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Executive Summary

EXECUTIVE SUMMARY

The Louis Berger Group, Inc. (LBG) ts implementing the Greenhouse Gas Pollution
Prevention Project - Climate Change Supplement (GEP-CCS) for USAID-India. GEP-
CCS is a four-year effort, begun in Apnl 2000, 1o help create awareness of climate
change issues among industry, govermnment, financial institutions, project developers and
research nstitutions. Contract line item (CLIN) 2 calls for “Institutional Strengthening of
the financial Sector”. Within that CLIN, task 2C requires trainmng for “.. _banking
professionals with certificates given.” Pursuant to this requirement, LBG led the
development of and conducted an extensive S-day training course to (argeted Indian
Financial Institutions (IFls) between Apnii 16-20", 2001, at the Dominion in Bangalore,
India. A follow-up training was then scheduled for the following year, Apnl 23-24,
2002, at the Taj Mumbai Hotel, Mumbat, India. This second training completed the
CLIN 2 training requirements. This report relays some of the key findings and

observations from this second training.

While relying on some of the same training materials as in the previous year, the second
training program was more streamlined and built towards a case study exercise performed
by the trainee class. One of the recommendations from the earlier training was that the 5-
day training session was overly long, and that the training should be compacted.
Pursuant to that request, and under approval by USAID, this training was limited to two

days.
The training was structured into six primary sessions:

Current Trends in Climate Change Negotiations

Traditional and Conventional Finance for Clean Energy Technologies
Emissions Markeis and Trading

Clean Energy Project Development from Macro View

Ciean Energy Project Development — Specific Structuring Elements
Ciean Energy Perspective from a Financiai Advisory Institution

YVVYVVvVvYy

Thirty-one aitendees, representing 20 different institutions participaied in the training.
Evaluations were received from just under half of these participants, with the ratings
provided as good to excellent.

CLIN 2: Institutional Strengthening of Financial Sector
Task 2E: Final Training for Financial Institutions
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GEP-CCS Project Background

GEP-CCS PROJECT BACKGROUND

The Greenhouse Gas Pollution Prevention Project {GEP) was launched by USAID-India
in 1995 to reduce the volume of emissions of greenhouse gases by increasing efficiency
in coal fired power plants (efficient coal conversion or ECC) and encouraging use of
biomass fueis in power generation (altemative bagasse co-generation or ABC).

A Project Agreement Amendment to GEP was signed between the Government of India
and USAID/India on September 8, 1999 to launch the Chmate Change Supplement
(CCS). The GEP-CCS expands the ongoing ECC and ABC activities by adding two new
components “Fostening Chimate Change Initsatives for Sustainable Devciopment™ and
“Linking Urban Development and Chimate Change”. The new set of activities will
encourage technical cooperation between U.S. and Indian institutions. It wall also buald
local institutional capacity to design and implement projects that reduce GHG emissions.

The Louis Berger Group is implementing these new components and aims to increase
awareness about of Global Climate Change {(GCC) issues amongst major Indian
stakeholders such as industry, government decision makers, the research community and

the financial sector.

A major activity within the “Fostering Climate Change Initatives for Sustainable
Development™ component calls for “Institutional Strengthening of Financial Sector.”
Under this activity, LBG proposed to establish a dialogue with the Indian financial
community to (a) understand the cumrent knowledge of the GCC impact on financial
aspects of projects (b) disseminate information on international technology trends in
GCC (c) identify gaps that hinder GHG mitigation project development; and, (d) conduct
training on GHG mitigation financing and project development.

Over the course of the GEP-CCS project, LBG will conduct at least two capatity building
training courses to a targeted audience of Indian Financial representatives.

CLIN 2: Institutional Strengthening of Financial Sector
Task 2E: Final Training for Financial Institutions
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Needs Assessment for the Training Task - November 2000

NEEDS ASSESSMENT FOR TRAINING TASK — NOVEMBER, 2000

One of the preliminary tasks within CLIN 2 was to assess the existing in-country lending
practices relating to GHG mitigation projects, and to gauge the knowledge among [Fls
about the topic of certified emissions reduction trading. Therefore, a Training Needs
Assessment (TNA) of IFIs was conducted by LBG from November 6-11, 2000, with
support of financial experis from NATSOURCE LLC, New York City. and Global
Financial Solutions, Germantown, Maryland. A final TNA report. with training
recommendations and drafl training cumculum was submitted to USAID-India on

November 29, 2000.
LBG’s approach to the TNA focused on identifying major gaps in IFl awareness of

existing debtequity sources of finance for GHG mitigation projects, as well as the
opportunities from the newly emerging area of certified emissions reduction trading.

Three broad findings emerged through the meetings:

GHG emission mitigation is not presently
addressed within banking lending criteria, and
basic environmental risk is assessed on a

preliminary level

The majonity of IFls indicated that their sole environmental criterion is whether the loan
applicant 1s considered compliant by the relevant Government of India regulatory
authority.  As one interviewee described i, their environmental review procedures are
“binary” at best, with firms receiving a 0" or “1” with respect to environmental
compliance. Although environmental audits are performed, this information is not taken
into account during the lending decisions.

Though IFIs expressed some cautious skepticism
about the coacept of GHG emissions trading, they
were keenly interested in the concept and wanted to
learn more about the process.

The majority of the IFls were aware of the polential of trading certified GHG emissions
reductions, but they had detailed questions about the process and likelihood of the
market. There was special interest in the role of key actors in a transaction, such as
auditors, engineenng firms and brokers. A couple of institutions identified “east'west™
concerns, in that developed countries would be allowed to continue emitting GHG, while
the developing countries would be reducing their emissions.

CLIN 2: Institutional Strengthening of Financial Sector
Task 2E: Final Training for Financial Institutions
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Needs Assessment for the Training Task — November 2000

The IFls were very receptive to GHG training and had
specific recommendations op the structure of the
training and the most suitable timeframe for conducting

training.

The TFls were almost unanimous in recommending that the IF1 training be provided on at
least two levels. First, a basic overview presented to CEQ level representatives, followed
by a separate 3-4 day intensive traiming provided to the project appraisal staff
Additionally, the timeframe most often recommended was April-May, 2001, to coincide

with the end of the fourth financial quarter.

CLIN 2: Institutional Strengthening of Financial Sector
Task 2E: Final Training for Financial Institutions
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First Training Program — Bangalore. India Apnl 2001

FIRST TRAINING PROGRAM — BANGALORE, INDIA APRIL, 2001

The first training tnstallment, an intensive 5-day training course, was conducted by the
Louis Berger Group, Inc. on April 16-20™, 2001 at the Dominion in Bangalore, India

Over 18 IFS were represented at the training.

The training was structured into three modules that covered (1) intemational sources of
debvequity for clean energy projects, (2) how certified emissions reductions are
brokered, and; (3) project baseline assessments, monitoring and venfication, nsk
mitigation and other financial considerations within clean energy project development.

LBG retained the services of three leading consulting firms in this field: Econergy
International Corporation (Project Structuring); Natsource, LLC (Emissions Markets and
Trading); and Global Financial Solutions (Traditional and Conventional Finance).

The following issues/recommendations were highlighted in the previous FI training
conducted by LBG in Bangalore, April, 2001. We identify in this list the specific actions
that were taken to address these issues for this year’s training course:

Issue 1: Reducing the Length of Training
Action: The training was compressed to two days.
Issue 2: Editing Back the Traditional Lending Module (1)

Action: The Traditional and Conventional Finance session was compressed inio a single
I-hour session.

Issue 3 Re-ordering the Sequence of Modules

Action: The training sessions were re-ordered, with the Clean Energy Project Structuning
session coming at the end so as to provide a logical synthesis of the earlier sessions.

Issue 4: Unnecessary Overlap Between Modules IT {CEP Project Development] and I1I
[Emissions Markets and Trading]

Action: The training was re-designed and overlaps between the Emissions Trading and
Clean Energy Project Development were eliminated in large part.

Issue 5: No Project Developer Case Studies Involving Successful Sales of GHG

reductions.

Action: In the business plan case study exercise, the trainees were provided with
background on 10 projects prepared through the GEP-CCS project. Two of those cases
have been approved by Government of India and submitted to an intemational carbon

tender.

CLIN 2: Institutional Strengthening of Financial Sector
Task 2E: Final Training for Financial Institutions
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First Training Program - Bangalore, India April 200!

Issue 6: More Preparation on the Interactive Exercises

Action: During planning of the business plan exercise, three hours was allotted for the
trainees. This, however, proved insufficieat, and this must be taken into account for any

future training activities.
Issue 7: More Central Location for Training

Action: The training was moved to Mumbai and held at the well-known Taj) Mumbai.
Issue 8: Inclusion of More Background Material on Greenhouse Gas Muigarion

Action: In the short time-frame of this training, there was insufficient opportunity to give
the altendees an extensive overview of key GHG mitigation concepts. However, reading
material was provided to the participants to enable additional study.

Issue 9: More Indian Case Studies Included in Modules

Action: The business plan exercise review was re-designed to look at 10 actual projects
that had been submitted through the GEP-CCS project development process. These were
“real cases,” several of which have achieved financial closure.

Issue 10: Computer Lab Infrastructure Was Inadequate

Action: Five computers were provided to the attendees in order to complete their
business plan exercise assignment.

Issue 11: Both Mid-week Field Tnip and Social Event Were Well Recetved

Action:  As this was only a two-day session, field thp was not possible. However,
attendees had ample opportunity to interact during the lunch, coffee and tea breaks that
provided them with opportunity to network with their financial institution collcagues, as

well as the LBG training team.

CLIN 2: Institutional Strengthening of Financial Sector
Task 2E: Final Training for Financial Institutions
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Organizational Preparations for this Training

ORGANIZATIONAL PREPARATIONS FOR THIS TRAINING

As noted in the previous section, recommendations received in the Apnl 2001 training
indicated that the trainees considered the 5-day program too long. Therefore, LBG
condensed the training into a two-day format — providing more of a general overview of

the key concepts.

Also, training location was another key issue for the past trainces. Therefore, Mumbai
was selected as the location, and the training facilities of the Taj Mumbai were retained.

The LBG India office contacted over 80 different [Fls covering commercial banks,
development banks, venture capital funds, insurance companies, raining institutions and
industry associations involved in project identification and funding. Considening the
nature of this GEP-CCS activity being Train-the-Trainers, contacts were made essentially
with the staff training colleges and HRD divisions of banks and financial institutions.
LBG received 31 firm confirmations from participants. Besides these, there were several
last minute confirmations and vltimately, 36 banking officials participated in the
Symposium. The list of participants and confirmations efc is enclosed in Appeadix 1.

Besides the main training sessions and presentations, GEP-CCS bad also envisaged
inviting the representatives of Government of India 1o provide their perspective and plan.
Aithough they expressed interest in interacting with bankers, as the Parliament Session
was in progress, it was not possible for MOEF to depute one of their officials for the

Symposium.
TRAINING TEAM

The Louis Berger Group, Inc. tapped in-house resources 10 conduct the majonty of this
training: )

Session I: Current Trends in Climate Change Negotiation
Presenter: Mr. Ron Sissem, GEP-CCS, Chief of Party, LBG

Mr. Sissem has 17 years of interdisciplinary technical and management expertence in
environmental planning and management both in intermational and domestic contexts. He
cwvently is the Chief-of-Party of the Greenhouse Gas Pollution Prevention Project -
Climate Change Supplement (GEP-CCS) being implemented by the Louis Berger Group,
Inc. under USAID/India. His mosl recent management experiences have been with
USAID and IFC/World Bank in the areas of climate change and small and medium sized
enterprise (SMFE) business development programs. His prior work with UNDP focused on
fusing natural resource management with economic development needs to facilitate
biodiversity conservation. His intemational experience includes work in the following
countries: Japan, Mongolia, Malaysia, Bosnia and Herzegovina and India. Mr. Sissem
has a graduate degree in Environmental Planning from the University of North Carolina
at Chapel Hill. His undergraduate degree was in Environmental Science and in Physical

Geography from the University of Califomnia at Santa Barbara.

CLIN 2: Institutional Strengthening of Financtal Sector
Task 2E: Final Training for Financial Institutions
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Organizational Preparations for this Training

Session II. Traditional and Conventional Finance for Clean Energy Technologies
Presenter: Mr. Rodngo Carvajal, Senior Program Advisor, LBG

Mr. Carvajal is an intemational economist with over sixteen years of expenence in
international trade, finance, and private sector development, with particular emphasis on
designing and implementing technical assistance programs aimed at strengthening the
international competitive positions of both private and public sector enterpnses. Mr.
Carvajal has been associated with the Louis Berger Group, Inc. for over ten years.
Currently he serves as the Trade and Investment Advisor for the company under is
contract with the US-Asia Environmental Partnership (US-AEP). In this capacity, he
provides technical assistance in the areas of trade and investment promotion i relation to
this environmental initiative that covers 1| countnes throughout Asia. Pnor to joining the
Berger Group, Mr. Carvajal held senior level positions with the Foreign Commercial
Service of the U.S. Department of Commerce, and with the Foreign Trade Senvices
Division of Inchcape, PLC. He holds a Bachelor’s Degree in Intemational Affairs and
Economics from the American University, and a Master’s Degree from The University of

Pennsylvania.

Module IH: Emissions Markets & Trading
Presenter: Mr. Ted Yoder, Manager Trade Finance Unit, LBG

Ted Yoder is Manager of Louis Berger Group's new Trade Finance Unit. In that capacity
he works with US financial institutions to finance overseas buyers of US clean energy
and environmental equipment. Within the past year, the TFU has built a portfolic of over
USS$6 million covering projects in S. Korea and Philippines. Before joining LBG, Mr.
Yoder managed a US Government trade matching service. Prior to this, he worked for
the Commercial Environmental Group of Booz, Allen and Hamilton, Inc. Mr. Yoder
holds a Masters Degree in International Commerce and Policy from George Mason
University, Virginta. Through his coursework he also received a joint centificate from
George Mason & St. Peters College/Oxford University for completing international
coursework on "Trade in the Digital Age”. Mr. Yoder has an undergraduate degree in
Biology from Goshen College, Indiana.

Session [V: Clean Energy Project Development from a Macro View
Presenter: Mr. Vinay Deodhar, Project Finance Specialist for GEP-CCS, LBG

Mr. Deodhar has over 19 years of experience in project development and financial
structuring and has managed project implementation in the Chemical industry. Mr.
Deodhar worked in the premier financial institution, ICICI Ltd., for over 12 years on
energy and environment projects. Mr. Deodhar looks after Project Development and
Finance activities in the LBG New Delh), India office. He holds a graduate degree in
Chemical Engineering from the Indian Institute of Technology, Mumbai and a Master’s
in Operations and Finance Management from Mumbai University.

CLIN 2: Institutional Strengthening of Financial Sector
Task 2E: Final Training for Financial Institutions
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Organizational Preparations for this Training

Session V: Clean Energy Project Development — Specific Structuring Elements
Presenter: Mr. Vinay Deodhar

Session VI: Clean Energy Perspective from a Financial Advisory Institution
Presenter: Mr. Balawant Joshi, Head Reguiatory & Transition Praciice. ICRA Advisory

Services

Mr. Joshi is a Mechanical Engineer with extensive experience with electnical utilities
such as Tata Power. In his position as Head Regulatory & Transition Practice, Mr. Joshi
is responsible for advising vanous Indian state government and electric power regulators
in defining policies especially for encouraging efficient distaibution of power. ICRA 15 a
long-term participant in GEP-CCS programs.

CLIN 2: Institutional Strengthening of Financial Sector
Task 2E: Final Training for Financial Institutions
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PROCEEDINGS AT THE TRAINING PROGRAM

The main objective of the symposium was to provide financial sector officials a
perspective on: recent trends and developments in climate change regime; methodologies
for assessing GHG reduction potential of clean energy technologies; structuring of clean
energy projects to position them for possible {inancing through market based instruments;
risk analysis and possible mitigation mechanisms; and clean energy technofogies and
their GHG reduction potential. Other objectives were to enhance the techmcal capacity of
the officials to be abie 1o advise industrial clients in ways to improve the technical-
economic feasibility of projects, thercby reducing investment nisk.

The two-day program was structured to be interactive and participative, including
relevant Indian and international case studies, the sharing of pertinent experiences by
participants, and group assignments in the development of business plans and project

structuring.

Who attended

20 different institutions were represented at the training, an increase of 2 from the
previous years training:

Banks/Fls

Small Industrics Development Bank of India

United Western Bank, Lsd.

Bank of Baroda

Power Finance Corporation

IREDA

The Saraswat Cooperative Bank

Infrastructure Development Finance Corporation

U1 Bank

Infrastructure Development Corporation (Kamataka) Lid.
State Bank Institute of Rural Development

Housing &Urban Development Corporatior Lid. {HUDCO)
ICICI

SICOM Limited

State Bank Swaff College

LIEC IR B A N N I R

Business Associations

Loss Prevention Association of bxha, Ld

-»

*  Indo-American Chamber of Commerce

s  FICCl

e Indian Banks Association T
Other Orpanizations

*  Nexam

*  US-Asia Environmental Parmership

CLIN 2: Institutional Strengthening of Financial Sector
Task 2E: Final Training for Financial Institutions
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Business Plan Group Case Srudies

BUSINESS PLAN GROUP CASE STUDIES

In the first training, the attendees participated in an exercise where they created “mock”™
clean energy project business plans. While this was well-received by the attendees, it
could have been enhanced with additional discussion about actual project data
Therefore, for this training, LBG created an exercise where trainees reviewed the ten
Detaiied Project Report (DPR) worksheets that were presented to USAID under CLIN 3.

In the exercise, the trainees were divided into five groups, and each group was provided 2
DPR worksheets that had been sanitized of specific company names and contact
information. The assignment was 1o review the worksheets and prepare a bnef oral
presentation for the rest of the trainees. Additionally, each group was asked to “score™
the proposed project on the basis of ten specific cntena:

Key Personne] Business Experience
Coherency of Business Plan

Proven Nature of Technology

Credit Status of State Electricity Board
Project Developer “*Clean Energy” Experience
Status of Power Purchase Agreement
Dependability of Fuel Supply

[RR/NPY and Cost Competitiveness

Potential Revenuve from Carbon Offsets
Project Risk Factors

YVYV¥VVYVVVYYY

Results

The trainees were diligent participants in this exercise, and presented a broad spectrum of
perspectives on the projects. The following chart shows the “scoring™ determined by the
attendees for the 10 GEP-CCS DPRs.

CLIN 2: Institutional Strengthening of Financial Sector
Task 2E: Final Training for Financial Institutions
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Business Plan Group Case Studies

Total Possible Score = 70 N.C.= Not completed by training time'

[ Project Name Technology Tons CO2e Avoided | Scoring
fannum
Polyene Films Solar PV 20,000 N.C.
Coastal Agro 4 MW Co-gen 23,000 52
Globe Cogen 45 MW Co-gen 50,000 50
Kakatiya 6 MW Poultry Litter | 35,000 N.C
Venkatesh 110 MW waste heat | 440,000 40
| based Cogen
Ambuthirtha ' 2x10 MW Hydro 75,000 N.C.
Bhoruka 2x2.5 MW Hydro 13,000 50
RR Bioenergies 12 MW Biomass 97,000 iN.C.
' 1GCC
Lucknow 5 MW MSW 192,000 49
- Biomethanation
Market Dynamics Rural PV-Biomass 16,000 31

bnquetting

! Ironically, on the Day 2, many of the participants underwent hardships in reaching the venue o account
of a flash strike by the taxicabs which were protesting against 2 Mwnbai High Court ruling mandating the
conversion of diesel taxies into CNG mode. Therefore, the start of second day traming was delayed by

almost one hour.

CLIN 2: Institutional Strengthening of Financial Sector
Task 2E: Fina! Traiming for Financial Institutions
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Outcomes of The Training Program

OUTCOMES OF THE TRAINING PROGRAM

Overall Observations of the Participants:

Approximately half of the trainees (15) submitted evaluations. 43% rated their overal
program impression as Excellent, with 57% rating Good. The CEP Project Development:
Macro View session received the highest ratings with 57% indicating Excellent. The
next highest rating was CEP Project Development: Structuring Elements, which had a

47% Excellent rating.

The business plan case
study exercise was
well received.

The re-designed business plan exercise was well
received, with over half of those submitting evaluations

indicating an excelient rating.

Specific Commenis on Areas of Improvement

A significant number of the participants submuitti

Five of the respondents evaloations indicated that pu:mug:ing mn::ﬁ
rec‘olglmended extending the compressed and could have been extended for an
training by a day to 3 days. additional day. One comment stated, ~...due fo
paucity of time not much interaction could take
place.” Another stated that the training could be extended an additional day “...for

discussing some more projects.”

The session on Traditional and Conventional Finance received mixed evaluations, likely
because these Fls are quite conversant in traditional financing tools such as export credit
agency insurance and guarantees, mulii-lateral development bank loans and leasing.

CONCLUSIONS

The Louis Berger Group responded to nearly all of the key recommendations from the
previous training. Logistically, the training was shortened to accommodate busy
financial insbitution schedules and held in Mumbai, a central location for the Indian
banking community. Programmatically, the sessions were compressed and re-ordered to
present a more logical sequence for the trainees, building upon traditional finance
theories, then covering the existing carbon finance opportunities and, finally,
synthesizing these together through two sessions on Clean Energy Project Development.
Finally, the case study exercise was improved by using “actual” Indian business plans,
several of which had successfully received financial closure, or had been submitted to an
international carbon tender opportunity.

Once again evaluations seemed to question the relevance of trainming modules on
“traditional” international sources of debt and equity in clean energy project
development. From comments received during the sessions, it can be conjectured that

this is likely due to two factors:

CLIN 2: Institutional Strengthening of Financiat Sector
Task 2E: Final Training for Financial Instinntions
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Appendices

First, most intemational debt and equity mechanisms such as export credit agency and
leasing, are concepts that are not foreign in any way to the India context. India, for
example has its own export credit agency, so in-depth exposure to US Ex-Im Bank
programs is probably not necessary. US Ex-Im does have a unique environmental and
renewable energy initiative that should be covered in some bnef manner. However,
going into excessive detail on insurance and guarantee programs and case studies is

probably not merited.

