco

Texaco
NOx CO VOCs H2S SOx
CO2 CHas N20
CO2
9 10% IC
CcoO

VOC

Texaco
Texaco
NOx CO VvVOC
NOx CO2
3 4%
50% CcO VOC

0.2% IC 1%
NOX

URS/KPMG Texaco

CO2 CHas N20




CO2

Verfaillie, H. and Bidwell, R., 2000; I1SO 1999; NRTEE, 1999;
GRI, 2000
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BP

BP

NGO



BP

Texaco

kwh



EU
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API1(2001), Compendium of Greenhouse Gas Emissions Methodologies for the Oil and Gas Industry, Final
Draft, American Petroleum Institute

BP(2000), Environmental Performance . Group Reporting Guideline, Version 2.2

DEFRA(2001), Guidelines for the Measurement and Reporting of Emissions in the UK Emissions Trading
Scheme, UK Department for Environment, Food and Rural Affairs, UK ETS(01)05

DEFRA(1999), Environmental Reporting: Guidelines for Company Reporting on Greenhouse Gas
Emissions, UK Department for Environment, Food and Rural Affairs, London

EC-DGE(2000), Guidance Document for EPER Implementation, European Commission
Directorate-General for Environment

EIA(1999), Wluntary Reporting of Greenhouse Gases, DOE/IEA-0608(95), U.S.Energy Information
Administration, Department of Energy

EIA(1997), Mitigating Greenhouse Gas Emissions: \Voluntary Reporting. U.S.Energy Information
Administration, Department of Energy, Washington DC

EPA(1999), Emission Inventory Improvement Program, \olume VI: Quality Assurance/Quality Control.
U.S.Environmental Protection Agency

GRI(2000), Global Reporting Initiative, Sustainability Reporting Guidelines on Economic, Environmental,
and Social Performance, Global Reporting Initiative

IEA(2000), International Energy Agency, Paris (personal communication with Karen Treanton

IPCC(2000), Good Practice Guidance and Uncertainty Management in National Greenhouse Gas
Inventories, Intergovernmental Panel on Climate Change

IPCC(1996a), Revised IPCC Guidelines for National GHG Inventories: Reference Manual,
Intergovernmental Panel on Climate Change

IPCC(1996b), Revised IPCC Guidelines for National GHG Inventories: Reference Manual,
Intergovernmental Panel on Climate Change

ISO(1999), [International Standard on Environmental Performance Evaluation, (1ISO 14031),
International Standard Organization, Geneva

Loreti, C., Wescott, W., and M. Isenberg(2000), An Overview of Greenhouse Gas Emissions Inventory
Issues, Pew Center on Global Climate Change, Washington DC

NRTEE(1999), Measuring Eco-efficiency in Business.: Feasibility of a Core set of Indicators, National
Roundtable on the Environment and Economy, Ottawa

Thomas, C., Tennant, T., and J.Rolls(2000), 7he GHS Indicator: UNEP Guidelines for calculating
Greenhouse Gas Emissions for Business and Non-commercial Organizations, United Nations

Environment Programme

Verfallie, H., and R.Bidwell(2000), Measuring Eco-efficiency: A guide to Reporting Company Performarice,
World Business Council for Sustainable Development, Geneva
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voluntary GHG initiatives

GHG
co2
ERT
EPA GHG
1605b
WWF co2 GHG




GHG

GHG

GHG

www.greenhouse.gov.au

90

www.climateregistry.org

www.vcrmvr.ca

www.ert.net,
Www.ecoregistry.org

10
90

cummis.cynthia@epa.gov

www.eia.doe.gov/oiaf/1605/
frntvrgg.html

90

GHG
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*viii

HFC
CHa
CO2 HFC

HFC

HFC

CHa4
CO2

HFC

*i

*ii SFe

*1ii (American Petroleum
Institute) (API, 2001)

*iv. WBCSD

*v

*Vi

*vii HFC PFC SFs

*viii HFC




(Accounting)

(Additionality)

|
(Annex 1 countries)

(Base year)

(Base year emissions)

(Baseline)

(Biofuels)

(Boundaries)

(Calculation tools) www.ghgprotocol.org

(Cap and trade system)

(Control)

CO2 (CO2z equivalent)

(Cross-sector calculation
tool)

(Direct GHG emissions)