Second, international “clean energy” equity programs such as the Renewable Energy and
Energy Efficiency Fund (REEF) and concessional loan programs such as the Global
Environment Facility (GEF) are probably not realistic tools for the India context. REEF
is only working on its first equity position, even after being in operation now for over two
years. GEF is not a project-by-project financing tool, primarily it seeks 10 provide
incremental funding for larger impact regional activifies.

In spite of the absence of a robust near-term carbon market, the attendees indicated a
strong interest in the project structuring sessions. There appeared to be an acceptance
that some type of external financing elements will eventually be hamessed, be they

- carbon market based mechanisms or specialized debt and equity structures.

CLIN 2: Institutional Strengthening of Financial Sector

Task 2E: Final Training for Financial Institutions
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Appendix I: List of Participants

CLIN 2: Institutional Strengthening of Financial Sector
Task 2E: Final Training for Financial Institutions
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Appendix |

List of Participants at Training Symposism on Current state of Clean Energy Finance

Sr. No. Name of Participant Designation

10. G. Mahabal Manager
(Tech)

2S. S. Khanolkar Manager
(Tech)

3V. K. Sharma DGM,

4 Shiv Kumar gupta AGM

57. Ashck Nar Facuity
Member
6 G. Suneel Babu Manager
(Tech)
7 Kishore D. Jathar Sr. Manager,
Credit
8P. K. Singh Sr. Manager,
Environment
9Ms. Anahit Engineer Dy. Manager
Credit
105. K. Dey Asst. Manager
(T9)
11 M. Rajkumar Tech. Officer
(Solar}
12 Dilip Patel General
Manager
13 Srinivas Rao Manager
14 Sharad Bhise Manager
15K Vijay Kumar Asst. Appraisal
Officier, Urban
Infra. Finance
16 A_ K. Srivastava Asst. Chief
(Projects)

17 Vivek S. Mandalkar  Sr. Manager,

18 Abhjit Das Manager Risk
Management
Services

19P. K. Mukherjee Dy.
ManagerRisk
Mgt. Services

20L. Baskaran Jr. Manager

21 Ms. Jayasree Menon Economist,

22 Girish Mahajan Chief Manager,

Bank Address

Bank of Baroda Risk Management Div, Central
Ofiice, Baltard Eslale Mumbas 400 001

Bank of Baroda Risk Management Div, Central
Office. Ballard Estate Mumbai 400 002

Siate Bank of india, Stafe Bank Staff College, Sect.
17 Gurgaon

State Bank of India, State Bank Inst. Of Rural Dev.
PB No.2 Lingampally. Hyderabad 500 019

State Bank of India, State Bank inst. Of Rurai Dev.
PB No.2 Lingampally, Hyderabad 500 020

IDBI, 1DBI Tower, WTC Complex, Cuffe Parade
mumbai 400 005

The Saraswat CoOp Bank Lid Saillors Building. D N.
Road, Opp Hulatma Chowk Fort Mumbai 400 001
Power Finance Corporation Lid. Chandralok, 36
Janpath New Delhi 110 001

UTI Bank, Central Office, 131 Maker Towers F Culffe
Parade Colaba Mumbai 400 005

IREDA Core 4A, East Court, 1st floor, ndia Habitat
Center, Lodhi Road, New Dehhi 110 003

IREDA Core 4A, East Court, 15t floor, ndia Habitat
Center, Lodhi Road, New Dethi 110 004

SICOM Lid. Nirmal, Nariman Point Mumbas 400 021

SICOM Ltd. Nirmal, Nariman Poinl Mumnbas 400 022

SIDBI, Suryakiran Buiding, 1st Floor C-8 Mumbai-
Pune Road, Chinchwad Pune 411 019

HUDCO, HUDCO Bhawan, 1st F1. india Habatat
Center, Lodhi road New Delhi 110003

HUDCO, Western Zonal Office, Block - 12nd Floor,
MMRDA Bldg Bandra Kusia Complex Mumbai 400
051

Agri Finance Cell, The United Weslen Bank Lid.,
172/4Ravivar Peth, Shivaji Cirde, Satara
415 001

Loss Prevention Asso.of india Lvd. , Warden House,
4th Floor, Sw P. M. Road, Mumbas 400 001

Loss Prevention Asso.of indka Ltd. Warden House,
4th Floor, Sir P. M. Road, Mumbai 400 002

L 055 Prevention Asso.of india Ltd Warden House,
4th Floor, Sir P. M. Road, Mumbai 400 003

indian Banks Association Center 1, 6th F1, World
Trade Center Cuffe Parade Mumbai 400 005
ICIC Bank, ICICI Towers, Bandra-Kurta Complex,
Mumbai 400 051

CLIN 2: Institutional Strengthening of Financial Sector
Task 2E: Final Training for Financial Institutions
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23 Gaurav Sngh Asst. Manager
(TS}

24 Ramanand Pulavarty Manager

25 Joachim colaco Project Officer

26 Zarasp Irani Manager

27 Suyez Pinto Manager

28 Kirtan Sahoo Manager

28 Sanjay Agrawal Manager
{operations)

30 Srishti Sinha Information
Manager

31Prashant Laxmeshwar Mklg. Manager

32 Suni Kulkami Financial
Consuttant

33 Sanjiv Tamhane Sr. Consultant
34 Suneel Parasnis Director
35Ms._ Nutan Zarapkar Dy. Direclor

36 Kamal Vora Dy. Secy
General

ICICI Bank, ICIC! Towers, Bandra-Kurta Complex,
Mumbai 400 051

ICICI Bank, 1CICI Towers, Bandra-Kurta Complex,
Mumbai 400 051

ICICI Bank, ICICI Towers, Bandra-Kura Complex,
Mumbai 400 051

1CIC! Bank, ICICI Towers, Bandra-Kuria Complex,
Mumbai 400 051

IDFC Ramon House, HT Parekh Marg, Backbay
Reclamation Mumbai 400 020

Environmental management, IDFC, ITC Cenler, 3rd
Floor 760 Anna Salai Chennai 600 002
Infrastructure Dev Corpn(amataka) Lid., 118 (O
72/4) Cunningham Road, Bangalore 560 052
FICCI, Western Region EIC 2 Arcadia, Ground Floor
195 Nariman Peinl mumbai 400 021

FICCI, Westermn Region EIC 2 Arcadia, Ground Floor
195 Naripan Point mumbai 400 021

Nexant 408, Dalamal Tower Narman Point Mumbai
400 021

Nexant 408, Dalamal Tower Nariman Point Mumbai
400 021

USAEP, American Center 4 Hew Marine Lines
Mumbai 400 020

USAEP, American Center 4 New Marine Lines
Mumbai 400 020

Indo American Chamber of Commerce, 1-C
vulcaninsurance Bidg.. Veer Nariman Road
Churchgate, Mumbai 400 020

CLIN 2: Institutional Strengthening of Financial Sector
Task 2E: Final Training for Financial Institutions
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Appendix Il: Business Plan Exercise
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GHG EMISSION REDUCTION PROJECTS: ROLE OF INDIAN FINANCIAL SECTOR
A Training Symposium on the Current State of Clean Energy Project Finance

Organized by:
The Louis Berger Group, Inc/ Greenhouse Pollution Prevention Project, USAID Tndia

April 23 — 24, 2002
Taj Mahal Hotel, Mumbai

Business Plan Exercise

Activity: Attendees will examine real clean energy business plans and assess them
against general ciean energy firancing concepis presented in the course.

Process: On the first day of the training, atiendees will be divided into groups and
assigned several actual GEP-CCS business plans for review. On the second day of the
training, each group should be prepared to make a presentation to the larger class on the
merits and/or downsides of their particular business plans. This presentation can be
presented orally from wrnitien notes, or groups may prepare short power-point overviews
should they desire, but each presentation and discussion should not exceed ten minutes.
The goal is to get a quick grasp of the key aspects of each business plan. At a minimum,
groups will be required to complete the attached business plan “scoring sheet™ for each of
their business plans.

Outputs: (1) 10 minute presentation for each business plan
(1) Completed “scoring sheet™ for each business plan

Goal: To discuss “actual” clean energy businesses plans, and gather different
perspectives from various segments of the Indian financial sector including debt, equity,
concessional lenders and nisk imnstitutions. At the end of all of the presentations, the
“scored” business plans will be ranked, and attendees will be updated on the status of
each of the business plans. Financial closure has been completed for several of the ten
business plans used in this exercise — and the rankings will be compared against these
actual results.

B e T

CLIN 2: Institutional Strengthening of Financial Sector
Task 2E: Final Training for Financial Institutions
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GHG Emission REpUcTion PROJECTS: ROLE OF INDIAN FisanCiaL SecTon
A Training Symposium on the Current State of Clean Energy Prosect Finance

Business Plans to be Reviewed

Project A: 200 Solar PV Water Pumps in A_P.

Project B: 4 MW Rice Husk Cogeneration in AP,

Project C: 45 MW Bagasse Based Cogeneration in Kamataka

Project D: 6 MW Poultry Litter Power Project in A.P.

Project E: 110 MW Coke Oven Cogeneration Power Plant in Tamil Nadu
Project F: 2 x 10 MW Mini-Hydel in Kamnataka

Project G: 2 X 2.5 MW Run of River Mini-Hydel in Kagnataka

Project H: 12 MW IGCC from Crop Biomass in A.P.

Project I: Biogas S MW from MSW Biomethanation in Tamil Nadu

Project J: Rural PV Lighting & Agro Waste Briquetting in West Bengal

-

CLIN 2: Institutional Strengthening of Financial Sector
Task 2E: Final Training for Financial Institutions
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Project:
Location:
Type of Technology and Fuel Source;
Installed Capacity (MW):
Estimated Cost (Rs):
SCORING TABLE (70 Points Possible)
Ranking Factor Scoring Range Weighting Score
1. Key Personnel 1-5 x2
Business Experience (limited to extensive)
| (Mgmt. Plan)
2. Coherency of 1-5 x2
Finance Plan {least to most)
3. Typcof i-5 x2
Technology (uniested to proven)
4. Credit Status of -5 x2
State Electricity {least to highest credit rating)
Board (for on-grid)
3. Project Developer 1-5 x 1
“Clean Energy™ (least to most experienced)
Experience
6. Status of Power -5 x1
Purchase Agreement {from un-drafted to
completed/signed)
7. Dependability of i-5 xl
Fuel Supply (from least to most dependablie)
B. IRR/NPV: cost 1-5 x 1
competiliveness vis a (from least to highest renern)
vis other energy tech.
9. Potential Future 1t05 x1
Carbon Revenues {from marginal to significant
revenue)
10. Project Risk 1te5 x1
Factors (high nisk to few nsks)
TOTAL SCORE

Comments:

*note, for comparison reasons, if any vanable is Not Applicable, exirapolate the resulting total soore agamst the 70
maximum (¢.g. 50 out of 60 = 83 ... extrapolated score is .83 x 70 = 58)

CLIN 2: Institutional Strengthening of Financial Sector

Task 2E: Final Training for Financial Institutions
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GHG EMISSION REDUCTION PROJECTS: ROLE OF INDIAN FINANCIAL SECTOR
A Training Symposium on the Current State of Clean Energy Project Finance

Organized by:
The Louis Berger Group, Inc./ Greenhouse Pollution Prevention Project,
under the auspices of USAID/India

April 23 - 24, 2002
Taj Mahal Hotel, Mumbai

Table of Contents

. Section I : Overview & Background
2. Section II: Agenda

3. Section III: Key Symposium Presentations

A. Curent Trends in Climate Change Negotiations
Mr. Ron Sissem, Chief of Party, LBG/GEP-CCS
B. Traditional & Conventional Finance for Clean Energy Technologies
Mr. Rodrige Carvajal, St. Program Advisor, The Lowis Berger Group, Inc.
C. Emission Markets & Trading,
Mr. Ted Yoder, Manager Trade Finance Unit, The Louis Berger Growp, Inc.
D. Clean Energy Project Development — Macro View,
Mr. Vinay Deodbar, Project Finance Specialist, LBG/GEP-OCS
E. Clean Energy Project Business Plans & Financial Structuring Exercise,
Mr. Ted Yoder, Manages Trade Finance Unit, The Lowis Berger Growp, Iac.
Mr. Rodrigo Carvajal, Sy. Program Advisor, The Louis Berger Growp, Inc
F. Clean Energy Project Development — Structuring Elements
Mr. Vinay Deodhar, Project Finance Specialist, LBG/GEP-OCS

. Section IV: Business Plan Review Exercise Materials

. Annex

Review and analysis of the Mumkech Accords on Clamate Change

U.S. Global Climate Change Policy
MTMSWWMMAM:MMM
Clean Technology Finance Resources
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PEW center on Global Climete Change Solution Series Report: The Emexging
International Greenhouse Gas Market
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GHG EMISSION REDUCTION PROJECTS: ROLE OF INDIAN FINANCIAL SECTOR
A Training Symposium on the Current State of Clean Energy Project Finance
Organized by:
The Louis Berger Group, Inc./ Greenbouse Pollution Prevention Project-Climate Change Supplement
under the auspices of the USAID/India Mission

April 23 - 24, 2002
Taj Mahal Hotel, Mumbai

I

The Louis Berger Group, Inc. is conducting a training symposium for the Indian financial
sector during April 23-24, 2002 at Mumbai. This is the second such program covering the
theme of financial aspects of clean energy project development and structuring, organized
under the USAID/India’s Greenhouse Gas Pollution Prevention Project-Climate Change
Supplement (GEP-CCS). The Louis Berger Group, Inc. (LBG) is managing GEP-CCS.

The GEP-CCS project aims at building the institutional capacity of industry, climate
change cemters, key Govermnment of India (GOI) officials, leading Indimn financial
institutions (FIs), and banks. Itdsoasdstsﬁmclmmgypmjectdcvdopmanm
by highlighting the Greenhouse Gas (GHG) mitigation potential of the projects, and
illustrating ways to promote them to possible funding sources under diverse financial
mechanisms. Under the financial sector capacity building activity, LBG conducts training
programs for Indian financial sector institutions to increase their awareness about the use

- of potential greenhouse gas reduction analysis for the evaluation of specific projects. The

banking sector is a major stakeholder in Anancing projects and is therefore exposed to
major risk if project is delayed due to envirgnmental factors. It is, therefore, essential to
equip the bank loan officers with appropriate analytical tools.

BACKGROUND

Environmental factors are gaining ever-greater importance in the implementation of
industrial and infrastructure projects. It is likely that the use of envirommentaily benign
energyindustrial technologies may become mandatory and will be beneficial to the
project developers in the long run. Incorporation of GHG impact assessment in the design
of clean energy projects and realizing their values can possibly become important for
enhancing the viability of a project. In light of this, assessment of GHG risks and impacts
associated with specific invesiments under consideration of the banks is pertinent to
ensure project implementation on schedule and subsequent performance. Financial
Institutions and banks, which arc the major stakeholders in industrial projects, are
susceptible 1o the risks emanating from the environmental impact of project activities in
general. The financial sector stands to benefit in the longer nun, by clearly identifying
risks that may impact the performance of assets in their portfolio. A loan officer also
plays an important advisory role in enhancing the value of the project activity.

LBG conducted the first such training program for FI/Bank officers on clean energy
project development and structuring in April 2001, which helped in create mn awareness



GHG EMIsSION REDUCTION FROJECTS: ROLE OF INpIAN FINANCIAL SECTOR
A Training Symposium on the Current State of Clean Energy Project Finance

among the FIs and banks about the impact of GHG emissions. Based on interactions with
key FlIs and banks and on experience of the first FI training, LBG has designed this
training program scheduled for Apnl 2002, The program will benefit loan/credit officials
of commercial banks, financial institutions, insurance companies, non banking financial
companies (NBFC), credit rating agencies, infrastructure and special purpose financing
institutions, venture capital funds and bank staff training academies. The thrust of this
traming program, and line with GEP-CCS guidelines, is to emphasize a training of
trainers (TOT) approach, so that there is a wider dissemination of knowledge in the

entire banking sector.

OBJECTIVES

The main objective of the symposium is to provide financial sector officials a perspective
on: recent trends and developments in climate change regime; methodologies for
assessing GHG reduction potential of clean energy technologies; structuring of clean
energy projects to position them for possible financing through market based instruments;
risk amalysis and possible mitigation mechanisms; and clean energy technologies and
their GHG reduction potential. Other objectives are to enhance the technical capacity of
the officials to be able to advise industrial clients in ways to improve the technical-
economic feasibility of projects, thereby reducing investment risk.

The two-day program would be highly interactive and participative, inchuding relevant
Indian and internationa) case studies, the sharing of pertinent experiences by participants,
and group assignments in the development of business plans and project structuring. A
brief program outline is attached.

ANTICIPATED OUTCOMES

The training program shall assist the bank officer to better apprediate the significance and
magnitude of environmental risks of projects. They will be able to. better apprise and
advise the project promoters in a manner that enhances the project’s value.

FOR WHOM

The training program is targeted toward financial institutions, public and private banks,
insurance companies, special purpose FIs (like HUDCO, IREDA, NCDC, REC), credit
rating agencies, NBFC’s and venture capital funds. The target audience would be faculty
members from training colleges/institutions, and middle management level appraisal

officers of these organizattons.

VENUE AND DATES
The program is to be held at the Ta) Mahal Hotel, Mumbai during April 23-24, 2002 and

participation is free of charge.

The Louis Berger Group, Inc. Greenhouse Gas Pollution Prevention Project-Climate Change Supplement 2
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Guctnmounmmrmmﬁ: ROLE OF Inptan Fananciat SECTOR
A Troining Sympasium on the Currens State of Clean Energy Project Finance

FacuLTY

Project and trade finance experts on the subject from The Louis Berger Group, Inc. USA
and India will conduct the training program. LBG has also invited subject experts from
Indian partners of the GEP-CCS program, ICICI and from the advisory service of the
renowned rating agency ICRA Ltd. to deliver key sessions. Besides these contributors,

officials of industry association, CIL

Mr. Ted Yoder, Manager-Trade Finance Unit, The Louis Berger Group, Inc.

Ted Yoder is Manager of Louis Berger Group's new Trade Finance Unit. In that capacity he
works with US financial institutions to finance overseas buyers of US clean energy and
environmental equipment.  Within the past year, the TFU has built a portfolio of over USS6
million covering projects in S. Korea and Philippines. Before joining LBG, Mr, Yoder managed
a US Government trade matching service. Prior to this, he worked for the Commercial
Environmental Group of Booz, Allen and Hamilton, Inc. Mr. Yoder holds a Masters Degree m
International Commerce and Policy from George Mason University, Virginia. Through his
coursework he also reccived a joint certificate from George Mason & St Peters College/Oxford
University for completing international coursework on "Trade in the Digital Age™. Mr. Yoder bas
an undergraduate degree in Biology from Goshen College, Indiana.

Mr. Rodrigo Carvajal, Senior Program Adviser, Global Environment Team, The Louis Bevger
Group, Inc.

Mr. Carvajal is an international economist with over sixteen years of experience in international
trade, finance, and private sector development, with particular emphasis on designing and
tmplementing technical assistance programs aimed at strengthening the international competitive
positions of both private and public sector enterprises. Mr. Carvajal has been associated with the
Louis Berger Group, Inc. for over ten years. Cinrently he serves as the Trade and Investment
Advisor for the company under its contract with the US-Asia Environmental Partnershep (US-
AEP). In this capacity, he provides technical assistance in the arcas of trade and mvestment
promotion in relation to this environmental mitiative that covers 11 countries throughout Asia.
Prior to joining the Berger Group, Mr. Carvajal held senior level positions with the Foreign
Commercial Service of the U.S. Department of Commerce, and with the Foreign Trade Services
Division of Inchcape, PLC. He holds 2 Bachelor’s Degree in International Affairs and Economics
from the American University, and a Master’s Degree from The University of Pernsylvania.

Mr. Vinay Deodhar, Project Development Specialist, GEP-CCS Project, The Lenis Berper
Group, Inc.

Mr. Deodhar has over 17 years of experience in project development and financial
structuring and has managed project implementation in the Chemical industry. Mr.
Decdhar worked in the premier financial institution, ICICI Lid., for over 12 years on
encrgy and environment projects. Mr. Deodhar looks after Project Development and
Finance activities in the LBG New Delhi, India office. He holds a graduate degree m
Chemical Engineering from the Indian Institute of Technology, Mumbai and a Master’s
in Operations and Finance Management from Mumbai University.

The Louis Berger Group, Iac. Greenhouse Gas Polhution Prevention Project-Climate Change Supplemens 3
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GHG EMISSION REDUCTION PROJECTS: ROLE OF INDIAN FINANCIAL SECTOR
A Training Symposium on the Current State of Clean Energy Project Finance

Organized by:
The Louis Berger Group, Inc/ Greenhouse Pollution Prevention Project-Climate Change Supplement

under the auspices of the USAID/India Mission

April 23 - 24,2002
Taj Makal Hotel. Miwmbai

€l

Day 1: Tuesday, April 23, 2002

900 am
930 am

935 am

9:45 am

9:55 am

10:05 am

i10:15am

10:30 am

11:00 am

11:i5am

Registration
Welcome

Clean Energy Finsnce: Relevance & Impovtance
e Mr. Ron Sissem, Chicf of Pasty, LBGAGEP-CCS Project

USAID Role in Clean Esergy Flaance
e Mr. John Smith-Sreen, Deputy Director - E’, USAID/India Mission

Innovative Finance for GHG Mitigation Projects: ICICT Perspective
e Mr. Anand Kusre, General Manager, ICICI Lid.

American Consulate General-Mumbal Clean Energy Activities
=  Mr. Suneel Parasnis, Director, Office of Technology Cooperation, USAEP

Brief Introductions by Symposium Participants

Current Treads in Climate Chanpe Negotistions
= Mr. Ron Sissem, LBGAGEP-CCS Project

A bnefing session on the evolution of climate change regime. The linkage between
being adopied by various nations would be discussed. India’s climate change positon
and relevance to the Indian banking sector will be highlighted.

Tea/Coffee Break

Traditicnal and Convestional Fisance for Clean Energy Techwolegics
» Mr. Rodrigo Carvajai, Senior Program Advisor, The Louis Berger Group, Inc.

A nm down sunmary of traditional finance wols and instruments and bow they can
be used for financing clean energy projects to mitigate chimate change impacts. A
summary of availsble internationa! fimances would be provided. This would include
corporate finance, trade finance, equipment finance, export credit agencics lending.

3z
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12:15 pm

13:00 pm

14:00 pm

14:45 pm

1515 pm

16:00 pm

Emission Markets & Trading

+ Mr. Ted Yoder, Manager - Trade Finance Unit, The Louis Berger Group, Inc.

This session will present the key concepts of emissions trading, benefits to be
derived, experiences from US Acid rain SOx /NOx trading program, role of India,
types of markets, contract structvres and current market trends, roles of various
market players-brokers, accountants, engineers and possible roles for FIs/banks.

Lumch

Clean Energy Project Development - Macro View
* Mr. Vinay Deodhar, Project Finance Specialist, LBG/GEP-CCS

This session shall give banks and FIs necessary understanding of how project finance
concepts could be applied to clean energy projects, and will inform them regarding
the possible market based financial benefits to be derived from the sale of future
carbon reductions. = :

Tea/Coffee Break

;
Clean Energy Project Busihess Plans and Finaacial Stracturing Exercise
Facilitators: Mr. Rodrigo Carvajal, The Louis Berger Group, Inc.
Mr. Ted Yoder, The Louis Berger Group, Inc.

An overview of the Detailed Project Report (DPR) Worksheet utilized by GEP-CCS
management in assessing clean energy business plans will be conducted as
preparation for this group exercise. Fundamental aspects pertinent to-the formulation
of effective business plans will be also discussed: product/service markets targeted,
competitive analysis, risk assessment, marketing considerations, pricing; financial
planning, human resource issues, legal and regulatory concerns, exit strategy, etc.
Specific attention wifl be given to the unique challenges and opportunities that these
commercial undertakings pose for relevant financing entities, and to the best
approaches for capitelizing on these ventures.

Business Plan Review Exercise: Small Group Break-out Session

The participants would be divided into five groups and assigned business plans to
review for financing potential. Each team will prepare a power-point overview and
finance-ability “score” for their two projects to report back to the larger group. All
ten cases will be reviewed and discussed on the following day

The Louis Berger Group, Inc. Greenhouse Gas Pollution Prevention Project-Climate Change Supplement 2
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GHG mmmm ROLE OF IrDuan FINANCLAL SECTOR
A Training Symposium on the Currest Ssate of Clean Energy Project Fimance

Day 2: Wednesday, April 24, 2002

930 am

9:45 am

11:00 am

11:15am

12:00 pm
13:00 pm

14:00 pm
15:00 pm
15:30 pm

16:30 pm

17:00 pm

Review of 1™ Day of Training

Clcan Exergy Project Development - Structuring Elements
+ Mr Vinay Deodbar, LBG/AGEP-CCS Project

mmnmdmwmmmmmmmmhm
GHG mitigation projects, including: project boundaries/baselines, GHG reducthon
nsk assessment Atftendees will fearn basic “back-of-the-cnvelope™ methods for

Tea/Coffee Break

Clean Energy Perspective from a Financial Advisory Lastitution
¢ Mr. Balawant Joshi, Head Regulatory & Transaction Practice, ICRA
Advisory Services
Covacdissucswiuhchm:hesmdhdimmmaquofchmy
projects in reforming electric utilities; efficiency improvements in reforming sector
and its GHG impact; and rolc of electricity regulators in States and Central
Government.

Groups may reconvene to fiskh business plan analysis

Luncheon Speaker “Clean Energy Projects: An Indian Industry Perspective -
Mi. M. A. J. Jeyaseelan, Executive Director, Environment Information Cener,
Federation of Indian Chambers of Commerce and Industry (FICCT)

Begin business plan presentations
Tea/Coffee Break
Coatinue business plan presextatioas

Pauel Discussion: Evaluating Business Pian Presentations
M. Ron Sissem, LBG/GEP-CCS Project

Mr. Rodnigo Carvajal, The Lowis Berger Group, Inc.
Mr. Ted Yoder, The Louis Berger Group, Inc.

Mr. Vinay Deodbar, LBG/GEP-COCS Project

Mr. M. A_J. Jeyaseclan, FICCI

Project Developer Tvited

Clasing Words

mmwcw,tmcmcarmmmamamsw 3
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Mr. Ron Sissem
Chief of Party
LBG/GEP-CCS Project
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TRADITIONAL AND CONVENTIONAL
FINANCE FOR CLEAN ENERGY
TECHNOLOGIES

Mr. Rodrigo Carvajal
Senior Program Adviser
The Louis Berger Group, Inc.
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CLEAN ENERGY PROJECT BUSINESS
PLANS AND FINANCIAL. STRUCTURING
EXERCISE

Mr. Rodnigo Carvajal
The Louis Berger Group, Inc.

Mr. Ted Yoder
The Louis Berger Group, Inc.
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CLEAN ENERGY PROJECT
DEVELOPMENT STRUCTURING
ELEMENT
Mr. Vinay Deodhar

Project Development Specialist
LBG/GEP-CCS Project
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Steps in Preiact Anaivsi

Identify Project Risk Factors

. Distinguish betw.cen qualitative and

quantitative risk

. Develop a Risk Matrix
. Decide the approariate fevaet of Dabt the

project

. Decide the company sinvestment hurdle

rate {or Cost of Capital)

. Recalculate the project’s nat present value

(NPV)

. Decida the approptiate leve! of Debt for the

project

. Decide the hest risk mitigation procedures

for the projoct
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« Greater protection from project risk
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o Increased attractiveness of projects

not yet undartaken

o Energy efficiency contracts follow
this mode! already

29



o &,‘\ ;
et

SECTION IV.

Business Plan Review
Exercise Materials

16!



PEEEv e T T I VT IN YY

.

*

GHG EMISSION REDUCTION PROJECTS: ROLE OF INDIAN FINANCIAL SECTOR
A Training Symposium on the Cuwrrent State of Clean Energy Project Finance
Organized by:
The Lovis Berger Group, Inc / Greeghouse Pollution Prevention Project, USAIDVIndia

April 23 - 24, 2002
Taj Mahal Hotel, Mumbai

Business Pian Exercise

Acﬁvigr. Attendees will examine real clean energy business plans and assess them
against general clean energy financing concepts presented in the course.

Process: On the first day of the training, attendees will be divided into groups and
assigned scveral actual GEP-CCS business plans for review. On the second day of the
traming, each group should be prepared o make a presentation to the larger class on the
merits and/or downsides of their particular business plans. This presentation can be
presented orally from writien notes, or groups may prepare short power-point overviews
should they desire, but cach presentation and discussion should not exceed ten minuates.
The goal is to get a quick grasp of the key aspects of each business plan. At a minimum,
groups will be required to complete the attached business plm “scoring sheet” for each of
their business plans.

Outputs: (1) 10 minute presentation for each business plan
(1) Completed “scoring sheet”™ for each business pimn

Goal: To discuss “actual” clean energy businesses plans, and gather different
perspectives from various segments of the Indian financial sector including debt, equity,
concessional lenders and risk institutions. At the ead of al! of the presentations, the
“scored™ business plans will be ranked, and attendees will be updated on the status of
cach of the business plans. Financial closure has been completed for several of the ten
business plans used in this exercise — and the rankings will be compared against these
actual results.
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GHG EmissioN REDUCTION PROJECTS: ROLE OF INDIAN FINANCIAL SECTOR
A Training Symposium on the Current State of Clean Energy Project Finance

Business Plans to be Reviewed

Prqject A: 200 Solar PV Water Pumps in A P.

Project B: 4 MW Rice Husk Cogencration in A.P.

Project C: 45 MW Bagasse Based Cogeneration in Kamataka

Project D: 6 MW Poultry Litter Power Projectin A.P.

Project E: 110 MW Coke Oven Cogeneration Power Plant in Tamil Nadu

Project F: 2 x 10 MW Mini-Hydel in Kamnataka

Project G: 2 X 2.5 MW Run of River Mini-Hydel in Karnataka

Project H: 12 MW IGCC from Crop Biomass in A P.
Praject I: Biogas § MW from MSW Biomethanation in Tamil Nacs

Project J: Rural PV Lighting & Agro Waste Briquetting in West Bengal

wH e B

[

r
&

TALTTIIIY

@i

[

The Louis Berger Group, Inc. Greenhouse Gas Pollution Prevention Project-Climate Change Supplement 2

LA



IVTTIVVIIVIY,

mmmmﬁm«mmm
A Training Symposium on the Current Siate of Clean Energy Project Finance

Project:

Location:

Type of Technology and Fuel Source:
Installed Capacity (MW):
Estimated Cost (Rs):

SCORING TABLE (70 Points Possible)

Ranking Factor Scoring Range Weighting

1. Key Pasonnel 1-5 x2

Business Experience (limited to extensive)
| (Mgmt. Plan)

2. Coherency of 1-5 x2

Finance Plan (lcast to most)

3. Typeof 1-5 x2

Techno! _(untested to proven)

4. Credit Status of 1-5 x2

State Electricity {lcast to highest credit rating)

Board (for on-grid)

5. Project Developer | 1-5 x1

“Clean Energy” (least to most experienced)

Experience , :

6. Status of Power | 1-5 x1

Purchase Agreement {from un-drafied to ‘

completed/signed) |

i 7. Dependsability of | 1-§ x1 |
. Fue] Supply | (from least to most dependabie) :
- 8. IRR/NPV: cost 1-5 xl
' competitiveness visa ~ (from least 1o highest retumn)

vis other energy tech.

9. Potential Future fws x1

Carbon Revenues {from marginal 1o significant

revenue)
10. Project Risk ito$s x1
Factors (high risk to few risks)
: TOTAL SCORE

Comments:

"note, for comparison reasons, if ary variable 11 Not Applicable, e trapotaie the resulting total 5cre against the 70
meximum (e.g. 50 out of 60 = .83 _.extrapoiated score is 83 x 70 = 58)

The Louis Berger Group, Inc. Greenhowse Gas Pollution Prevention Project-Climate Change Suppieseent



GHG EMIss1ON REDUCTION PROJECTS: ROLE OF INDIAN FINANCLAL SECTOR
A Training Symposium on the Current State of Clean Energy Project Finance

Project:

Location:

Type of Technology and Fuel Source:

Installed Capacity (MW):
Estimated Cost (Rs):
SCORING TABLE (70 Points Possible)
Ranking Factor Scoring Range Welghting Score
1. Key Personnel 1-5 x2
Business Experience (limited to extensive)
| (Mgmt. Plan)
2. Coherency of 1-5 x2
Finance Plan (least to most)
3. Type of 1-5 x2
Technology (untested to proven)
4. Credit Status of 1-5 x2
State Electncity (least to highest credit rating)
Board _
5. Project Developer 1-5 x1
*Clean Energy” (least to most experienced)
Experience '
6. Status of Power 1-5 ‘ x1
Purchase Agreement (from un-drafted to
' completed/signed). i
7. Dependabilityof |- - 1-5 ' x1 -
Fuel Supply: _(from least to most-dependable) £
8. IRR/NPV: cost 1-5 x1
competitiveness vis a (from least to highest return}.
vis other energy tech. -
9. Potential Future 1to5 x 1 '
Carbon Revenues {from marginal to significant
J revenue) g
10. Project Risk j 1to5 x1
Factors (high risk to few risks) !
TOTAL SCORE ' :
' __|

*note, for comparison reasons, if any variable is Not Applicable, extrapolate the resulting total score against the 70
maximum (c.g. 50 out of 60 = .83...extrapolated score is .83 x 70 = 58)

Comments:

The Louis Berger Group, Inc. Greenhouse Gas Pollution Prevention Project-Climate Change Supplement 4
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A Training Symposism on the Current Siaie of Clean Energy Project Fimance

Project:

Location:

Type of Technology and Fuel Source:
Installed Capacity (MW):
Estimated Cost (Rs):

SCORING TABLE (70 Points Possible)

Ranking Factor Scoring Range Weighting

1. Key Personnel 1-5 x2

Business Experience (limited 1o extensive)

(Mgmt. Plan)

2. Coherency of 1-§ x2

Finance Pian {least to most)

3. Typeof o 1-5 x2

Technology {untested to proven)

4. Credit Status of 1-5 x2

State Electricity (least to highest credit rating)
- Board

5. Project Developer 1-5 x1

“Clean Energy” (least to most experienced)

Expenience

6. Status of Power 1-5 x1

Purchase Agreement (from un-drafted to
‘ completed/signed) |
- 7. Dependability of 15 x1] :
. Fuel Supply (from least to most dependable) 5

8. IRR/NPV: cost - 1-5 xl

competitiveness visa  (from least to highest return) 3

vis other energy tech. :

9. Potential Future ito5 x}

Carbon Revenues {from margmal to significant

revenue)
10. Project Risk 1to5 x1
Factors (high risk to few risks)
TOTAL SCORE

*note, for comparison reasoms, if any variable 1§ Not Applicable, @2 trapolate the resolting fotal Score aghmst the 70

maximum (e.g 50 out of 60 = _83...extrapolsicd score is 83 2 20 = 58)

Comments;

The Lowis Berger Growp, Inc. Greemhouse Gas Pollution Prevention Project-Climate Change Supplessent






Marrakesh Accords on
Climate Change

Review and Analysis

our years after the adoption of the Kyoto Protocol, international

climate change negotiators meeting in Marrakesh, Morocco

reached agreement on November 10 on a2 wide-ranging set of
rules for implementation of the Protocol. The decisions by the 7th
Conference of the Parties to the UN Framework Coavention on
Climate Change (known as COP-7) elaborate upon the breakthrough
political agreement reached in Bonn, Germany last July. By finalinng
the rules for implementation of Kyoto, the Marmakesh Accords open the
way for countries to pursue ratification of the Protoco! and for it to
enter into force.

The negotiations in Marrakesh once again proved cxceedingly difficult,
as delegations attempting o flesh out the Bonn Agreement into legal
language remained divided along historical lines on key issoes, such as
the type of compliance regime required to provide backbone 1o the
Protocol’s emissions targets and trading mechanisms. Russia™s
assertive demand o increase its forest management limit further com-
plicated the talks. In the final hours, the Parties found necessary com-
promises on these contentions issues, reaching agreement oo & brosd
package of desisions. Key clements of the Marrskesh Accords for the
greenhouse gas (GHG) emissions trading market inclode:
. Operating nles for interational emissions trading and
the other two Kyoto “flexibility mechanisms™, the Clean
Development Mechanism (CDM) and joint implementation (JT).
. A compliance regime that lays out the consequences for
failing to meet emissions targets but postpones the question of
whether these consequences will be legally binding until the
Protocol eunters into force.
. Criteria for a Party’s eligibility to participate in the
mechanisms.
. Eswablishment of the CDM's Executive Board.

. Creation of 2 new “Removal Unit (RMU)™ for carbon
sequestered through land use, land use change and forestry
activities in Aanex 1 (developed) countnes.

. Ful! fungibility (interchangeability) of credits or
allowances generated under 2l] three flexibility mechanisms and
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RMUs.

. Developing countries are allowed to
unilaterally undertake CDM projects and sell
the resulting credits to developed countries.

. Banking of surplus emissions credits
into future commitment periods is allowed —
unlimited in the case of AAUs, but with
restrictions on CDM and JI credits to 2.5% of
a country’s assigned amount. RMUs may not
be banked.

. Additionally, a late and exceptional
concession granted Russia’s demand to nearly
double its ceiling for credits (to 33 MMT)
from domestic forest management activities
from that prescribed in the Bonn Agreement.

These provisions, along with robust emissions report-
ing, monitoring and review requirements, are expect-
ed to significantly enhance development of a global
emissions market. The Marrakesh Accords effective-
ly complete the work under the Buenos Aires Plan of
Action to put flesh on the bones of the Kyoto
Protocol. It thus sets the stage for the Protocol to
enter into force and create a global trading system
that will channel investment flows toward economi-
cally-efficient opportunities to reduce and sequester
GHG emissions. The ratification decisions of Japan
and Russia continue to be critical to the entry into
force of the Protocol; in the days immediately fol-'
lowing the conclusion of the Marrakesh Accords,
both countries indicated their satisfaction with the
Accords and expressed intent to pursue ratification.
Rattification by 55 countries representing 55% of

industrialized country emissions will be required for

the Protocel to enter into force.

Over 160 nations agreed 1o the Marrakesh Accords,
with the one standout being the United States. The
U.S., while present in Marrakesh, did not actively
participate in negotiations on the Kyoto Protocol,
continuing to insist that it has no intention of joining
the Protocol and nstead will develop its own policies
to address climate change.

Key ELEMENTS OF THE MARRAKESH ACCORDS

Compliance _

During the negotiations, a great deal of attention and
energy was focused on several inter-refated issues
pertaining to compliance and eligibility rules for use
of the flexibility mechanisms (international emis-
sions trading, Joint Implementation, and the Clean
Development Mechanism). Probably the most care-
fully-watched issue at Marrakesh was the question of
whether the consequences for non-compliance with
Kyoto Protocol emissions limitations would be legal-
ly binding on Parties as a matter of international law.
Another key set of compliance issues was the specif-
ic procedures for non-compliance determinations,
and the structure, functions and rules for the
Compliance Committee.

Just before the high-level negotiations began on
November 7, Pasties achieved an important agree-
ment on much of the language setting forth the roles
of the facilitative and enforcement branches of the
Compliance Committee, the procedures for determin-
ing non-compliance, and the consequences of non-
compliance. However, decisions on the legal nature
of these consequences, and the conditions under
which eligibility to use the mechanisms could be
denied, proved much mare difficult to achieve.

Ultimately, Parties agreed that the decision on the
legally binding nature of the consequences of non-
compliance would be left to the first meeting of the
Parties following the Kyoto Protocol’s entry into
force (known as the first COP/MOP in the singular
language of the negotiations), and that a formal
amendment to the Protocol would need to be adopt-
ed. This outcome was forced by Japan's and
Russia’s continuing opposition to legally-binding
non-compliance consequences — a position that frus-
trated many Parties, given their desire for procedures
designed to ensure that non-compliance would have
real consequences for Parties. As part of the last-
hour compromise, the link between compliance with
ermissions limitations and eligibility to use the mech-
anisms was also deferred to the first meeting of the
Parties to the Protocol. The rationale for this deci-
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sion was that denial of eligibility to use the mecha-
nisms would be binding in its nature and, like the
Jegally binding question, could only be taken up by
Parties to the Protocol in an amendment. The com-
promise also effectively postponed a fina! decision
‘on what constitutes failure to meet sinks reporting
requirements, ankd whether such 2 failure could trig-
ger suspension of use of the mechanisms. Details of
these decisions follow.

Consequences of non-compliance

As provided in the Bonn Agreement, the Marrakesh
Accords’ annex on procedures and mechanisms relat-
ing to compliance establishes final language requir-
ing countries that fail to meet emissions targets to
restore deficit tons in the pext commitment period at
arate of 1.3 1o | {i.e, a country must make up its
deficit, plus 30%). Countries that are in non-compli-
ance must also prepare a compliance action plan.
The final compromise eliminated the possibility that
the enforcement branch of the Compliance
Committee (sce description below) could consider
additional consequences of non-compliance, such as
financial penalties. Lastly, countries that fail to meet
cligibility requirements for use of the mechanisms
(sce below) will be suspended from using the mecha-
nisms.

Compliance Committee

The annex on procedures and mechanisms relating to
compliance under the Protocol (“the annex”) creates
a Compliance Committee, consisting of a facilitative
and an enforcement branch. The annex was adopied,
but with the understanding that it must be approved
by the COP/MOP through an amendment to the
Protocol.

The facilitative branch will promote compliance by
providing advice and facilitation to Parties regarding
compliance with their emissions limitations, and
their inventory and reporting requirements. The
facilitative branch will be responsible for reviewing
Parties’ submissions demonstrating that their use of
the mechanisms is “supplemental” to domestic
action, and that they are complying with article 3.14
of the Protocol (i.c., that they are striving to mini-
mize adverse social, environmental and economic
impacts on developing country Parties). The assign-

&
ment of these responsibilitics o the facilitative
branch instead of the enforcement branch reflected
Parties’ decision not 10 make eligibility for ase of the
mechanisms contingent on mecting reporting requirc
ments on supplementarity and article 314,

The enforcement branch is charged with determining
whether a Party is in compliance with its emissions
limitation, and with applying the consequences of
non-compliance described above. The enforcement
branch is also responsible for 1) determining comph-
ance with the Kyoto Protocol’s methodological and
reporting requirements for emissions and sinks; 2)
determining compliance with cligibility requirements
to use the mechanisms (which are discussed below);
and 3) making necessary adjusiments 10 emissions
and sinks inventories, and to the accounting databasc
for assigned amounts.

Link between compliance and eligibility 1o use the
flexible mechanisms

Under the procedures and mechanisms for compli-
ance which were adopted in Marrakesh, Parties that
do not comply with their emissions limitatioas will
be suspended from making transfers under Article |7
of the Protocol. Significantly, the procedures and
mechanisms on compliance were adopted, but with
the understanding that the COP/MOP-1 would need
10 adopt these procedures and mechanisms through
2n amendment to the Protocol, along with any decr-
sion on the legally-binding nature of the conse-
quences of non-compliance.

Other eligibility requirements for use of the mecha-
nisms include: 1) being a Party to the Protocol; 2) the
establishment of an emissions registry; 3) the estab-
lishment of an emissions and sinks inventory system.
4) submission of the most recent required inventory.