(Direct monitoring) 8

(Emissions)

(Emissions credit)

(Emissions factor)

(Equity Share)

(Fugitive emissions) 7

(GHG accounting principles)

GHG
GHG (WRI)

(GHG Protocol Initiative (WBCSD)

and GHG Protocol)

(GWP)
(Global warming potential) CO2
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(Green power)

(Heating value)

(HHV)

www.ghgprotocol.org

(Indirect GHG emissions) 4
IPCC
(IPCC)
(Intergovernmental  Panel
on Climate Change)
(Inventory)
(Inventory quality)
(Kyoto Protocol)
2008 2012

1990

(Mobile combustion)

I
(Non-Annex 1 countries)

(Offset)

/
(Organic growth/decline)

(Outsourcing)

(Permit)

(Process emissions)

(Project reduction module)

(Ratio indicator)

(Renewable energy)

(Reporting)

(Reporting for control)

(Reporting for equity share)

(Scope)

(Scope 1 inventory)
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(Scope 2 inventory)

(Scope 3 Inventory)

(Sector specific calculation
tools)

(Sequestration)

(Significant threshold)

(Sink)

(Source)

(Stationary combustion)

(Structural change)

(Uncertainty)

(Value chain module)

www.ghgprotocol.org

URL

(Verification)

10
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ROAD TESTERS

Baxter International
BP

CODELCO

Dow Chemical Canada
Duncans Industries
DuPont Company
Ford Motor Company

Fortum Power and Heat
General Motors Corporation

Hindalco Industries
IBM Corporation
Maihar Cement
Nike

Norsk Hydro

CONTRIBUTORS

Dawn Fenton
Paul-Antoine Lacour
Ron Nielsen

Steve Pomper
Kenneth Martchek
David Jaber

Alain Bill

Walter C. Retzsch
Dale Louda

Tom Carter

Ted Gullison

John Molburg
Fiona Gadd

Scot Foster

Mike Isenberg
Chris Loreti

Bill Wescott
Thomas E. Werkem
David Harrison
Linda Powell
James Shevlin
Bronwyn Pollock
Jean-Bernard Carrasco
William Work
Ronald E. Meissen
Nick Hughes
JoAnna Bullock
David Cahn

Molly Tirpak
David Olsen

Alan D. Willis

Ellina Levina

Steve Winkelman
Paul Blacklock
Mark Fallon

Lisa Nelowet
Charlene R. Garland
Donna Boysen
Jennifer DuBose

Ontario Power Generation
Petro-Canada

PricewaterhouseCoopers road tested with companies in the European
non-ferrous metal sector

Public Service Electric and Gas

Shree Cement
Shell Canada
Suncor Energy

Tokyo Electric Power Company

\Volkswagen
World Business Council for Sustainable Development
World Resources Institute
500 PPM - road tested with several small and medium sized companies

in Germany
ABB Sue Hall
AFOCEL Michael Burnett
Alcan Elizabeth Arner
Alcan Fernando E. Toledo
ALCOA Bruce Steiner
Alliance to Save Energy Lynn Preston
Alstom Annick Carpentier

American Petroleum Institute
American Portland Cement Alliance
American Portland Cement Alliance
Anova

Argonne National Laboratory
Arthur Andersen

Arthur D. Little

Arthur D. Little

Arthur D. Little

Arthur D. Little

Atofina Chemicals

Australian Greenhouse Office
Australian Greenhouse Office
Australian Greenhouse Office
Australian Greenhouse Office
Australian Greenhouse Office
BASF Corporation

Baxter International

BP

Business for Social Responsibility
California Portland Cement
California Climate Action Registry
California Climate Action Registry
Canadian Institute of Chartered
Accountants

Center for Clean Air Policy

Center for Clean Air Policy

Calor Gas Limited

CH2M Hill

CH2M Hill

Clean Air-Cool Planet

Clean Energy Group

Climate Neutral Network

Sonal Pandya
Michael Totten
Dominick J. Mormile
Satish Malik
Fred Zobrist

lan Lewis
Raymond P. Cote
Markus Lehni

Mr. Tost

Einar Telnes
Philip Comer
Scott Noesen
Paul Cicio
Francesco Balocco
Frank Farfone
Stephen Rose