Link berween sinks reporting and eligibility to use
the flexible mechanisms

A proposal by the G-77 and China at Marrakesh to
link sinks reporting to cligibility to use the mecha-
nisms became an important part of compliance dis-
cussions due to its important compliance imphca-



tions. In particular, if Russia failed to meet its sinks
reporting requirements, and was therefore ineligible
to sell AAUS, Japan, whose stringent emissions target
forces it to rely on toms purchased overseas, could be
in grave danger of non-compliance, or would be
forced to purchase AAUs at a much higher price in

. the absence of Russian tons. Uhimately, Parties
postponed a final decision on this issue by requesting
that the Subsidiary Body for Scientific and
Technological Advice develop criteria for determin-
ing failure to adequately or accurately report removal
by sinks from activities under Article 3.3 and 3.4 of
the Protocol, and recommend a decision on this topic
to the COP/MOP for approval.

Accords allow for “banking” (or carry-over
into the next commitment period) of excess
emissions reductions, with vanations in the
ability to bank different types of units. There
are no restrictions on the ability of Parties io0
bank allowances issued by Annex I countries
(AAUs) that have not been used for compli-
ance within a commitment period. Banking
of CERs (credits generated from the CDM)
and ERUs (from JI} is restricted to 2.5% of a
Party’s assigned amount. The carry-over of
RMUs between commitment periods is pro-
hibited.

Fable 1: Guide to Emissions Units

Flexibility Mechanisms

Examining the transfer and banking potential of the various tradeable emissions
units established by the Kyoto Protocol and the Marrakesh Accords.
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under the Protocol) is unrestricted.
Companies that invest in CDM or JI projects
would thus be able to trade credits from these
projects on the emissions market, an impor-
tant provision io enhance liquidity in the
emissions marketplace,

. Banking of Credits: The Marrakesh

for compliance with emissions targets,
though damestic action is to constitute a sig-
nificant element of Parties’ efforts. COP-7
agrecd that Parties “shall” report on supple-
mentarity but that this requirement would not
determine eligibility for participation in the
mechanisms. To protect against the risk of
Parties overselling, the Marrakesh Accords

The lengthy and complex agreement on Unit Mechanism Limits of Transfer | Bankabiity -~
mechanisms resolves several outstanding [azv ‘Allocated 21 the national | Unlimited wrarsfer within | Unlimitcd baking ,
. . . ' Assi level, based Al 1 and between Annex B X
issues in a favorable way for the efficien- [Nm8 L | i mavnon | ronuies e ot .
cy of carbon markets. These and other coanitment under Aunex B | ERU, CER and RMUS ‘T =
= P! -
new outcornes in the Marrakesh Accords  [Cer Clean Development Uniinkitod tonsfer within | Banlong fimiicd ® ]
: {Certified Mechanism and betwees Anncx 2.5% of & Pary’s .
are described below. Emitsi countrics; fimgible with initial assigned L -
- Reduction Unit) ERUs, AAUs snd RMUs; amount in Annex B
: CERt scquired from sinks J
General Issues activitos e Timited 9 1% .
of base year emissions i
— o _ multiplicd by 5. - o=
. Fungibility: Emissions ERU Toint Implcmentation Unbinuled ransfer witkin | Basking fomited 1o L
credits earned under emissions ﬁm Unit) :“ :::una. f:ngible :m ffu’f;‘i.f.;"é’ ; .
; : : CERs, AAUS and RMUs in Amoca B
trading {assigned allowanc‘:e units, em Sequisation credits Unlimited transier wilan. | Cannot be bankcd .
or AAUs), the CDM (certifted (Removal Unit) | gencrated in Anncx | and between Anncx B towands future - =
.. . countrics counTics; ible with tment periods i
emissions reductions, or CERs) isipativi rpt i Rt &). il
and JI (emissions reduction units,
or ERUs) and domestic sinks activities (emis- Imternational Emissions Trading =
sions removal units, RMUs) are interchange- e I
able (“fungible™) for compliance purposes. . Supplementarity / Commitment '
Transfer of AAUs, CERs, ERUs and RMUs Period Reserve: As agreed in Bonn, there is .
within and among Annex B Parties (i.c., no quantitative limit on the extent to which a ] =
industrialized countries with emissions targets Party can rely on the flexibility mechanisms & .
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preserve the Bonn agreement that requires
cach Anoex B Party to retain a commitment
period reserve of 90 perceat of its assigned
smount of allowable reductions of five times
its most recently reviewed emissions invento-
ry, whichever is lower. Parties falling below
this amount will not be able to sell emissions
units any longer, but will be able to buy in
order to meet the reserve level. Once back
above the reserve level, Parties would be eli-

gible to engage in selling again.

While the outcome on supplementarity is
favorable for relatively unfettered access 1o
the Kyoto mechanisms, the commitment peri-
od reserve may shrink the potential supply of
credits from countries that are likely to have
considerable surplus credits to sell, such as
Russia. This potential constraint on supply
may have several effects: it will likely have
upward price impacts, and it will ensure that
there will be a greater geographic distnbution
of emissions reduction sources than might

otherwise be the case. By 110 9 Members of the CDM Executive Board

&s

entry of the Kyoto commitment period in

2008.

Clean Development Mechanism (COM)

. CDM Executive Board: The estab-
lishment of the CDM Executive Board with a
mandate to establish rules for baseline
methodologies, emissions monitoring and
verification procedures; develop project
approval procedures; and accredit operating
entities will give an important boost to the
fast start potential of the CDM. The
Executive Board is also tasked with determin-
ing modalities and procedures for small-scale
energy efficiency and renewable energy pro-
jects, and with accrediting operational enti-
ties, by COP-8 next year.

The 10-member Board, which will be chaired
by John Ashe of Antigua & Barbuda, is com-
posed of one member from each of the five

UN regional groups, two from Annex | coun-

restricting the amount of
emissions units which Group Member ARernate

. Africa Jobo Shaibu Kilani, Sowth Africa | Ndiaye Chesh-Sylis, Semeer
Am‘:;hat;em"f” may sell M Mohammed Reza Sabarmt, Lrow | Chow Kok Ket, Malaysa
throu trading system, 1 cierm Furope | Oleg Pluzhamkov, Rusia Mari Shivangiradze, Geors
it also may enhance invest-  [GRULAC Luiz Gylvan Meina Filho, Brazil | Eduado Sashmeza, Chile
ment flows into the CDM WEOG jean-Jacques Becker, Framce Martin Endertin, Swiereriom
market. AQSIS John W. Ashe®, Antigua and Toiloma Neroni Slade, Som

Barbuda

The itment period ll;l:;yAnmxl ;z:z Tatenbach Capra, Costa : me&
reserve may also compli- Adbeihay Zerouali, Morocco
cate emnssions trading Aw'bm?a-dc Sozabwirn Dkamatar  Lanae Sorchrre (orn Crmavds

because international trans-

actions will need to be verified by the UNFC-
CC transaction log to ensure that they do not
violate the reserve restriction.

. A Party may authorize legal entities to
participate in emissions trading. Partics wiil
be liable for the fulfillment of the obligatioas
of the legal entities it has authonzed.

. Emissions trading may begin with the

tries, two from Non-Annex | countries, and
onc from a small island developing country
{the same composition as that assigned to the
Compliance Commuitiee branches). Decisions
are 100 be taken by consensus when possible,
and by a three-fourths majority when not,
including a “double majonty™ among both the
Annex | and non-Annex | members.

. Unilateral CDM: Devcloping coun-

Y
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Marrakesh Accords on
Climate Change

Review and Analysis

our years after the adoption of the Kyoto Protocol, international

climate change negotiators mecting in Mammakesh, Morocco

reached agreement on November 10 on a wide-ranging set of
rules for implementation of the Protocol. The decisions by the 7th
Conference of the Parties to the UN Framework Convention on
Climate Change (known as COP-7) elaborate upon the breakthrough
political agreement reached in Bonn, Germany last July. By finalizing
the rules for implementation of Kyoto, the Marakesh Accords open the
way for countries to pursue ratification of the Protocol and for # 1o
enter into force.

The segotiations in Marrakesh once again proved exceedingly difficult,
as Jelegations attempting to flesh out the Bonn Agreement into legal
language remained divided along historical lines on key issues, such as
the type of compliance regime required to provide backbone to the
Protacol’s emissions targets and trading mechanisms. Russia’s
assertive demand to increase its forest management limit further com-
plicated the talks. In the final hours, the Parties found necessary com-
promises on these conteatious issues, reaching agreement on a broad
package of decisions. Key elements of the Mamakesh Accords for the
greenhouse gas (GHG) emissions trading market inchude:

. Openating rules for interpational emissions trading and
the other two Kyoto “flexibility mechanisns™, the Clean
Development Mechanism (CDM) and joint implemeatation (JT).
. A compliance regime that lays out the consequences for
failing to meet emissions targets but postpones the question of
whether these consequences will be legally binding until the
Protocol enters mto force.

. Criteria for a Party’s cligibility 1o participate in the
mechanisms.

. Establishment of the CDM’s Executive Board.

. Creation of a new *Removal Uait (RMU)™ for carbon
sequestered through land use, land use change and forestry
activities in Annex [ (developed) coumtries.

. Full fungibility (interchangeability) of credits or
allowarces generated under all three flexibility mechantsms and



RMUs.

. Developing couatries are allowed to
unilaterally vodertake CDM projects and sell
the resnlting credits to developed countries.

. Banking of surpius emissions credits
into fature commitment periods is allowed ~
unlimited in the case of AAUs, but with
restrictions on CDM and JI credits to 2.5% of
a country’s assigned amount. RMUs may not
be banked.

. Additionally, a late and exceptional
concession granted Russia’s demand to nearly
double its ceiling for credits (to 33 MMT)
from domestic forest management activities
from that prescribed in the Bonn Agreement.

These provisions, along with robust emissions report-
ing, monitoring and review requirements, are expect-
ed to significantly enbance development of a global
emissions market. The Marrakesh Accords effective-
Iy compicte the work under the Buenos Aires Plan of
Action to put flesh on the bones of the Kyoto
Protocol. It thus sets the stage for the Protocol to
enter into force and create a giobal trading system
that will channe} investment flows toward economi-
cally-efficient opportunities to reduce and sequester
GHG emissions. The ratification decisions of Japan
and Russia continve to be critical 1o the entry into
force of the Protocol; in the days immediately fol-
lowing the conclusion of the Marrakesh Accords,
both countries indicated their satisfaction with the
Accords and expressed intent to pursue ratification.
Ratification by 55 countries representing 55% of

- industrialized country emissions will be required for
the Protocol to enter into force.

Over 160 nations agreed to the Marrakesh Accords,
with the one standout being the United States. The
U.S., while present in Marrakesh, did not actively
participate in negotiations on the Kyoto Protocol,
continuing to insist that it has no intention of joining
the Protocol and instead will develop its own policies
to add-ess climate change.

dm'is\

Ky ELEMENTS OF THE MARRAKESH ACCORDS

Compliance

During the negotiations, a great deal of attention and
energy was focused on several inter-related issues
pertaining to compliance and eligibility rules for use
of the flexibility mechanisms (mternational emis-
sions trading, Joint Implementation, and the Clean
Development Mechanism). Probably the most care-

' fally-watched issue at Marrakesh was the question of

whether the consequences for non-compliance with
Kyoto Protocol emissions limitations would be legal-
ly binding on Parties as a matter of international law,
Another key set of compliance issues was the specif-
ic procedures for noa-compliance determinations,
and the structure, functions and rules for the
Compliance Committee,

Just before the high-level negotiations began on
November 7, Parties achieved an important agree-
ment on much of the language setting fosth the roles
of the facilitative and enforcement branches of the
Compliance Committee, the procedures for determin-
ing non-compliance, and the consequences of non-
compliance. However, decisions on the legal nature
of these consequences, and the conditions under
which eligibility to use the mechanisms could be
denied, proved much more difficult to achieve.

Ultimately, Parties agreed that the decision on the
legaily binding nature of the consequences of non-
compliance would be left to the first meeting of the
Parties following the Kyoto Protocol’s entry into .
force (known as the first COP/MOP in the singular
language of the negotiations), and that a formal
amendment to the Protocol would need to be adopt-
ed. This outcome was forced by Japan’s and
Russia’s continuing opposition to legally-binding
non-compliance consequences — a position that frus-
trated many Parties, given their desire for procedures
designed to ensure that non-compliance would have
real consequences for Parties, As part of the last-
hour compromise, the link between compliance with
emissions limitations and eligibility to use the mech-
anisms was also deferred to the first meeting of the
Parties to the Protocol. The rationale for this deci-
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sion was that denial of cligibility to use the mecha-
nisms would be binding in its nature apd, like the
legally binding question, could only be taken up by
Partics 1o the Protocol in an amendment. The com-
promise also effectively postponed a final decision
on what constitutes faihme to meet sinks reporting
requirements, and whether such a failure could trig-
ger suspension of use of the mechanisms. Details of
these decisions follow,

Consequences of non-compliance

As provided in the Bonn Agreement, the Marrakesh
Accords’ annex on procedures and mechanisms relat-
ing to compliance establishes final language requir-
ing countries that fail 1o meet emissions targets to
restore deficit tons in the next commitment pertiod at
a rate of 1.3 to 1 (i.¢., 2 country must make up its
deficit, plus 30%). Countries that are in noa-compli-
ance must also prepare a compliance action plan.
The final compromise eliminated the possibility that
the enforcement branch of the Compliance _
Committee (see description below) could consider
additional consequences of non-compliance, such as
financial penalties. Lastly, countries that fail to meet
eligibility requirements for use of the mechanisms
(see below) will be suspended from using the mecha-
nisms.

Compliance Committee

The annex on procedures and mechanisms relating to
compliance under the Protocol (“the annex™) creates
a Compliance Committee, consisting of a facilitative
and an enforcement branch. The annex was adopted,
but with the understanding that it must be approved
by the COP/MOP through an amendment to the
Protocol.

The facilitative branch will promote compliance by
providing advice and facilitation to Parties regarding
compliance with their emissions limitations, and
their inventory and reporting requirements. The
facilitative branch will be responsible for reviewing
Parties” submissions demonstrating that their use of
the mechanisms is “supplemental™ to domestic
action, and that they arc complying with article 3.14
of the Protocol (i.e., that they are striving to mini-
mize adverse social, environmental and economic
impacts on developing country Parties). The assign-

ment of these responsibilities to the facilitative
branch instead of the enforcement branch reflected
Parties’ decision not to make eligibility for use of the
mechanisms contingent on meeting reporting require-
meats on supplementarity and article 3.14.

The enforcement branch is charged with determining
whether a Party is in compliance with its emissions
limitation, and with applying the consequences of
non-compliance described above. The enforcement
branch is also responsible for 1) determining compli-
ance with the Kyoto Protocol’s methodological and
reporting requirements for emissions and sinks; 2)
determining compliance with eligibility requirements
to use the mechanisms (which are discussed below);
and 3) making necessary adjustments 0 emissions
and sinks inventories, and to the accounting databasc
for assigned amounts.

Link between compliance and eligibility to use the
Slexible mechanisms

Under the procedures and mechanisms for comphi-
ance which were adopted in Mamrakesh, Partics that
do not comply with their emissions limitations will
be suspended from making transfers under Article 17
of the Protocol. Significantly, the procedures snd
mechanisms on compliance were adopted, but with
the understanding that the COP/MOP-1 would need
to adopt these procedures and mechanisms through
an amendment to the Protocol, along with any deci-
sion on the legally-binding nature of the conse-
quences of non-compliance.

Other eligibility requircments for use of the mecha-
nisms include: 1) being a Party to the Protocol; 2) the
establishment of an emissions registry; 3) the estab-
lishment of an emissions and sinks inventory system:
4) submission of the most recent required inventory.

Link between sinks reporting and eligibility to use
the flexible mechanisms

A proposal by the G-77 and China at Marrakesh to
link sinks reporting to eligibility to use the mecha-
nisms became an important part of compliance dis-
cussions due to its important compliance implica-



tions. In particular, if Russia failed to meet its sinks
reporting requirements, and was therefore ineligible
to sell AAUs, Japan, whose stringent emissions target
forces it to rely on tons purchased overseas, could be
in grave danger of non-compliance, or would be
forced to purchase AAUs at a much higher price in
the absence of Russian tons. Ultimately, Parties
postponed a final decision on this issue by requesting
that the Subsidiary Body for Scientific and -
Technological Advice develop criteria for determin-
ing failure to adequately or accurately report removal
by sinks from activities under Article 3.3 and 3.4 of
the Protocol, and recommend a decision on this topic

&2

Accords allow for “banking” (or camry-over
into the next comunitment period) of excess
emissions reductions, with variations in the
ability to bank different types of units. There
are no restrictions on the ability of Parties 1o
bank allowances issued by Annex I countries
(AAUs) that have not been used for compli-
ance within a commitment period. Banking
of CERs (credits generated from the CDM)
and ERUs (from JI) is restricted t0 2.5% of a
Party’s assigned amount. The carry-over of
RMUs between commitment periods is pro-
hibited.

to the COP/MOP for approval.
Table 1: Guide to Emissions Units
s . Examining the transfer and banking potential of the various tradeable emissions
Flexibility Mechanisms units established by the Kyoto Protocol and the Marrakesh Accords.
The ]en_glhy and complex agrecment c!n Unit Mechanism Limits of Transfer |  Bankabili
mechanisms resolves several outstanding [Z3w Allocaicd of the tational | Unhimited iansfer withic | Unlimitod baking
z ] raqy. | (ASSigDed level, basved Annex | dberween Armex B
issues in a favorable way for the efficien- [ IRFR, . | o= == e Countricg; fngitte with
cy of carbon markets. These and other commitment under Asoex B { ERUs, CERs snd RMUs
. | of the KB
new oufcomes in the Mamakesh Accords [T Cleaa Developmoat Ulmesed tansler witin | Denkiag Rwtod 1
{Certified 'echanism and derween Anaex B 25% of,
are described below. i oot fariet ”;:;Y"
. Reduction Unit) ERUs, AAUs and RMUx; srnount in Annex B
CERs ired from sinks
General Issues crivities are lmited 1o %
of base vear cmissions
or ane .. mwhiplicd by 3.

. Fungibility: Emissions [0 Joial Tmplementation Unlirived tansa wilhin | Basking iesed ¥

credits earned under emissions oo vnigy | x.;.,\. fungibic ,:5 E:ﬂ:w’

trading (assigned allowance units, - (CERY AAUS sod RiMUs__ | spoouct te Aca B

- . RMU Sequestration credits Undimited tramsfer within Cannot be: banked
or AAUs), the CDM (certified (Removal Unit) | generabed in Anecx { and berwen Aoncx B towands Rotwre
. emissions reductions, or CERs) Fome AU CoRe oty | Coment periods

and JI (emissions reduction units,

or ERUs) and domestic sinks activities (emls-
sions removal units, RMUs) are interchange-
able (“fungible™) for compliance purposes.
Transfer of AAUs, CERs, ERUs and RMUs
within and among Annex B Parties (i.e.,
industrialized countries with emissions targets
under the Protocol) is unrestricted, _
Companies that invest in CDM or JI projects
would thus be able to trade credits from these
projects on the emissions market, an impor-
tant provision to enhance liquidity in the
emissions marketplace.

. Banking of Credits: The Marrakesh

International Emissions Trading

. Supplementarity / Commitment

Period Reserve: As agreed in Bonn, there is |

no quantitative }imit on the extent to which a
Party can rely on the flexibility mechanisms
for compliance with emissions targets,
though domestic attion is to constitute a sig-
nificant element of Parties’ efforts. COP-7
agreed that Parties “shall” report on supple-
mentarity but that this regnirement would not
determine eligibility for participation in the
mechanisms. To protect against the risk of
Parties overselling, the Marrakesh Accords
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preserve the Bonm agreement that requires
each Annex B Party to retain a commitment
peziod reserve of 90 percent of its assigned
amount of allowable reductions of five times
its most recently reviewed emissions invento-
1y, whichever is lower. Parties falling below
this amount will not be able to sell emissions
units any longer, but will be able to buy in
order to meet the reserve level. Once back
above the reserve level, Parties would be eli-

gible to engage in selling again.

While the outcome on supplementarity is
favorable for relatively unfettered access to
the Kyoto mechanisms, the commitment peri-
od reserve may shrink the potential supply of
credits from countries that are likely to have
coasiderable surplus credits to sell, such as
Russia. This potential constraint on supply
may have several effects: it will likely have
upward price impacts, and it will easure that
there will be a greater geographic distribution
of emissions reduction sources than might

entry of the Kyoto conenitment period in
2008.

Clean Development Mechanism (CDM)

. CDM Executive Board: The estab-
lishment of the CDM Executive Board with a
mandate to establish rules for baseline
methndologies, emissions monitoring and
verification procedures; develop project
approval procedures; and accredit operating
entities will give an important boost (o the
fast start potential of the CDM. The
Executive Board is also tasked with determin-
ing modalitics and procedures for sumail-scale
energy efficiency and renewable energy pro-
jects, and with accrediting operational enti-
ties, by COP-8 next year.

The 10-member Board, which will be chaired
by John Ashe of Antigus & Barbuda, is com-
posed of one member from cach of the five

UN regional groups, two from Annex 1 coun-

otherwise be the case. By .1y 10 2 Members of the CDM Execative Board

restricting the amount of

emissions units which Growp g~ Member : _ Alerante
Anncx B countrics may sell - o Mohagamed Reza Salamat_fraw | Chow Kok Kee, Maknia
through the trading system,  I'goqem Eaope Phzhaikov, Russia Marims Shvangirsdze, Georg
it also may enhance invest- [ 'GRULAC Luiz Gylvan Meira Filho, Brazil | Fduardo Sasiscza, Chite
ment flows into the COM WEOG Jean-Jacques Becker, France Martin Enderlin, Switzerionc
market. AOSIS Jobn W. Asbe®, Antigua and Triloma Neroos Siade, Samc
Barbuda

i . Noa Annex | Frauz Tattcnbach Costa | Abdukmubsca Al-Swmaid. S
Th:oomm:tmentpenod_ Party Rica Copen. Xwcdu Lu, Chinma
reserve may also compli- Adbeihay Zerouali, Morocco
cate emissions tmding Am'hﬂvmr_wm Jrwwen Sechevas Girrn Camendn

because international trans-

actions will need to be verified by the UNFC-
CC transaction log to ensure that they do not
violate the reserve restriction.

. A Party may anthornize legal entities to
participate in emissions trading. Partie will
be liable for the fulfillment of the obligations
of the legal entitics it has authorized.

. Emissions trading may begin with the

tries, two from Noo-Anpex I countries, snd
one from a small island developing country
(the same composition as that assigned 10 the
Compliance Committee branches). Decisions
are 100 be taken by consensus when possible,
and by a three-fourths majority when not,
including a “double majority” among both the
Annex | and non-Annex 1 members.

. Unilateral CDM: Developing coun-
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tries will be allowed to unilaterally undertake
CDM projects that can generate credits.
These CDM credits can then be marketed
internationally to countries that need them for
compliance with emissions targets. This, in
combination with the fungibility outcome, is
an important measure to create fluidity and
efficiency in the global carbon market.

. CDM Adaptation Fund Fee: A fec
of 2% of the CDM proceeds will be placed on
CDM projects to support the new adaptation
fund to assist developing countries most vul-
nerable to the adverse effects of climate
change. CDM projects in least developed
countries will be exempt from this fee. A sep-
arate fee to cover administrative expenses of
the CDM will be determined later by the

COP/MOP.

. CDM projects that started during or
aftex year 2000r can generate CERS retroac~
tively from year 2000, but must be registered
with the Executive Board by 2005. New
CDM projects must register with the EB

before beginning to generate credits. -

Joint Implemen}:qtion )

. A JI Supervisory Committee is
established. Its powers will include the
authority to verify ERUs in cases where a
host Party falls out of compliance with eligi-
bility requirements for intemational emissions
trading (see below), but is still eligible for Ji.
The Commitiee will be composed of three
members from Parties in Annex I with
economies in transition, three members of
Annex 1 not referred to above, three members
from non-Annex I, and one member repre-
senting small island developing states.

. Second Track for Joint
Implementation: Because emissions from JI
projects in Annex I countries are accounted
for under the national targets of these coun-

tries, JI projects have less stringent criteria
for emissions baselines, monitoring and veri-
fication. However, in the case of an Annex I
country which fails to meet monitoring and
reporting requirements of its emissions far-
gets, a second track will be established for
joint implementation projects in that country
that will use a project cycle similar to that for
CDM projects, reflecting the fact that the pro-
ject’s emissions are no longer accounted for
under the country’s achievement of its target.

. Joint implementation projects can
begin generating credits with the start of the
Kyoto commitment period in 2008, though JI
projects can have started anytime after the
year 2000.

Fven following the key political decisions reached in
the Bonn Agrecment last July, Parties had been faced
with an extremely complex set of legal texts on the
Kyoto mechanisms, representing the enormous diver-
sity of views and interests among the Parties on the
underlying concepts of emissions trading. These
decisions at COP-7 cut through that proliferation of
proposals and legal texts to provide a sound frame-
wozk for the establishment of the Kyoto mecha-
nisms. The Accords give additional impetus and
confidence to the ongoing development of emissions
markets in various countries, and it provides the
thrust necessary to get the COM off to the “fast
start” that was originally envisioned to begin in year
2000. While the CDM Executive Board still has
considerable work to do in developing methodolo-
gies for baselines and verification of CDM projects,
the Marrakesh Accords give considerable certainty
for investors to start CDM projects.

Sinks

The Bonn Agreement defined eligible activities that
sequester carbon from the atmosphere through soils
and vegetation (“‘carbon sinks™). Eligible sinks
activities in Annex | countries include forest man-
agement, cropland management, grazing land man-
agement and revegetation. Afforestation and refor-
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estation are allowable sinks activities under the

CDM, but are limited to 1% of base year emissions
waltiplied by five. In addition, the Marrakesh

Accords include the following new provisions

regarding sinks:

. The ncwly created emissions
Removal Units (RMUs) to represent carbon
sequestered through domestic sinks activities
can be used towards a country’s emissions
reduction commitment within the compliance
period that the reductions are generated.
RMUs cannot be banked for future compli-
ance, therefore restricting their life on the
emissions market. From the market’s per-
spective, this is likely to enhance the use of
RMUs for compliance in the first period,
making AAUs the preferred tool for banking.

. Russian Siaks Exception:
Immediately following the Bonn Agreement
in July, Russian negotiators had signaled their
dissatisfaction with the 17.6 million metric
ton CO2e ceiling for credits for forest man-
agement activities contained in Appendix Z
to the Bonn Agreement (the Appendix con-
tains a specified ceiling for cach Amex |
Party’s activities under Article 3.4 for the first
commitment period). After intense bargain-
ing in Marrakesh, Parties granted an excep-
tonal last-hour concession to Russia’s
demnand, and expanded the Russian ceiling to
33 million tons. This mcrease in Russian
sinks capability, adding to an already high
reserve of emissions from slowed economic
aciivity in the 1990s, could bolster Russia’s
ability to meet a large portion of the global
GHG emissions reduction supply. However,
Russia still faces challenges in completing
acceptable inventories of sinks and emissions
that are prerequisites to trading.

. The cligibility of sinks activities
under the CDM is limited to afforestation
and reforestation activities, up to a ceiling of
one percent of base year emissions multiplied

by 5.

As agreed in Boan, in addition to the forest manape-
ment activities covered in Article 3.4 of the Protocol,
Annex B countrics will have unlimited use of credits
from sinks sctivitics under Artick 3.3 of the Kyoto
Protocol to meet their emissions targets.

Other Decisions

Assistance o Developing Countries: As agreed at
COF 6.5 in Boan, three new funds were formally
established in the Marrakesh Accords to provide
assistance (o developing countries. The adaptation
fund, to be financed by a share of the CDM pro- -
ceeds, will provide assistance to developing coun-
trics most vulnerable to the adverse effects of chmaie
change. In addition, a special climate change fund
and & separate fund for least dzveloped countries will
provide assistance for capacity building, technology
transfer and other needs. There are no mandatory
obligations for countries to contribute o these funds,
however, so they are reliant on vohmtary contribu-
tions. An enhanced framework 1o stimulate the
transfer of environmentally-sound technologies was
agreed to, and a consultative group of experts on
technology transfer was clected in Marrakesh o pro-
vide guidance 10 this framework.

Kazakhstan and Turkey: COP-7 noted
Kazakhstan’s commitrnent to 1zke on a quantified
emissions target under Annex B of the Kyoto
Protocol, and agreed to allow Turkey to remain in
Annex I of the Convention but be removed from the
financial obligations of Annex [I, meaning that
Turkey will be in a position to take on & quantifred
emissions targe! by at least the second commitment
period.

Looking Forward: The Coaference agreed to con-
sider a process at COP-8 to evaluate commitrnents
by developing countries under the Convention, an
unprecedented move that could open the way toward
discussion of emissions targets for developing coun-
tries. COP-7 also agreed upon 3 Marrakesh
Ministerial Declaration to next September’s World

14




Summit on Sustainable Development in
Johannesburg, South Africa. Following the confer-
ence, a pumber of countries, including Japan,
expressed their intent to seek ratification by the
time of the World Summit on Sustainable
Development in September, 2002, Finally, the con-
ference agreed that COP-8 would be held in
October-November of 2002; India has cxpresscd
interest in hosting that conference.

BusINESS OUTLOOK

For the business community, perhaps the delegates’
most significant accomplishment is the work com-
pleted on the technical procedures governing the
comerstone flexibility mechanisms of CDM, JI and
International Emissions Trading. Building on the
successes of Bona, the delegates managed to agree
on the detailed text that provides the operating rules
for international trading, address party eligibility for
participation in the mechanisms, and outline the
nature and scope of a compliance regime.
Importantly, the Marrakesh decisions successfully
avoided any of the potential landmines proposed by
some delegations that could have severely inhibited
attempts to create an efficient emissions market.

These steps, together with recent national and

gregional guidance on the development of emission
reduction regimes and trading schemes, mean that
the policy infrastructure for the global carbon mar-
ket is starting to take shape. To date over 40 coun-

- tries have ratified Kyoto. A number of Annex I
countries have climate change mitigation legislation
in place and some, like Denmark, the UK and
Sweden have gone so far as implement emissions
trading schemes. Though Marrakesh does not pro-
vide the specific sovereign legislation necessary to
gOVEIn Corporate response, it does provide the guid-
ance that national governments need to seek ratifi-
cation of the Kyoto Protocol and draft implement-
ing regulations.

The prospect of entry into force of Kyoto, which
received a significant boost in Marrakesh, is expect-
ed to provide important policy signals to allow the

@<

world business community to take the lead in meet-
ing emission reductions goals. Policy processes at
the national level are likely to pick up speed as coun-
tries move to ratify and plan to implement Kyoto.
Though companies with assets in the U.S. may face a
less certain regulatory future, it is possible for busi-
nesses in other major industrialized countries to start
planning for a GHG-regulated economy, especially
as national systems come into greater focus.

A full copy of the 245-page Marrakesh Accords can
be accessed at wwwunfcee.int,
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February 14, 2002

U.S. Global Climate Change Policy
A New Approach

The President announced today a new approach for meeting the long-lerm challenge of climale change. Specilically, the

President’s plan will:

Reduce the Greenhouse Gas Intensity of the U.S. Economy by 18 Percent in the Next Ten Years. Greenhouse

gas intensity measures the ratio of greenhouse gas (GHG) emissions 10 economic oulput. Tiws new appeoach focuses
- on reducing the growth of GHG emissions, while sustaining the economic growth needed 10 finance investiment in new,

clean energy lechnologies. |t sels America on a path 1o siiw the growth of greenhouse gas emissions, and - as e

science justifies - 1o siop and then reverse thal growth.

The United States will lower its rale of emissions from an estimated 183 melric fons per milion dollars of GOP in 2002,
o 151 metic tons per milion doltars of GOP in 2012. We will achieve these reductions through a combination of current
and new efforts. Meeling this commitment will prevent over 500 milion metric tons of greenhouse gases irom endering
the atmosphere over the next ten years — the equivalent of taking 70 milion cars off the road. This goal is comparable o
the average progress that nations participating in the Kyolo Prolocol are required I achieve.

Reduce GHG Emission Inlgnsity 18% Over the Next Decade
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Substantially improve the Emission Reduction Regisiry. The President direcled e Secrelxy of Energy. in
consultation with the Secretary of Commerce, Secretary of Agriculture, and the Adminisirator of the Eswironmental
Prolection Agency, 1o propose improvements o the curren! voluntary emission reducion regisiralion program under
secion 1605{(b) of the 1992 Energy Policy Act within 120 days. These improvements will enhance measurement
approaches.

Protect and Provide Transferable Credits for Emissions Reduction. The Fresiient directed the Secretary of Energy
fo recommend reforms 1o ensure that businesses and individuals that register reductions are nol penalized under a
future cimate policy, and to give ransferabie credits i companies thal can show real emissions reducions.

VYV ERYR ROV YV Y PPV LY FITTViiiyiiivyvT




Review Progress Toward Goal and Take Additional Action if Necessary. I, in 2012, we find that we are not on track
toward meeting our goal, and sound science justifies further poficy action, the United States will respond with additional

measures that may inchide 2 broad, market-based program as well as additional incentives and voluntary measures
designed to accelerate technology development and deployment.

Increased Support for America’s Commitment to Climate Sclence and Technology. The President's budget

includes $4.5 biflion for climate change programs in 2003, a $700 million increase over FY'02 ~ notable given America's
focus on security issues in the President's new budget proposal. Key elements of this effort include:

v The Climate Change Research Initiative. The U.S. will spend $1.7 billion in FY'03 for basic research on climate
change, $40 million of which Is dedicated to leverage other funding to address major gaps in understanding the

carbon cycle and the role of black sool.

v The National Climate Change Technology Initiative. The U.S. will spend $1.3 bilion on climale change
technologies, of which $40 milion will be spent on development and deployment of advanced energy and

sequestration technologies critical to fong-term emission reduction.

Implement a Comprehensive Range of New and Expanded Policies, including:

v Business Challenges: The President challenged American business and industry to develop new agreements with
the Administration {0 reduce greenhouse gas emissions, building upon suctessful aluminum and semiconductor

agreements.

v Enhanced Activities in the Transport_Manufacturing -and Agricultural Sectors: The plan includes $4.6 bilfion in tax
incentives over five years fo spur investments in renewable energy, hybrid and fuel celf vehicles, co-generation and
landfilt gas. The President also supports including expanded sequestration elements in the Farm Bill,

New and Expanded international Policies Designed to Complement Our Domaestic Programs:

v Triple Funding for *Debi-for-Nature” Tropical Forest Conservation P . Under the Tropical Forest
Conservalion Act, daveloping countries agree to protect their tropieal forests from logging, protecting biodiversity,
avoiding emissions, and preserving the subslantial carbon sequestration services they provide. Under the Bush
Administration *debt-for-nature” swaps have been negotiated with Belize, E! Salvador, and Thailand,

¥ Fully Fund the Global Environment Facility (GEF). The President's plan calis for $178 million in FY03 for the GEF,
the chief multilateral climate change assistance funding mechanism — an increase of more than $77 million.

v Bilateral Assistance. The President's cfirﬁate pian calls for $155 miillion for the United States Agency for Intemational
Development, which will continue fo be a major source of climate technology assistance to developing countries,

v Investing $25 Million in Climale Observation Systems in Developing Countries. In response fo the National Academy
of Sciences’ recommendation for better observation sysiems, the President has allocated $25 million and challenged

other developed nations te match the U.S. commitment.
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President Bush Announces
Climate Change Policy

n February yth, President Bush announced his adminitiration’s long-swalted ch-

mate change policy. At the core of the policy is & voluntary goal to redhce the

greenhouse gas (GHG) intensity of the V.S economy by 38X by 2002 Under the
plan, the current GHG intensity level—183 metric tons of carbon equivalent (mtce} emn-
sions per million doltars of GDP In 2000—would be reduced 10 K7 sace per sillion dod-
lars of GDP in 2012. By setting a voluntary goal defined n terms of GHG mtensaty. rather
than absoiute emissions levels, the pian allows the U S 10 demornstrate progress agaunst
a metric through voluntary actions. Ar the same twne, the plan reflects the adwinestra-
tion’s view that mandatory emissions caps. sich a5 those ershrined in the Kyoto
Protocol, would unduly constrain economic growth.

This analysis will describe the main elements of the President’s cimate change plan and
assess the impact of the plan on U.S. GHG emissions.  Afver reviewing key provisions o
the plan, the analysis will consider the President’s proposad in the context of the evolv-
ing climare policy debate in Congress, discuss international reactions 10 the plan, and
offer some finaf thoughss.

{contimsed on page 2}

...And Multi-Pollutant Plan

ry~he Bush Adminisiration issued its long-swaited melti-pollotart proposal on
February 14 2002 The CLEAR SKIES inltiative establishes the general framework for
2 proposal to reduce power plant emissions of NOx, 502, and merosry over the next
16 years (Tor this aricle combined repdation of NOx, S0z and meroxry is referred 10
mults-pollutant). implementation of this initiarive will require amending the Oean Ax
Act, This policy position is intended 10 give the Administrarion & voice s the debaee over

multi-pollvtant legislation on Capitol Hill
The Logic of Using a Maitiple-Pollstant Approadh

Electric vtility companies regard the qurrent regulatory spproach #s being unnecessanty
costly and complex h presents significant challenges and uncertainties particalarly for
coal-based power plant operators. Manry, including otility officaty, have concluded that
there is a better way to achieve air quality goals.

Designed properly. a multi-potiutant approach would be 3 more efficient way 10 actweve
economic, energy and environmenial goals. Such an approach would provide regulatory
CeralNty. continue 10 improve air quality, increase compliance flexibikty and redue
as part of the eleciricity supply mix. The Edison Electric Institute (EED). the trade ass00-
ationr of investor-owned utitities, has advocared for a medti-poflutant approach thas
reduces S0z, NOx and mercury. The environmental community [avors 3 mwulti-emissions
approach il it would produce deep emission reductions of 502 NOx. mercury and CO:

{continued on page 5)
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Bush Climate Policy

{continued from page 1}
Summary and Assessment of the President’s Climate
Change Plan :

GHG Intensity Target

In the administration’s announcement, the voluntary GHG Intensi-
1y target is described as a "national goal” which “sets Americaon a
path to sfow the growth of GHG emissions, and as the science jus-
tifies, 10 SO and then reverse that growth,” The announcement
directly responds 10 criticism from pelicymakers who were disap-
pointed by President Bush's decision (0 withdraw {rom the
Protocol; it states thay the President recognizes America’s respon-
sibility 1o reduce emissions, and asserts that reversing emissions
growth will eventually stabilize atmospheric concentrations of
GHGs at safe fevels. However, the plan emphasizes the need 10
protect the economy from the negative effects of overly-restrictive
emissions largets before technologies have been developed that
can break the link between economic growth and emissions
growth.

According to the administration's estimates, achieving the GHG
intensity target would reduce emissions in 2012 by 100 million mice,
or 4.5% relative 10 business-as-usual emissions in that year. The
plan is estimated to achieve more than soo million mice in reduc-
tions over the period z002-2012. In comparison, the Clinton
Administration’s comntitment under the Kyoto Protocal would
have reduced emissiont by about joo million mice aver a shorter
period, 2008-12,

Although the administration did not provide a complete explana-
rion of its calculations, estimates of future emissions under the
plan can be made based on information provided in the announce-
ment and other data. We estimate thal the administration’s plan
would result in U.S. GHG emissions in zo12 that are approximately
13% above 2000 levels, 31T above iggo levels, and §#1% above the US.
Kyoio Protocol target of 7% below 1990 levels. These figures are
comparabie to other estimates quoted in recent news reporis.

Because the GHG intensity target ties total emissions 1o perfor-
mance of the economy, it does not guarantee that any specific
emissions reductions goal will be met. Natsource's estimates adopt
the administration’s assumption that U.S. GDP will increase 3% per
year until 2002, I GDP grows less than 3% per year, achievement of
the GHG intensivy targer would imply a greater amount of emission
reductions (relative to business-as-usual} than estimated above.

On the other hand, if GDP grows more than 3% per year, achieve-
ment of the GHG intensity target would Imply fewer emission

reductions.

A GHG intensity target can lead to significant emissions reductions
if it is sufficiently aggressive {i.e., If it requires reductions in GHG
intensity that outpace economic growth). However, the adminis-
tration's eaal of reducing GHG intensity by (3% by 2012 would lead
10 only modest reductions — an estimated 4.5% reduction from
business-as-usual. GHG emissions would continue 1o grow at
about 12 per year between 2002 and zo12, compared with about
1.4% under business-as-usual. Some observers suggest that achiev-
ing the goal will require little effort since U.5. GHG intensity has
been declining during the past two decades due to improvements
in energy efficiency and the shift towards less energy-intensive
industries,

The administration justifies the modest reductions called for under .

the plan by asserting that forecasis of the average reductions
required by nations implementing the Kyoto Protocol range (rom
zero 10 73. (These figures do not refer to Annex B countries’ tar-
gets under the Protocol, but rather the actual emissfon reductions
they will achieve ndependent of emissions trading and sequestra-
Lo activities. The average emission reduction effort in other
Annex B countries would have been higher if the U.5. were partic-
ipating in the Protocol, since U.S. demand would have greatly
reduced the supply of low-cost allowances available to other coun-
tries in international GHG markets.) The plan also notes that
because GHG intensity goals do not impede economic growth, they
provide a practical basis for discussing goals with developing coun-
tries. This message, and criticism of the Kyoto Protocol in a recent
Council of Economic Advisors’ (EEA) report. sugeest that the
President may push in the future for a GHG intensity approach at
the international level, perhaps as an alternative to the system of
emission reduction targets embraced in the Protocol.

National Emissions Registry; Initistives to Encourage and
Track Reductions

The plan sets a 4-month deadline for a proposal from the Secretary
of Energy. with input from EPA and the Departments of Commerce
and Agriculiure, 1o improve the 1992 Energy Policy Act's 1605h pro-
gram. Under 160sh, companies curremly register thejr GHG emis-
stons and emissions reductions on a voluntary basis. Revisions 1o
the program would be intended 1o give greater credibility to regis-
ered reductions by improving and standardizing measurement
protocels for emission reductions and carbon sequestration, and
by taking account of emerging domestic and iniernational
approaches to measurement. Reporting of emissions and emis-
sions reductions would remain voluntary under the President’s
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plan.

The plan cails for the Secretary of Energy to recommend reforms
that would ensure that early reductions are not penalized under
future climate change poiicies, and that inaction is not rewarded.
Significantly, it also ealls for reforms that would give “rransferable
credits” 10 companies that can show “real reductions.” This provi-
sion recognizes that companies will have greater incentive 1o
implement and register cost-effective embssion reductons in
advance of mandatory requirements if they are ceriain that those
reductions will be recognized under future programs. However,
the provision does not specify whether emission reductions that
have been implemented in the past will be eligible for recognition.

The administration notes that it will assess whether existing
authority under the Energy Policy Act is adequate to implement
changes 10 the 1605b program, or whether new legislation would
be needed. Several legislative proposals to improve or replace the
1605b program have been proposed in this Congress and in previ-
ous sessions. .

In the announcement, the President also states that he wilt
emagemmpuﬁesmdevdogvulmmcm-rmmnw
ments with the administration under EPA’s “Climate Leaders”™ pro-
gram. Eleven companies are currently partkipating in the pro-
gram.