R. Swarup

John B. Carberry
David Childs

Tom Jacob

Ed Mongan

Ron Reimer

Fred Whiting
Mack McFarland
Brian Glazebrook
Alan Tate

Justin Guest
Pedro Moura Costa
Kyle Davis
Marcus Schneider
Patrick Nollet
James L. Wolf
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Climate Neutral Network
Climate Trust
CO2e.com/Cantor Fitzgerald
CODELCO

Collier Shannon Scott
Collins & Aikman
Confederation of European Paper
Industries

Conservation International
Conservation International
Consolidated Edison Company
CTI Project

CTI Project

Cumming Cockburn Limited
Dalhousie University
Deloitte & Touche Experta
Deloitte & Touche

Det Norske Veritas

Det Norske Veritas

Dow Chemical Company
Dow Chemical Company
Dow Chemical Company
Dow Chemical Company
Dow Chemical Company
Duncans Industries

DuPont Company

DuPont Company

DuPont Company

DuPont Company

DuPont Company

DuPont Company

DuPont Company
Ecobalance

Ecos Corporation
EcoSecurities

EcoSecurities

Edison Mission Energy
Energy Foundation
Entreprises pour I'Environnement
Envinta



Kenneth Olsen
Adrian Steenkamer
Millie Chu

Sarah Wade

Satish Kumar
John Cowan

Alice LeBlanc
Edward W. Repa

William B. Weil

Barney Brannen
Ben Feldman

Al Daily

Anita M. Celdran

William E. Kirksey

Juerg Fuessler
Alan B. Reed
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Stefan Larsson
Lutz Blank

Alke Schmidt

Chris Evers

Urs Brodmann
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Anu Karessuo

Tod Delaney
James D. Heeren
James T. Wintergreen
Kevin Brady
Duncan Noble
Steven Young

Rob Frederick
Chad Mclntosh
Larry Merritt
John Sullivan
Dan Blomster
Arto Heikkinen
Jussi Nykanen
Steven Hellem
Judith M. Mullins
Terry Pritchett
Richard Schneider
Robert Stephens
Kristin Zimmerman
Mark Starik
Michael Rumberg
Jeffrey C. Frost
Mr. Imai

Joseph Romm

Arthur H Rosenfeld

Richard Tipper
Matthew DelL.uca

Environment Canada

Environment Canada
Environmental Defense Fund
Environmental Defense Fund
Environmental Energy Technologies
Environmental Interface
Environmental Financial Products
Environmental Research and
Education Foundation
Environmental Resources
Management

Environmental Resources Trust
Environmental Resources Trust
Environmental Synergy
Environmental Technology Evaluation
Center

Environmental Technology Evaluation
Center

Ernst Basler & Partners

EPOTEC

EPOTEC

ESAB

European Bank for Reconstruction
and Development

European Bank for Reconstruction
and Development

European Commission

Factor Consulting and Management
Federal Highway Administration
Finnish Forest Industries Federation
First Environment

First Environment

First Environment

Five Winds International

Five Winds International

Five Winds International

Ford Motor Company

Ford Motor Company

Ford Motor Company

Ford Motor Company

Fortum Power and Heat

Fortum Power and Heat

Fortum Power and Heat

GEMI

General Motors Corporation
General Motors Corporation
General Motors Corporation
General Motors Corporation
General Motors Corporation

George Washington University
Gerling Group of Insurances

GHG Spaces

Global Environment and Energy
Group

Global Environment and Technology
Foundation

Global Environment and Technology
Foundation

Greenergy ECCM

Green Mountain Energy

Ralph Taylor
Glenna Ford
Nickolai Denisov
Mo Loya

Ravi Kuchibhotla
Edan Dionne
Thomas A. Cortina
Paul E. Bailey
Richard Lee
Marcia M. Gowen
Alyssa Tippens
Willy Bjerke
Jerry Marks
Andrei Marcu

George Thomas
Akira Tanabe

Carl Gagliardi
Danny L. Adams
Thomas C. Jorling
Julie C. Brautigam
Mark E. Bateman

Michael Nesbit
Chris Hunter
Lisa Gibson

Chi Mun Woo
Jed Jones

lain Alexander
David W. Carroll
Ed Vine

Michael E. Canes
Michael J. Bradley
Brian Jones

Maria Wellisch
Margriet Kuijper
Sukumar Devotta
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