Tax Credits and Production Credits for Renewable Energy
and Cogeneration

The administration proposes to award $555 million in 2003, $4.6 bil-
lion over the next 5 years, and $7.1 billion over the next 1o years as
tax credits to spur investment in solar, wind, and biomass energy
sources, hybrid and fuel cell vehicles, cogeneration, and iandfill
gas. Many of these provisions were included in the President’s FY
2003 budget request. The tax credit provisions include the follow-
ing:

¢ A three-year extension of the current 1.7 cent-per-kWh
credit for electricity from wind and biomass, an expansion of the
list of eligible biomass facilities, and 2 0.5 cent-per kWh credit for
electricity produced from coal-fired lacilities co-firing newly-elivi-
ble sources of biomass;

® A X tax credit for purchases of residential photo-
vohaic equipment (during 2002-07) or solar water heating systerns
{during 2002-05), up 10 $2000 for each type of equipment:

* A 1ax credit of up to $4.000 for the purchase of new
hybrid (eiectric/fuel) vehicles and of up to 38,000 for the purchase
of fuet cell vehicles between 7002 and 2007

» A 1032 1ax credit for investments in combined heat and
power systems between 2002 and 2006;

® A tax credit of approximately ¢ cene-per-kWh (.
eneryy produced from methane from fandiifls regulated I
methane emissions. The credit would be 15 cens-per-kWh |-
unregulated landfills, and would apply 10 energy prodaced frod
new facilities through 2010.

Trarsportation Sector Initistives

In addition to citing the administration’s recently announce
“FreedomCAR™ nitiative. which is almed at promoting deveker
ment of hydrogen-fueled wvehicles, the plan announces thar -
Secretary of Transportation will recommend updated corporat:
average fuel economy (CAFE) standards.  The Secretary’s actwx:
must take into account a recert National Acadewy of Science
report. which recommended allowing manuiacturers % trade fue
economy credits. The administration’s plans on CAFE may be has
tened by activity in the Senate, where increased CAFE standand-
are currently under consideration as part of the Democrats” com
prehensive energy bill.

Agriculture § Sequestration

The plan proposes 10 increase funding from $i billion 10 53 bathor
to implement the conservation tite of the Farm B, which woulkd
result in an additional 35 7 mvmec of sequestration awmaally. The
Secretary ol Agriculture will also recomsmend additional incentive
measures 10 increase forest and agricultoral GHG sequeestration
Reiated measures are currently being corsidered in the Ferm Bidi
which passed the House and Senate and is now in conference com-
mittee. The Senate version of the bill contains 3 messure thar
would provide $20 million in grant funding over 5 years 10 agricut-
tural producers, nonindustrial private forest owners and farmer-
owned cooperatives to monitor, measure, verify and awdit (using
independent third parties) carbon sequestration and ghe emdssion
reductions from eligible projects. In each of the ¢ years FY 200:
to FY 2006), $1 mullion would be provided 10 carry oux farmes-
owned cooperative carbon environmental trade pilot projects.

Possihie Further Measures in 2082

if in 2042 the U.S. &5 not on track 10 meet the GHG intensity goal
addizional measures may be considered, including "3 broad.
market-based program™ and “additional incentives and voluntary
measures designed 10 “accelerate rechnology development and
depioyment.

Other Provisions

The plan also calls for increased spending on clmate-retated so-
ence and 1echnology. and assoned nternationad progects geaned
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toward climate research, technology transfer to developing coun-
tries, and debt-for-nature swaps.

The Bush Climate Plan Differs from Current
Proposals in Congress _

Now that the President has announced his climate plan, a key
question is how the plan will impact the evolving climate policy
debate in Congress, and particularly the Senate, where a 4-poliu-
tant bill that includes mandatory COz controls for electric utilities
is expected 10 be debated by the Environment Committee this year.

On February 5, Senator Jelfords (I-¥T), the Chairman of the Senate
Environment Comimitntee, decided to postpone a committee
markup of his g-pollutant bill (the Clean Power Act, S. 556} uniil
late March. !t does not appear that the President’s plan could pro-
vide the basis for building a consensus approach in the
Envirorumert Committee. After the President’s announcement,
Senator Jeffords criticized the plan for failing 1o produce real 0z
reductions. There is an immense gap between the President's cli-
mate plan (which Is voluntary and allows U.S. GHG emissions to
increase 10 31X over iggo levels by 2012) and the Jeffords bill as
introduced (which is mandatory and requires electric generators 1o
reduce emissions to 1990 levels by 2007). In addition, there is also
a significant gap between Senator |effords’ proposed caps on the
other 3 pollutants — 502, NOx and mercury — and the President’s
proposed caps (see separate article in this special supplement on
the President’s Clear Skies Initiative).

The President’s climate proposal may receive greater attention
and scrntiﬁy in light of a number of climate-related proposals that
have beentintroduced in the Senate. Senator Jeffords is expected
1o push lor passage of a version of his 4-pollutant bill by thz2
Eaviromment Committee, and reportedly has sufficient votes td
ensure passage. The Senate is beginning debate on the Democrats’
comprehensive energy bill. which includes a mandatory GHG emis-
sions reporting provision, as well as a provision calling for
increased CAFE standards and a system for rading credits received
for surpassing CAFE standards. In addition, Senator Lieberman (D-
CT), last year's Democratic candidate for Vice President,
announced that he is developing a cap-and-trade proposal with
Senator John McCain (R-A2). the runner-up 1o President Bush in
last year's Republican primary. These proposals could raise the
profile of climate issues in the Senate, particularly if other coun-
tries’ efforts 1o ratify the Kyoto Protocol result in increased public
support in the U.S. for more aggressive action on climate change.

On the other hand, the modest reductions cailed for in the
President’s plan could find support amang Senators favoring a "go-
slow” approach, particularly if there is little public pressure to 1ake

more ageressive action. That said, no major environmental orga-
nization favors the Bush plan-and without such an endorsement, it
could be politically risky for Senators to support the plan. Given
the distractions of an election year, combined with concerns about
a sluggish economy and few legislative days remaining on the cal-
endar, it is unlikely that the Congress will complete work on major
climate change legisiation this year.

International Reaction to the Bush Climate Plan Was
Lukewarm

since President Bush officially announced in Junie 2001 that the U S,
would not pursue ratification of the Kyoto Protocol, there has been
much speculation regarding the possible shape of the administra-
tion's climate plan. There has also been concern among support-
ers of the Kyoto Protocol that a Bush climate plan could undermine
support for the Protocol. Japanese and Russian support for ratifi-
cation Is particularly important, since the Protocol cannot enter
into force without their ratification.

[n order to enter into force, the Protocol must be ratifted by at
least g5 countries accounting for at least 55 percent of 1990 Annex
1 CO2 emissions. With the US standing on the sidelines, ratification
by the EU, lapan, and Russia would be required at a minimum to
achieve entry into force. The EU is aggressively pursuing ratifica-
tion of the Protoco) by June 2002. in time for the World Summit on

" Sustainable Development in Johannesburg. However, Japan’s sup-

port has been somewhat less certain, despire public pronounce-
ments, because of the country's economic woes and its strong
preference ro have the U1.S. participate in international GHG emis-
sion reduction er[orts’.f‘-‘. Russia’s intentions have also been the sub-
ject of some speculation, although many pbservers expect Russia
to ratify in light of the significant revenue it can generate by sell-
ing emisslon reductions and surplus allowances.

Reactions to the President’s climate plan in Europe and Japan were
marked by mild praise for the President’s recognition of the need
to take action on climate change. disappointment with the emis-
sion increases aflowed under the U.S. plan, rejection of the plan as
an alternative to the Kyoto Protocol, and expressions of hope that
the U.S. will eventually rejoin the Kyoto framework. [apan reaf-
firmed i1s plan to ratify the Protocol during the current session of
the Dier, which ends in June, while the EU, Germany and the United
Kingdom reconfirmed their intention to ratify by June 2002, haly
also recently passed a draft law to ratify the Protocol; the draft Jaw
must be approved by Parliament to enter into effect.

Japanese Prime Minister Junichiro Koizumi described the plan as a
“very positive proposal”, but added that japan expected further
efforts. Japanese Environmemt Minister Hiroshi Oki was fess posi-
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the plan’s voluntary nature. The Bush plan calls for rules that
would provide “transferable credits” to companies that can show
“real reductions.” Inclusion of this provision suggests that the
Bush administration views market mechanisms as an important
tool for creating incentives 1o reduce GHG emibssions. If the
administration is able to provide companies with certainty that
their emission reduction efforts will be recognized under furure
GHG emission reduction requiremients, many firms would have sig-
nificantly Jess reluctance to implement early reductions. A credi-

ble registry and a well-designed credit-for-early-aciion measure
allowing for trading would motivate firms to plan for the future
and, potentlally, to implement cost-effective internal reductions
and credit purchases in advance of mandatory requirements.

Natsource will continue monitoring reactions to the President’s cli-
mate plan, new developments in the administration's implementa-
tion of the plan, and other key developments in emerging domes-
tic and international climate policies.

Bush Administration’s Multi-pollutant Plan Announced

{continued from page 1)

within at teast the next decade (adding €Oz to the roster of regu-
lated emissions).

The Legislative Landscape

The legislative activity on reductions of power plant emissions has
centered on the Senate Environment and Public Works (EPW)
Committee chaired by Senator Jeffords (!, YT). In March 2004,
Senator feffords introduced legislation (5. 556) to address emis-
sions from pewer plants. $. 556 would require significant reduc-
tions in NOX S0z mewcwry and €Oz by January 1, 2007. Senator
Smith (R, ME), the ranking minority member of the committee, also
supports multi-emissions legislation, as does a majority of the
commitiee.

The EPW Committee has held several multi-emissions hearings,
Mark-up of $.556 could occur in April.

Details of CLEAR SKIES Initiative

g
Chart 1 lays out the details of the Administration’s initiative com-
pared 10 5. 556,

The CLEAR SKIES initiative has less stringent reduction Jevels and
later deadlines than Environmental Protection Agency proposals
that were previously the subject of debate within the
Administration.

Several aspects of the Bush initiative deserve particular atrention.
The second phase deadline for reductions of all three poltutants is
2018, 12 years later than the S. 556 deadline. In addition, the West
will have less stringent reducrions for SO2 and NOx 1han the East,
The exact East/West levels are not specified. Regarding SOz, the
Administration endorsed the 510,000 ton air guality goal enshrined
in an agreement of Western Regional Alr Partnership (WRAP)}—a
collaboration between federal, tribal and state governments
fecused on regional haze in the Grand Canyon region—and stated
that SOz allocations will “track”™ that agreement, The

Administration also stated that there wouid be different reduction
caps and separate East and West trading regions for NOx. The ini-
tiative also Includes incentives for power plants that install scrub-
bers early in the program. Detalls for this early action incentive
program also have nat been released.

The CLEAR SKIES initiative includes a is-ton mercury cap (two-
thirds reduction from current emission levels) to be achieved by
20i8, apparently with rading Howewer, EPA has started to devel-
op whiat could be a more stringent requirement, through rulemak-
ing. This regulatory requiremern is unlikely to allow for trading and
would be implemented by December 2007 under existing Clean Air
Act apthority. The CLEAR SKIES initiative would replace the mer-

cury regulatory requirement.

In addition 1o the targets and compliance deadlines, there are many
Important details not addressed by the Administration’s announce-
ment:

€. 1 Does the Administration’s program replace other parts
of the Clean Air Act o provide regulatory certainty?

2. How will the Jook-back provision (that allows the EPA
Administrator to revise the reduction levels in the second phase of
the proeram) work?

3. How will East/West reduction targe:s be allocated?

4. Will the mercury reduction target take into account the
difficulties associated with reducing mercury in Western coals?

5 Will reductions from co-generation {combined heat and
power) and industrial boilers also be required?

The Administration plans 1o make an announcement regarding the
new source review (NSR) program very shortly. While there were
no specifics announced as part of the CLEAR SKIES initiative, there
are Indications that significant NSR reforms are planned.

Trading

A cornerstone of the CLEAR SKIES initiative Is cap and wrade. The
Administration estimates that a cap and trade program could result
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i compllance costs savings of as much as 51 billion anrasally. Both
5. sob and the CLEAR SKIES initiative provide for NOx and S0z trad-
ing. 5. 556, however. would prohibit mercury trading.  The envi-
ronmental cocemmity Is vigorously opposed 10 wading mercury.
The Administration supports trading for all 3 polhrants, including
mercury. However, there are concerns about concentrating mer-
cury emissions in particular localities or “hot spots.”

Initial Reactions

The environmestal community has been critical of the CLEAR SKIES
proposal. Their reaction can be characterized by the statement by

Angela Lediord, Director of the organization Clear the Air, “The
President’s streamlining could actuatly allow more pollution than
current law allows.”

Lhilities have been cautious in their remarks. For example, Edison
Electric Institute welcomed the release of the Bush Adminisiration:
multi-pofiutant plan. However, EEl characterized the injtiative as
“an ambitious program that would be very challenging o meet”
Generaily, the CLEAR SKIES inigiative has more stringent reduction
levels than advocated by most (though not all) utilities. However,

the date {or the Ninal reductions (2048) ks later than the utitry pe
posals.

Prospects for Legislation

Legislation on mult-emissions in this Congress is very unena
Chairman jeffords ikely has the votes 10 report “Towr pollutar
legisiation owt of the Senate committee. Howewer, action in the
Senate Is not anticipated and passage of any legisiation with §.55
like levels and dates is extremely unbikely. A key pownt to war
will be whether Senators Smith and Voinovich (R, OH) negotiate
compromise with Senator jeflords before or during mark-up of
o5, As we move closer 1o the (all Congressional elections. H
action on this issue will become more unlikely. Prospects For e
islation in the next Congress can be better assessed after the ne:

election.

{} Al reductions are achieved tough 2 Cap and trade program exce.
where noled.
(2) Al reductions are calculated from the Oamery fevels in e able.

(V) £ 556 does not allow mercwy rading.

Chart 1. CLEAR SKIES Initistive vs. S. 556
Annusl Emissions (1)
Current CLEAR SI0CY iniiglive . 538
Levels 2008 2010 2018 2007
NOX 5 21 _ 7 -1.5
Mon \ons) {58% red. (2)) (67T% md.) (PO% red )
s02 " N 45 3 -22
(MEon (ors) se%md) | gMmmd) {30% red )
Hg a8 - L 5 ~5{3)
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DISCLAIMER

This toolkit is not intended to substitute for engaging a qualified professional who is
experienced in the development of the carbon emissions baseline of a climate change
mitigation project. Establishment of a credible baseline is critical for all CCMPs.
Achieving a credible baseline is extremely complicated for certain CCMPs. The quality
of emissions reductions, as perceived by the marketplace, and therefore the market value
of the reductions, may be severely downgraded in the absence of the involvement of a
carbon baseline professional who has a proven track record of providing these

specialized services.
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1. Inteaduction

Intended applications of toolkit

This toolkit describes the essential elements and steps for baseline calculation procedures
to be applied to climate change mitigation projects (CCMPs) in India in the energy
generation and energy efficiency sectors. This toolkit is intended only as a road map by
which the CCMP developer can gain a strong conceptual understanding of the baseline
characterization that must be established for the project.

The procedures in this toolkit apply to two broad project types:
1. Alemative energy production, in which a less carbon-intensive source
(rencwables, natural gas, etc.) is used to generate electric or thermal energy
2. Energy efficiency, in which electric or thermal energy consumption is reduced

Bath project types can displace carbon emissions from three different sources:
1. Gnid-generated electricity
2. Electricity generated off the grid
3. Thermal (steam, hot water) enesgy generation.

Other project types, such as methane capture from various possible sources, as well as
waste-to-energy projects arc described in a general way here. Specific treatinent of such
project rypes is pot provided, but the basic principles provided here establish the
groundwork for performing baseline analysis of such projects. Further, it is anticipated
that case materials based on projects under development in India may be prepared as part
of the testing of this toolkit.

Limkages with the otber toolkits

This Baseline Toolkit is closely linked with the M&V Toolkit and it provides necessary
input to the Sustainable Development, Carbon Finance, and Marketing and Funding
Toolkits. The Baseline Toolkit develops the procedures for determining the baseline
carbon emission rale and quantifying the emission reductions resulting from the CCMP.
The M&V Toolkit identifies the parameters that must be monitored to update the baseline
calculations and determine the actual CCMP performance, which will allow the
quantification of actual emission reductions. The M&V Toolkit presents the procedures
for this quantification, which are those included in the Baseline Toolkit. In developing
the baseline, there is risk that the baseline does not accurately predict the actual cmission
reductions that will occur. M&V addresses this nsk, assuring that the buyer of carbon
credits gets what they pay for.

The Baseline Toolkit provides necessary input to the other three toolkits by quantifying
the emission reductions resulting from a CCMP. This provides a yardstick with which to
assess the project’s environmental sustainability, as discussed in the Sustainable

Baseline Toolkit
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Development Toolkit. It also determines the quantity of carbon credits that can be traded,
which is a necessary prerequisite to the Carbon Finance Toolkit and the Marketing and

Funding Toolkit.
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2. Coneeptiead Backeraund

Definition and importance of a baseline

CCMPs implemented in India will produce reductions in greenhouse gas emissions
compared to what would otherwise occur. The baseline represents the emissions that
would occur in the absence of the CCMP. The difference between the CCMP case and
the baseline defines the value of the carbon reduction. Internationally accepted standards
demand that selected CCMPs have a credible, quantifiable and verifiable baseline of
emissions, from which reductions can be measured and verified. The definition of the
baseline is inherently counter-factual (it will be replaced by the proposed CCMP) and
therefore somewhat uncertain. Nevertheiess, the establishment of the baseline is the key
step in determining the extent to which a CCMP satisfies the requirement of additionality
under the Clean Development Mechanism (CDM) or other carbon-reduction trading
regime provided under the Kyoto Protocol to the UN FCCC.

In the absence of a standard bascline set by regulatory authorities, for example a
technology standard, baselines must determined on a project-specific basis that is
reasonable and verifiable. The first step for identifying a project-specific baseline is to
détamine the “system boundaries™ within which the GHG emissions are calculated. The
systems boundary, for example, might be all electricity generated in a regional grnid
system into which a renewable energy project feeds, as opposed to the entire national
grid. Individual CCMPs inherently displace the emissions of different sources,
depending on the type of project and its location in the country. As a result, the system
boundary must be carefully chosen to ensure that the baseline accurately charactenizes the
emission reductions from the CCMP.

For energy sector projects considered here, net emission reductions for CCMPs are
calculated on the basis of the carbon content of the fossil fuel replaced. Thus, the
principal elements that determine the amount of reductions include:

1. The baseline carbon emission rate

2. The project’s energy production rate (for gencration projects) or reduction m
energy consumption (for efficiency projects)

3. The project emissions (if any)

These elements must be quantified and measured in order to accurately calculate a
CCMP’s emission reductions. The general steps required for baseline development are
illustrated in Figure 1.

Baseline Toolkit
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Figure 1: Critical Path Diagram for Baseline Development

[Step 1: Gather required datal

L1

[Step 2: Define project boundary]

1

[Step 3: Identify the appropriate baseline source

-

Step 4: Calculate baseline carbon emission rate]

-

[Step 5: Calculate emission reductions]

-

Etep 6: Perform monitoring and ven’ticati(ﬂ

Risk assessment and mitigation

The baseline is subject to the risk of being adjusted or even rejected at some later date if
it is not well-designed and documented. If possible, an authontative third party should
validate the baseline. A baseline that does not hold according to initial expectations over
a specified period of time can undermine delivery of the projected Certified Emission
Reductions (CERs), the tradable units under the CDM. Both the buyer and the seller of
the CERs could as a result suffer from any unexpected a shifl in the baseline, In the
worst scenario, the seller could be prevented from realizing expected revenues from the
sale of CERs, while the buyer may find that fewer or none of his previously anticipated
CER purchases will be fuifilled. At a minimum, shifts in the baseline can change the
relative price and value of the CERs. The higher the quality of the baseline, the lower the
overall risk to all the parties to the project.

Risks to the baseline must therefore be identified and mitigated early. If it is not possible
to mitigate all the identified risks to a project baseline, the parties to the project could
instead agree to a more conservative figure for any related transactions or recorded
reductions. In this context, the perceived risks to the baseline can determine the “quality”
of the CERs sold by the project. The lower the perceived risk to the baseline, the higher
the CER quality. In order to maximize the quality of the CERs, and thus their value, it is
in the interest of the seller to engage a well-qualified and experienced expert to quantify
the original CCMP baseline. Similarly, it is in the interest of the buyer to engage a well-
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qualified and experienced M&V agent to verify the actua) amount of CERs produced by
the project. Verified or validated CERs will be perecived by the market as having high
quality.

Training required for baseline development

For energy sector projects, baseline preparation must typically be pesformed by
individuals with formal training in engincering or the physical sciences. Project baseline
assessment requires an understanding of the combustion process, for example, and
evaluation of the carbon content of clectricity from the grid and the operation of the
clectric systen in the region where the project is located. Economists with training or
experience in the field of energy economics, and specifically utility and power system
economics, should be able to perform the analysis required.

Technical analysts contributing to the baseline determination must perform calculation-
mntensive tasks. Proficiency with clectronic spreadsheets and a high level of comfort in
processing pumerical dats arc required. Completion of a workshop providing traming for
CCMP baseline development is highly recommended.

Static and dynamic baselines

Because of the general rule that the more predictable baselines are, the more valuable are =
the associated CERs measured against it, static baselines are generally preferabie to
dynamic basclines. Consider the fact that long-term planning and investor decision-
making benefits from stability and consistency in project vaniables, including baselines
for caleulating CERs.

At the same time, however, the environmental impact of a given project may be improved
through intentional and foreseen shifts in the bascline. If a basehine is periodically
reviewed and adjusted to meet developments in technology that have become
mainstream, for cnmplc, the associated CERs of projecis are contributing more marginal
reductions of GHG emissions to the atmosphere. With greater assurance of the marginal
environmental benefit, the project may also become more valuable to regulatory

authonties, for example.

Baselines that “step down™ over time, for examplc, increases the marginal benefit to the
environmen! of any GHG reductions achieved. The gradually falling bascline can reflect
advances in technology, general knowledge and management, as well as overall
economic development, which are likely to lead to an overall improvement energy sector
performance. The improved performance of the “business as usual” scenarios going into
the future is captured in a stepped or decreasing baseline.

For projects with longer project lives, dynamic baselines are therefore generally more
credible and robust that static baselines. Projects with hife cycles or associated CER sales
contracts of iess than five years may be a reasonabie limit for use of 2 fixed baseline.
Projects with longer life-cycles and associated CER calculations could have gradually

Baseline Toolkit
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falling or stepped baselines that reflect, for example, changes (reductions) in the carbon
intensity of electricity generation as a whole in India.

Regardless of what type of baseline is adopted, one of the most important characteristics
is that it be predictable. Unexpected changes in the baseline, just like unexpected
changes in interest rates or other economic variables, create undue risk and uncertainty in
the project and deter buyer of CERs and other investors motivated by climate change

objectives.
Benchmarking

Benchmarking of certain kinds of technology can serve as a simplified baseline for any
subsequent projects in that sector, including CCMPs. For example, the associated
reductions of energy projects can be measured against a best or least-cost technology
benchmark such as combined-cycle natural gas power generation systems. Any
subsequent projects that exceed the emissions of that benchmark on a per unit based (i.e.
tons of CO; per kwh), would have to mitigate their emissions, and other projects that
performed better than the benchmark would receive credits for their activity which they

could then seli or trade.

International policy development

It is important for project developers, business representatives, government policymakém
and other interested parties to understand that the international policy context is still
uncertain, and that nationaf policies can help define the direction and shape of
international rules. The Xyoto Protocol requires emission reductions generated by the
CDM to be real, measurable, and additional to what would have happened in the absence
of certified project activities (KP §12.5), but these terms are not defined nor is it clear
how these requirements should be impiemented. Clarification of these issues is the focus
of the on-going negotiations of the Conference of the Parties (COP). Given the lack of
definition at present, project developers must rely on existing tools employed to date and
invent new ones in assessing environmental additionality, whether designing project-

specific and multi-project baselines.

The basic requirement for additionality under the CDM is that reductions are “additional
to any that would occur in the absence of the certified project activity.” Since non-Annex
I countries have not yet taken on any reduction commitments, one can assume that no
special efforts to reduce emissions would be made in the absence of the CDM. However,
the prospect of gaining CDM credit for any and all measures that reduce emissions could
create an mcentive for policies that unnecessarily encourage emissions, so that even
obvious or trivial measures might be claimed for CDM credit.

Thus, from the policy perspective, the absence of project activity is generally considered
to be “business as usual,” i.e. neither special measures to reduce emissions nor any
measures to increase emissions. Specifically, with regard to energy policy, this means
development of energy resources to minimize costs, without climate-relaced
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requirements. Although it is widely recognized that energy services can be provided at
minimum cost by incloding end-use efficiency measures with supply resources in
integrated resource planning (IRP), such measures are still not in the mainstream of
energy planning and development.! The restructuring and privatization of the energy
sector that is underway in many developing and restructuring economies are only
accentuating this situation.

Thus, “business as usual” can be summarized as least-cost energy-supply development,
without special regard for climate protection. This policy criterion helps to define the
baseline activities “that would occur in the absence of the certified project activity.”
Based on this policy criterion, a consistent economic criterion is that the bascline
represents least-cost development under “business as usual” financial conditions.
However, the baseline economic criterion relates directly to financial decision-making
practices in the host country, and the energy technology choices that are favored as a
result of this “business as usual™ financial thinking and sector investment planning.

. Operationalizing Baseline Development

This section begins with a self-evaluation checklist for project developers. Next, the
section discusses several general principles of baseline development. Finally, the section
provides detailed procedures for the development of 2 baseline. The specific procedures
depend on the type of project, so the procedures arc detailed for selected project types.
The application of these procedures to non-energy CCMPs is also discussed in this

section.
Checklist

The following checklist is designed to help project developers determine where they
stand in taking the steps necessary prior to proceeding with baseline development.

1. Has a CCMP been identified and defined?

2. Does your organization have the training necessary to develop a credible
bascline? (see “Training required for bascline development™ section above)

3. Has the project boundary been accurately defined? (see *“Project boundary
delineation™ section below)

4. Do you possess the data required to perform the bascline calculations? (see “Data
requirements” section below)

5. Are these data of sufficient quality? (see “Criteria for data quality™ section below)

Principles of baseline development

! See Swisher 1 al, 1997, which also contains detailed explanations and exsmpics of the utility planming concepts
mentioned here.

Baseline Toolkit 7
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In order to proceed with the quantification of the baseline scenario for CCMPs, we need
to specify the basic principles, or decision rules, by which the baseline scenario will be
defined. Once we have stated these principles, we can define the analysis required to
identify the baseline generation sources. Then we can determine the comesponding
baseline carbon emission rate against which the CCMPs should be compared to
determine net emission reductions. Finally, we will need to consider the updating of
these estimates in the future, as an input to the monitoring and verification (M&V) plan.

Project boundary delineation

The delineation of project boundaries is an important step in the development of a
credible project baseline. The project boundary identifies the systems and emissions
sources that are affected by a CCMP. Typically, this boundary includes the project site
plus the sources whose emissions will be displaced by the CCMP.

Indirect emission impacts can result from project construction, transportation of materials
and fuel (at least in the baseline), and other upstream or downstream activities. The
CCMP’s effects shouid be carefully evaluated to identify any such emissions sources so
that they may be included in the project boundary.

Criteria for data quality

Data quality is crucial to the construction of a defensible and robust emissions baseline.
This is especially true in the context of creating a baseline that incorporates anticipated
changes in emissions levels, or, in the case of benchmarks for specific sectors, credible
arrangements for updating the benchmarks. It is generally easier to obtain credible data
for fuel switching projects, where the data sources are typically the project developer
itself or its client — which may easily be protected by a confidentiality agreement
covering sensitive information — as well as independently verifiable measurements of the ¥
carbon content of fuels. However, it is generally much more difficult to obtain quality
data on e¢lectricity production since the required information (total generation, fuel
consumption, dispatch ordering for individual plants, etc.) is often controlled by state-
owned utilities concerned about divulging such information or private companies that
consider the data commercially sensitive. Access to such current data on a regular basis
may be beyond the capabilities of any given project developer, requiring cooperation
with government and sector organijzations.

Data quality directly affects the credibility of the baseline emissions analysis and thus,
the quality of the CERs produced by a CCMP. The data that form the basis for the
definition of CCMP baseline emissions must be acquired from a credible source. For an
electricity-generating CCMP that displaces grid electricity, these data must ultimately be
attributable to the organization having ownership of the baseline equipment (such as the
electric utility) or the organization having regulatory oversight authority over the baseline
equipment (such as the electricity regulatory board).

Baseline Toolkit 8
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For example, for a CCMP that affects the efficiency of on-site energy-gencrating
equipment, such as a wood waste-fired cogeneration project, baseline data must be
derived from a site survey during which the baseline energy equipment is audited and any
necessary measurements are made. Similarly, end-use energy efficiency CCMP requires
baseline data that arc acquired during a site survey that includes an andit of the bascline
equipment that will be affected by the CCMP. Such an audit involves making specific
measurements that are required to quantify the energy savings attributable to the
efficiency CCMP. Emissions baselines for end-use efficiency projects often also require
analysis of off-site equipment, such as the case in which the energy efficiency project
reduces the amount of grid-supplied electricity consumed by the host facility. In this
case, the emissions intensity of the eiectncity generating equipment supplying the gnd
must be quantified in order to establish the CERs attributable to the energy efficiency
project.

Baseline development procedures

This section presents the calculation procedures used to quantify emission reductions
from selected alternative energy generation and energy efficiency CCMPs. These
calculations will depend on the source from which emission reductions are displaced. As
such, three procedures are presented, each for a different CCMP type:

: Baseline Procedure 1: OCCMPs that displace grid-generated electricity
» Baseline Procedure 2: CCMPs that displace off-grid electricity
o Baseline Procedure 3: CCMPs that displace thermal energy generation

A fourth procedure is presented specifically for CCMPs that generate electricity or
thermal energy by bumning methane recovered from, for example, a landfiil or agriculture
project These methane recovery projects reduce greenhouse gas emissions in two ways.
First, they reduce carbon dioxide cmissions by displacing clectricity or thermal

using Bascline Procedure 1, 2, or 3, as appropriate. Secondly, methane recovery projects
reduce the emissions of methane (a greenhouse gas) by buming the methane in a
generator. These methane emission reductions are quantified using Baseline Procedure 4.

» Baseline Procedure 4: Methane recovery CCMPs
Finally, the application of these procedures to non-energy CCMPs is also discussed.
Baseline Procedure 1: CCMPs that displace grid-generated electricity

Step 1: Gather required data

This section lists the data required to calculate the emission reductions from a CCMP that
displaces grid-generated electricity. See Steps 2 to 5 for further description of these data.
From each generating source in the electric grid affected by the CCMP project, the
{ollowing information is required (both current and projected future data). This is
required for existing plants as well as those expected to be added in the .
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- Installed capacity (MW)
- Annual electricity generation (MWh/yr)
- Type of fuel used for each plant
- Plant heat rate (GJ/MWHh) or plant net thermal efficiency (%) or plant annual fuel
consumption (GJ/yr)
- Dispatching order, if available

The following information on the electric grid is useful if available (both current and
projected future data)

- Load duration curve

- Typical daily load profile

- Projected demand growth rate (%)

- Schedule of plant additions and retirements

For the CCMP, the foliowing information is necessary (both current and projected future
data)

- Installed capacity (MW) (generation projects only)

- Annual electricity generation (MWh/yr) (generation projects only)

- Reduction in-annual electricity consumption (MWh/yr) (efficiency projects only)

- Type of fuel used {thermal plants only)

- Plant heat rate (GI/MWh) or plant net thermal efficiency (%) or plant annual fuel
consumption (GJ/yr) (thermal plants only)

- Emissions generated by CCMP (mtC/year)

Step 2: Define project boundary

For a project that displaces grid-generated electricity, the project bolmdary will ; b
encompass the project site, the existing electricity generation and transmission system to
which the project will be interconnected, and the future gencratxon and transmission
facilities that may be added to the existing grid.

Currently, state electricity boards (SEBs) operate electric grids that function essentially
independently of one another. The country is working to link the state grids eventually,
though this is not expected to happen in the near future. If a national grid were
completed, a project’s boundary wonld expand to include the existing and future
electricity generation and transmission system for the entire national grid.

Because of this potential future change, special attention should be paid to the
composition of the electric grid. To construct an accurate baseline, it will be critical to
identify the specific generating plants that are affected by the project.

In India, most state electric systems are composed almost exclusively of thermal plants,
but several states (Kerala, Himachal Pradesh, Meghalaya, Tammu & Kashmir, Orissa, and
Karnataka) have significant hydro capacity. As a result of the different resource bases of
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the difierent SEB grids, the marginal source(s) displaced by a particular CCMP, and thus
the emission reductions of the CCMP, could be very different depending on its location.

Step 3: Identify the appropriate baseline source

To quastify emission reductions from CCMPs that displace grid-generated electricity, it
is farst mecessary to identify the bascline generation source(s), or the source(s) that wiil be
displaced by the CCMP. Unfortunately, there is no standard method for identifying J1 or
CDM project baselines. Because of the diversity of CCMP and technology types, as well
23 host country contexts, it is unlikely that a single method could apply to all cases.
However, there has been some progress in identifying the types of methods that apply
best to certain project types, and in beginning to harmonize these procedures (see
Michaciowa 1999). There arc several types of decision rules for determining baselines,
incloding:

Direct comparison with current practice (i.e., “before and after™)

Microcoonomic investment analysis (see World Bank 20003)

Control group analysis (sce World Bank 2000a)

Benchmarks, technology standards or matrices

Bamer amalysis (see [EA 1997) =

Of these, microeconomic or investment analysis (rule #3) is appropriate to OCMPs.
Apphed o power sector planning, the investment analysis approach indicates that the
baseline case represents the least-cost solution. In the case of CCMPs, the application of
microeconomic investment analysis is not as simple as comparing the IRR values for two
altemative projects. Instead, we need to identify the generation source(s) that will be
replaced or deferred as a result of the CCMPs.  This requires blending the investment
analysis (rule #3) approach with certain elements of benchmarks (rule #5).

The icast-cost solution govems the operation, or dispatching, of the existing generation
planes? Least cost dispatching favors the operation of available gencration sources with
the Jowest variable costs, or short-term marginal costs. Since thermal plants have
significant fuel costs, their variable costs are higher than those of hydro plants. Thermal
plants with expensive fuels, low efficiencies and higher maintenance costs are the roost

expensive plants to operate.

Thus, the bascline source(s) would be the existing source(s) that the operation of the
CCMP replaces. The baseline case, of course, is not static, and time variations in the
generation fuel mix must be captured in the bascline carbon emission rate. This is where
abenchmark approach can be used to simplify the analysis. The simplest benchmarks for
baseline emissions from electricity generation are:

1) To use the average emission rate for the entire system (i.e, total emissions divided by
total sales), or s .

R

? Dispasch ordey is the order of priority in whick cach wnit of gercration capacity is sclected for operation. daring &
given tine imterval. A iraditional economic dispeich strategy raaks supply resources by variable couts (mosily fuef)
determine dispasch order. The most expentive source opcrating af 3 givea time is the margmal resoorce, and this varies
with the systern Joad. .
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2) To use the weighted-average marginal emission rate.

These baseline benchmarks are adequate for small generation CCMPs that do not, by
themselves, cause changes to the generation expansion plan.

For CCMPs, it is clear that the appropriate benchmark for the baseline is the weighted-
average marginal emission rate (method #2 above). The reason for this is simply the
logic that govems dispatching in a generation system containing sources with low
variable costs, such as hydro or renewables. Since these resources are alimost cost-free in
terms of variable cost, they should always be dispatched as much as possible. Thermal
sources are dispatched only as necessary.

Thus, the marginal emissions source is the individual generating asset (emissions source)
in the baseline case that would be the first to have its operation curtailed if a less
expensive source (e.g., CCMP capacity) were available.” This is usually a thermal
generating asset. This means that thermal sources are a significant component of the
baseline case that CCMPs will replace in the short term.  Although the total generation
mix in some areas of India will still contain significant base-load hydro sources, the
operation of these sources would be the same whether or not the CCMP is built. The
inclusion of the emissions (zero) of these base-load hydro sources in the baseline carbon
emission rate, such as by using the average emission rate benchmark, would be highly

misleading.

Step 3 can be divided into two sub-steps: determining if non-thermal sources ever
operate at the margin and determining which of the individual thermal sources are
marginal.

Step 3, Part A: Determine if non-thermal sonrces are marginse}l

~ If an electric grid contains substantial non-thermal (hydro, renewable, or nuclear)

, capacity, there may be times of the year when non-thermal sovrces are able to meet the

" system demand without any thermal plant operation. During these times, no emission
reduction results from the CCMP’s output. In these cases, it is critical to determine when
thermal sources are at the margin, i.e., the time when incremental production from the
CCMP (with lower variable costs than thermal power) would be able to offset thermal
gencration.

For mostly thermal power generation systems, in which the dispatching is mostly a
function of system demand at a given time, one can use the system’s load duration

3 in the utility system, the marginal generating plants are defined as thosc plants that are dispatched or utitized to meet
peak Joads only. During those times when end use consumption exceeds the generation capacity available from base-
load plants at the utility, which arc more or Jess in continual operation and therefore have plant capacity factors greater
than 80 percent, intermediate and sometimes peaking plants are utilized to supplement total power supply o the grid.
Marginat plants typically have plant capacity factors less than 20 peicent. An exception to this rule may occur if, 2t
times of low demand, there is sufficient cutput from “must-run” generation sources to more than meet the demand.
Thus, no other plants would need to be dispatched to meet this demand.
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axve.* The load durstion curve (LDC) shows the fraction of the year that a given
demand level is exceeded. One can superimpose the available generating capacity on the
LDC by first applying hydro and intermittent, “must-run” sources such as wind to the
load in each period.’ Then, additional loads are met using remaining (thermal) sources,
in order of ascending variable cost, until the total demand is met even in the peak period.
For each period, the most expensive source that is needed is the marginal source. To
accoont for hydro output variations, one can divide the analysis into separate wet and dry
scasons; however, it can be difficult to obtain sufficient ime-differentiated data to
complete this analysis.

If s LDC is not available, one can use a daily load profile. As with the LDC, one can
supexrimpose the available gencrating capacity on the daily load profile to determine
which sources are marginal through the course of the day.

As discussed above, some SEB grids are dominated by thermal plants, and others by
hydro capacity. Thus, the marginal source(s) displaced by CCMPs in India depend
heavily on the location of the CCMP.

Step 3, Part B: Determine which of the thermal sources sre marginal

After determining whether non-thermal sources operate at the margin, the next step is to
determine which thermal sources are marginal. This is especially critical if the system
contams base-load thermal plants. As with hydro sources, the operation of base-load
thermal plants would be the same whether or not the CCMP is built. Thus, base-load
thermal plants should not be included in calculating the weighted-average emission rate,
because the CCMP would never displace generation from these sources.

The simplest way to determine which specific thermal generating plants represent
marginal sources during some periods of the year is to compare the capacity factor® of
existing plants. Typically, thermal plants that are dispatched to serve the base load have
a capacity factor above 70%. To identify the marginal plants, look for plants with a
lower capacity factor. Thermal plants with 40-50% capacity factors arc probably
dispatched as intermediate load, and these plants might be at the margin during some
periods. Peak load plants can have a capacity factor as Jow as 10-20%, which indicates
that these plants are at the margin whenever they are operating.

Note that hydro plants often have capacity factors around 50%, due to variations in
rainfall and the need to store water for times of high demand or Jow production.
However, it is unusual that hydro plants are truly at the margin, because as a low
variable-cost resource they should be dispatched as much as possibie, saving more
expensive (in variable cost) thermal plants for dispatching at the margin.

* A wiliry’s load duration curve is the curmelative frequency distribution of the wility’s howrly desmnd levels, sorted by
decressing size according 10 the fraction of the year during which a given level is cxoooded.
* A must-run generation source is one that cannot be dispatched, such that its outpot is wasted if it commot be wsed 0
“ The capacity factor is the ratio of the sverage production (o the pesk capacity, which can be expressed as
Total amal production (MWhAyr) / [peak capacity (MW) * 8760 hriyr)

AR EREENNENENEERE
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Both Part A and Part B may need to be performed taking into account future changes to
the electric grid. Future plant additions and retirements or future load growth may affect
which sources are marginal in years to come. If information on such changes is
available, the identification of the marginal sources could be repeated for each future

year.

Step 4: Calcnlate baseline carbon emission rate

After determining which generating plants represent the baseline sources to be displaced
by the CCMP, the next step is to calculate the carbon emission rate of these sources. As
discussed above, the relevant baseline carbon emission rate is the weighted average of
marginal emission rates for the generation piants on the margin. The baseline emissions
depend on the installed generation capacity and fuel mix. To the extent that electricity is
generated by fossil fuel-fired thermal power plants in the base case, the resulting carbon
emissions must be accounted for on the basis of the relevant share of energy generated by
each source and its carbon emission rate. Although installed capacity is an important
parameter in describing the generation system and analyzing its economics, the emissions
will be proportional to the total energy generated (MWh) by each source, rather than its

generation capacity (MW).

o

Ideally, the baseline carbon emission rate should be determined on an hourly basis (8760
hours/year), to account for daily variations in loads and seasonal variations in
hydroelectric and renewable output. These variations cause variations in dispatching, fuel
mix and emissions. System operation can be simulated on an hourly basis using a
production-cost model, in which the total demand is increased or decreased incrementally
to simulate the marginal change in generation for each hour. If a production-cost model
and hourly data are not available, or if the changes in generation sources are simple
encugh, then baseline carbon emission rate can be estimated on an anmual basis.

HY
Using an annual analysis method, the first step # to determine the annual percentage of
the year when thermal sources are at the margin, which is the percentage of time that the -
CCMP displaces carbort emissions. This factor is determined from the analysis of an
LDC or daily load profile, which is presented in Step 3. This analysis will yield the
number of hours in a typical day or year that thérmal power is required at the margin.
Dividing by the number of hours in a day or year, respectively, will give the desired

percentage.

The weighted-average marginal emission rate (expressed in metric tonnes of carbon per
megawatt-hour, mtC/MWh) can then be calculated using the following equation:

i

Weighted-average marginal emission rate (mtC/MWh) =
% of year therma) planis at margin * Weighted-average emission rate of thermal plants (tC/MWh) +

% of year non-thermal plants at margin * Weighted-average emission rate of non-thermal plants {(mtC/MWh)

The average emission rate of non-thermal plants is typically zero. The average emission
rate of thermal plants is the sum of all marginal thermal piant emissions divided by their

Baseline Toolkit 4
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total production. Note that this calculation should include only the thermal plants that
operate at the margin, which can be determined using the procedures in Step 3.

Weighsed-sverage cuission raie of thermal plants (miC/MWh) =

Bascline coussions of margnal thermal phasts (swCryr)

Total generation of mesginal thermal plasts (MWhyr)

To determine the baseline emissions of the marginal thermal plants, the emissions from
each marginal thermal plant can be surmmed, as shown by the following equation:

Bascline ernissions of marginal thermal plants (meClyr) =~
anmdpumm)°Mm(M)orpu]_.

The carbon emission rate of a thermal plant depends on the type of fuel combusted. The
carbon content of various fuels can be found in Table 1.

Table 1: Carbon Content of Fatls
Carbon Content g
Fuel {(mC/GI)
Liquid Fuels
Crude Onl 0.0200
Natural Gas Liquids 0.0152
Gasoline 0.0189
Jet Kerosene 0.0195
Otber Kerosene 0.0196
Gas/Dieset Oil 0.0202
Residual Fuel Onl 0.0211
Liquefied Petroleum Gas 0.0172
Ethane 00168
Naphths 0.02
Bitumen 0.0220
Lubricants 0.02
Petroleum Coke 0.0275
Refinery Feedstocks 0.02
Other Ol 0.02
Sovid Fuels
Anthracile 0.0268
Coking Coal 0.0258
Other Bituminous Coal 0.0258
' Sub-bimminous Coal 0.0262
 Lignite 0.0276
 Peat 0.0289
Coke 0.0295
Gaseous Fuels
Natural Gas 0.0153
Bascline Toolkit 15
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Source; UNEPAOECD/IEA/IPCC 1995 - C
The carbon emission rate of each plant can be determined using values from Table 1 and S
one of the following three equations. The information available for each plant will | <
determine the proper equation to use. . e
"
If the plant’s heat rate (expressed in gigajoules of fue! consumption per megawatt hour of o )
electricity generation, GJ/MWh) is known, use the following equation: =
&
Emission rate (meC/MWh) = Plant heat rate (GY/MWh) * Carbon content of fuel (mtC/GJ) : Cw
If the dimensionless thermal efficiency of the generation source is known, the same &
relationship can be expressed in these terms by converting the units as follows: : c- w
sssion rae Wh)= 3.6 GYMWh {by definition] * CS._IbGI'I content of fue} (miC/GJ) €
Net thermal efficiency of plant - -
‘ <
Finally, the emission rate can be derived directly from annual fucl consumption data, C .
together with the corresponding annnal generation data, One still needs the fuel carbon ' i
content and, if the fuel consumption data are expressed in tons rather than energy umits, €
the heating value of the fuel. C
Emission rate { Why= Annual fuel consumption (GJ/yr) * Caa-'bon consent of fuel (mC/GJ) C’
Annual energy generation (MWhiyr) . -
o §
To illustrate these calculations, consider the following hypothetical scenario. A ‘ c
renewable energy project will-feed into a grid consisting of both hydro and thermal i 3 &
plants. Analysis of the LDC or daily load profile has determined that hydro plants are at _C" i
the margin 10% of the year, thermal plants the other 90%. The marginal thermal plants &""
consist of three generating units of varying fuel type and heat rate, as shown in Figure 2. T
Figure 2 t
A B__|. C_|D=B'C]|E~A*D < -
Carbon Carbon e
Marginal Installed Plant Heat | Contentof | Emission Carbon
Thermal Capacity | Generation Rate Fuel Rate Emissjons .any
Plants W) | vMwiwe) | Type of Fael| imwn | quiciGay | mtomawny | (miciyny -
Plant | 100 350,000 | Nat. gas 8.0 0.0153 0.12 42,000 |
Plant 2 50 83,000 Diese) 12.0 0.0202 0.24 21,120 e
Plant 3 50 44,000 Diesel 18.0 0.0202 0.36 15,340 T
Total 200 482,000 78960 &
Weighted-averape emission rate of thermal plants = 78,960 / 482,000 = D.16 i :
b
Basetine Toolkit 16 &_J
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3% of year thermml planiy at margin 9%

Weighted average warginal cminien rate = (3.99) * (0.16) + {0.16) * (#) = 8.14

The carban emission rate for each plant is calculated using the heat rate and carbon
content of fuel. The annual carbon emissions for each plant are then calculated. The
total generation and total carbon emissions for all plants are used to determine the
weighted-average emission rate of the thermal plants. The emission rate of the hydro
plants is zero. These two emission rates, plus the percentage of ume that theyrmal and
hydro are at the margin, are then used to calculate the weighted-average marginal

emission rate.

The weighted-average marginal emission rate calculated in these procedures is based on
the current operating conditions of the emission sources. To the extent that conditions
change in the future, the emission rate will also change. To estimate the future weighted-
average marginal cmission rate, these calculations should be performed using projections
of future operation. A crucial aspect of this projection is whether new marginal plants
will be added to the grid and whether any plants will be retired. In the hypothetical
scenario in Figure 2, any new mirginal plants would be added to the table as Plant 4,
Plant 5, and so on, and included i the analysis. Likewise, the projected retirement of
plants shiould be reflected in the analysis. Plant additions and retirements and load
growth may require reevaluation of the percentage of time that theyrmal plants will be at
the margin in future years. Once the future marginal generation sources are determined,
the other important future information required is the projected annual generation from
cach plant. In addition, if upgrades are planned for any plants, these may increase thear
efficiency, so projected future heat rates would be used. With this projected information,
the weighted-average marginal emission rate for each future year can be estimated. This
is a critical step in estimating future emission reductions from the CCMP.

Step 5: Calculate emission reductions

Afier determining the weighted-average marginal emission rate for future years in Step 4,
the calculation of net carbon emissions reductions (expressed in metric tonnes of carbon
per year, mtC/year) from the CCMPs is fairly straight-forward. The emission reductions
equal the emissions that would have been produced in the absence of the CCMP, which
equal the generation displaced by the CCMP multiplied by the emission rate of the
baseline source.

Net emission reductions (miC/yr) = [Grid generation displaced by COMP (MWh/yr) * Weighted-average margimal
emisnion rate {miC/MWh)] - Emissions generated by CCMP (meCyenr)

The emissions reductions can also be expressed in metric tonnes of carbon dioxide per
year (mtCOy/yr) by multiplying by ratio of the molecular weights of carbon dioxide and
carbon.

Net coission reductions (meC0,/yr) = Net emission reductions (meChyr) * [44 mCO, / 12 mC)

A Y N Ry R R R R AR 2 R Ty o n
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For an alternative energy production CCMP, in which a less carbon-intensive source
(rencwables, natural gas, etc.) is used to generate electricity, the grid generation displaced
is equal to the electricity produced by the CCMP minus any parasitic electricity use. For
an energy efficiency CCMP, the grid generation displaced is equal to the reduction in
electricity consumption resulting from the CCMP. To achieve the most accurate estimate
of future emission reductions, both the grid generation displaced and the emission rate
should reflect future projections.

The emissions generated by the CCMP depend on the type of project implemented. All
aspects of the CCMP activities should be evaluated to identify and quantify any such
emissions. Mechanisms that can produce such emissions are indirect fossil fuel use, non-
COy greenhouse gas (GHG) emissions, and land use change. Table 2 and the discussion
that follows identify the possible mechanisms for and significance of these emissions.

Table 2: Potential Sources of Emissions from Electricity CCMPs

CCMP Type Potential Sources of Emissions from CCMP

Electricity generation:

Fossil fue) Fossil fuel combustion

Biomass and geothermal Release of non-CQ, greenhouse gases

Reservoir hydro Land-use change

Other renewable (wind, solar,

run-of-the-river hydro) Typically none
Energy efficiency Increased fossil-fuel usage

The emissions generated by the CCMP can be significant in projects involving electricity
generation using cleaner-burning fossil fuels, such as in converting 2 power plant from
coal to natural gas or in an on-site cogeneration project. These emissions can be
calculated by multiplying the carbon emission rate of the plant (mtC/MWh) by the plant’s
generation (MWh/yr), (Calculating emissions from a single electric generation source is
discussed further in Baseline Procedure 2 below.)

The emissions generated by other types of CCMPs will typically be negligible, because
the primary source of net emission reductions for CCMPs that displace grid electricity is
the reduction in fossil-fuel use at thermal generating stations that can be displaced by the
CCMPs. As such, detailed procedures for calculating the emissions generated by the
CCMP are not presented in this toolkit. These procedures can be found in
UNEP/OECD/IEA/TPCC 1995 and World Bank 1998,

Any type of electricity generation CCMP may have associated increases in fossil fuel use
resulting from standby generator operation, transportation of materials or fuel, project
construction, biomass fuel production and other upstream or downstream activities.

Baseline Toolkit 18
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Electricity generation through combustion of biomass fitel produces no net carbon
emissions if the biomass is produced sustainably within the project, because the carboa
cmissions produced during combustion arc assumed 10 be offsct by the capture of carbon
as the biomass regrows. Geothermal projects also typically produce no carbon emissions.
However, for both biomass and geothermal projects, one must in some cases account for
the project’s emissions of methane or nitrous oxide (N20), GHGs morc potent than CO;.
Afier the quantity of these emissions (in metric tonnes per year) are estimated, they are
converted to converted to CO»-equivalent emissions by multiplying by the appropnate
lPCCglobnl warming potential (GWP) coefficient for 100-year time honzon from Tabie
3 below.” Tbemsultreprmtsﬂseumsmonsgmazedbyaccmm terms of COy-
equivalent, and is deducted from the project’s annual CO; emission reductions.

Table 3: Direct Global Warming Potentials (GWP) of Selected Gases

Direct Effect for
Gas Time Horizon of
. 100 years
Carbon dioxide, CO, 1
Mcthane, CH, 2]
Nitrous oxide N,O k)10

Sowrce: UNEPAGECDYIEA/TPCC 1995

‘RRERXA )

Losses in terrestrial carbon storage due to land-use change at a hydro project site might
be significant if, for example, forest land is inundated by a hydro reservoir. However,
forestry projects designed for watershed protection could store net carbon in protected
standing natural forest or accumulate net carbon storage in new biomass grown and in
soil carbon. In this case, baseline carbon storage density should be estimated based on
carbon stock accounting (Swisher 1994 and UNEP/OECDVIEA/TIPCC 1995).

Energy efficiency projects will typically result in no carbon emissions. However, some
efficiency projects, such as 8 lighting retrofit or an electric-to-fossil-fuel heating
mnversiminmcasethetbermalmgyrequimdforheﬂing. The emissions from this
thermal encrgy generation can be caiculated using the procedures belaw for CCMPs that
displace thermal energy generation.

Step 6: Perform monitoring and verification

Using the methods described in this document, and by making projections of future
conditions, we can estimate the future carbon emission reductions that will result from
the CCMP. The projections used may or may not prove to be accurate, as the specific
details of the baseline sources or the CCMP might change or new sources might be

added.

7Th6hthuﬁngPom&l(GWP)aﬂommwmaﬂGﬂﬁsmnmﬂebuh The
strength of all other GHGs is compared to that of COy, which is assigned s valoe of ~1°.

Baseline Toolkit 1%
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Therefore, it is necessary to plan to revise the emission reductions calculations in the
future, using the same methods, procedures and assumptions from this document, but
updating the specific input values. The recommended methods for carrying out this
updating process and their role in the M&V process are explained in the M&V toolkat.

o

Baseline Procedure 2: CCMPs that displace off-grid electricity

Step 1: Gather required data
This section lists the data required to calculate the emission reductions from a CCMP that

displaces electricity generated off the grid. See Steps 2 to 5 for further description of
these data. From the generating source(s) affected by the CCMP project, the following
information is required (both current and projected future data).

- Installed capacity (MW)

- Annual electricity generation (MWh/yr)

- Type of fuel used for each plant

- Plant heat rate (GI/MWh) or plant net thermal efficiency (%) or plant annual fuel

consumption (GJ/yr)

For the CCMP, the following information is necessary (both current and projected future
data)

- Installed capacity (MW) (generation projects only)

- Annual electricity generation (MWh/yr) (generation projects only)

- Reduction in annual electricity consumption (MWh/yr) (efficiency projects only)

- Type of fuel used (thermal plants only)

- P]ant heat rate (GI/MWh) or plant net thermal efficiency (%) or plant;'amual fuel
ption {G¥/yr) (thermal plants only)

- Ermssxons generated by CCMP (mtC/year)

Step 2: Define.project boundary -

For a CCMP that displaces electricity generated off the grid, just as with a gnd electricity
project, the project boundary will encompass the project site, and the electricity
generation and transmission system to which the project will be interconnected.
However, with the off-grid CCMP, this electricity system will typically consist of only
one or a few generation sources,

Step 3: 1dentify the appropriate baseline source
Because there are only one or a few generation sources in a CCMP displacing off-grid

electricity, the baseline source is easy to identify. It is simply the source whose output
the CCMP wiil displace.

Baseline Toolkit 20
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Step 4: Calcuiate baseline carbon emission rate

The next step is to calculate the carbon emission rate of the baseline generation source.
For an off-grid project, this is a brief exercise. This procedure outlined below applies if
there is only one generation source displaced by the CCMP. If there are multipie sources,
the carbon emission rate can be calculated by dividing the total carbon emissions
(mtC/yr) of all sources by the total generation (MWh/yr). The total carbon emissions are
the sum for each plant of the plant’s emission rate (mtC/MWh, calculated below)
multiplied by the total generation of the plant (MWh/yr).

The carbon emission rate of the generation source can be calculated using the carbon
content of the fuel combusted {from Table 1 in Baseline Procedure 1) and one of the
following three equations. The information available for each plant will determine the

Pproper equation to use.

If the plant’s heat rate (expressed in gigajoules of fuel consumption per megawatt hour of
electricity generation, GI/MWh) is known, use the following equation:

Basclime emisgion rate (ratC/MWh) = Plant heat rate (GVMWh) * Carbon content of fuel (rmeC/GT)

If the dimensionless thermal efficiency of the generation source is known, the same
relationship can be expressed in these terms by converting the units as follows:

ime cxmission rate (mi )= 3.60“““1}3:&0@]'0’}&::‘“(‘06)}

Finally, the emission rate can be dexived directly from annual fue] consumption data,
together with the corresponding annual generation data. One still needs the foel carbon
comient and, if the fuel consumption data are expressed in tons rather than encrgy units,
the heating value of the fuel.

Annual fuel consumgtion (Giyr) * Carboa content of fuel (waC/GS)
Annval energy generstion (MWiyr)

Baseline emission rate (miC/MWh) =

Step 5: Calculate emission reductions
After determining the baseline emission rate in Step 4, the calculation of net carbon

emissions reductions (expressed in metric tonnes of carbon per year, mtC/year) from the
CCMPs is fairly straight-forward. The emission reductions equal the emissions that
would have been produced in the absence of the CCMP, which equal the generation
displaced by the CCMP multiplied by the emission rate of the baseline source.

Net amission reductions (meCHr) = [Generation displaced by COMP (MWivyr) * Bascline emission rate (seC/MWh)|
~ Emissions generated by CCMP {miCryear)

Baseline Toolkit 11
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The emissions reductions can also be expressed in metric tonnes of carbon dioxide per
year (mtCO»/yr) by miultiplying by ratio of the molecular weights of carbon dioxide and
carbon.

mmm(mcogﬁ)anamﬁmmducﬁm(mw)-mmo,; 12 mtC}

For an altemative energy production CCMP, in which a less carbon-intensive source
(renewables, natural gas, etc.) is used to generate electricity, the generation displaced is
equal to the electricity produced by the CCMP minus any parasitic electricity use. For an
energy efficiency CCMP, the generation displaced is equal to the reduction in electricity
consumption resulting from the CCMP. To achieve the most accurate estimate of future
emission reductions, both the generation displaced and the emission rate should reflect
future projections.

The emissions generated by the CCMP depend on the type of project implemented. All
aspects of the CCMP activities should be evaluated to identify and quantify any such
emissions. Mechanisms that can produce such emissions are indirect fossil fuel use, non-
CO, greenhouse gas (GHG) emissions, and land use change. Table 2 in Baseline
Procedure 1 and the following discussion identify the possible mechanisms for and
significance of these emissions.

The emissions generated by the CCMP can be significant in projects involving electricity
generation using cleaner-burmning fossil fuels, such as in converting a power plant from
coal to natural gas or in an on-site cogeneration project. These emissions can be
calculated by multiplying the carbon emission rate of the plant (mtC/MWh) by the plant’s
generation (MWh/yr). (Calculating emissions from a single electric generation source is
discussed further in this Baseline Procedure 2.)

JThe emissions generated by other types of CCMPs will typically'be negligible, because
the primary source of net emission reductions for CCMPs that displace off-grid electricity
is the reduction in fossil-fuel use at thermal generating stations that can be displaced by
the CCMPs. As such, detailed procedures for calculating the emissions generated by the
CCMP are not presented in this toolkit. These procedures can be found in
UNEP/OECDIEA/TIPCC 1995 and World Bank 1998,

Any type of electricity gencration CCMP may have associated increases in fossil fuel use
resulting from standby generator operation, transportation of materials or fuel, project
construction, biomass fuel production and other upstream or downstream activities.

Electncity generation through combustion of biomass fuel produces no net carbon
emissions if the biomass is produced sustainably within the project, because the carbon
emissions produced during combustion are assumed (o be offset by the capture of carbon
as the biomass regrows. Geothermal projects also typically produce no carbon emissions.
However, for both biomass and geothermal projects, one must in some cases account for
the project’s emissions of methane or nitrous oxide (N20), GHGs more potent than CO3.
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After the quantity of these cmissions (in mefric tonnes per year) are estimated, they are
converted to converted to COz-equivalent emissions by multiplying by the appropriste
IPCC global warming potential (GWP) coefficient for 100-year time horizon from Table
3 in Bascline Procedure 1.  The result represents the emissions generated by a CCMP in
terms of COr-equivalent, and is deducted from the project’s annual CO; cmission
reductions.

Losses in terrestrial carbon storage due 10 land-use change at a hydro project site might
be significant if, for example, forest land is inundated by a hydro reservoir. However,
forestry projects designed for watershed protection could store net carbon in protected
standing natural forest or accumulate net carbon storage in new biomass grown and in
soil carbon. In this case, baseline carbon storage density shouid be estimated based on
carbon stock accounting (Swisher 1994 and UNEP/OECD/IEA/IPCC 1995).

Energy efficiency projects will typicaily result in no carbon emissions. However, some
cfficiency projects, such as a lighting retrofit or an electric-to-fossil-fuel heating
conversion, increase the thermal energy required for heating. The emissions from this
thermal energy generation can be calculated using the procedures below for CCMPs that

displace thermal cuergy generation.

Step 6: Perform moaitoring and verification

Using the methods described in this document, and by making projections of future
conditions, we can estimate the future carbon emission reductions that will result from
the-CCMP. The projections used may or may not prove {o be accurate, as the specific
details of the baseline sources or the CCMP might change or new sources might be

added.

Therefore, it is necessary to plan to revise the emission reductions calcalations in the
future, using the same methods, procedures and assumptions from this document, but
updating the specific input values. The recommended methods for carrying out this
updating process and their role in the M&V process are explained in the M&V woolkit.

Baseline Procedure 3: CCMPs that displace thermal energy geseration

Step 1: Gather required data
This section lists the data required to calculate the emission reductions from a CCMP that

displaces thermal energy generation. See Steps 2 to § for further description of these
data From the generating source(s) affected by the CCMP project, the following
mformation is required {(both current and projected future data).

- Annual thermal generation (Gl/yr)
- Type of fuel used for each plant
Plant net thermal efficiency (%) or plant annual fuel consumption (GJ/yr)

For the CCMP, the following information is necessary (both current and projected future
data)

Baseline Toolkit
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- Annual thermal generation (GJ/yr) (generation projects only)

- Reduction in annual thermal energy conswmption (Gl/yr) (efficiency projects
only)

- Type of fuel used (generation projects only)

- Plant net thermal efficiency (%) or plant annual fuel consumption (Gl/yr)
(generation projects only)

- Emissions generated by CCMP (mtC/year)

U:I'-\

Step 2: Define project boundary

For a project that displaces thermal energy generation, the project boundary is typicatly
compact. In these cases, the boundary includes the project site and the equipment that
generates the thermal energy.

Step 3: Identify the appropriate baseline source

Because there are only one or a few generation sources in a CCMP displacing thermal
energy generation, the baseline source is easy to identify. It is simply the source whose
output the CCMP will displace.

Step 4: Calcnlate baseline carbon emission rate

The next step is to caiculate the carbon emission rate of the baseline generation source,
For a thermal project, this is a brief exercise. This procedure outlined belaw applies if
there is only one generation source displaced by the CCMP, If there are multiple sources,
the carbon emission rate can be calculated by dividing the total carbon emissions
(mtC/yr) of all sources by the total generation (GJ/yr). The total carbon emissions are the
sum for each plant of the plant’s emission rate (mtC/GJ, calculated below) multiplied by
the total generation of the plant (GJ/yr).

The carbon emission rate of the generation source can be calculated using the carbeon
content of the fuel combusted (from Table ! in Baseline Procedure 1) and one of the
following two equations. The information available for each plant will determine the
proper equation to use. Note that the calculated emission rate is mtC per GJ of thermatl
energy output, while the carbon content is mtC per GJ of fuel input.

If the dimensionless thermal efficiency of the generation source is known, use the
following equation:

Carbon content of fuel (mtC/GH)
Net thermal efficiency of plant

Baseline emission rate (mtC/GJ) =

The emission rate can also be derived directly from annual fuel consumption data,
together with the corresponding annual generation data. One still needs the fuel catbon
content and, if the fuel consumption data are expressed in tons rather than energy units,
the healing value of the fuel.
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Ansual fuel consuoption (GLAyr) * Carbon consent of el (meCOG)
Assaal eneryy geeration (GWyr)

Baseling emismion rate (maC/Gl) =

Step 5: Calkculate emission reductions

Afier determining the bascline emission rate in Step 4, the calculation of net carbon
emissions reductions (expressed in metric tonnes of carbon per year, mtC/ycar) from the
CCMP:s is fairly straight-forward. The emission reductions equal the emissions that
would have been produced in the absence of the CCMP, which equal the gencration
displaced by the CCMP multiplied by the emission rate of the baseline source.

Net erission reductions (miClyr) = [Generation displaced by CCMP (GLyr) * Baseline cmission rase {aaCAGT)] -
Emissions generated by CCMP (miClyear)

The emissions reductions can also be expressed in metric tonnes of carbon dioxide per
year (mtCOy/yr) by multiplying by ratio of the molecular weights of carbon dioxide and

carbon.

MMW{M)-MMW(@)‘[“MHIMQ

For an altenative energy production CCMP, in which a less.carbon-intensive source

" (renewables, natural gas, etc.) is used to generaie thermal encrgy, the generstion

displaced is equal to the encrgy produced by the CCMP. For an cnergy efficiency
CCMP, the generation displaced is equal 1o the reduction in thermal encrgy coasumption
resulting from the CCMP. To achicve the most accurate estimate of fuhue emission
reductions, both the generation displaced and the emission rate should reflect future

projections.

The emissions generated by the CCMP depend on the type of project implemented. All
aspects of the CCMP activities should be evaluated to identify and quantify sy such
cmissions. Mechanisms that can produce such emissions arc indirect fossil fucl use, non-
CO, greenhouse gas (GHG) cmissions, and land use change. Table 4 and the discussion
that follows identify the possible mechanisms for and significance of these emissions.

Table 4: Potential Sources of Emissions from Thermal CCMPs

CCMP Type Potential Sources of Emissions from COMP
Thermal generation:
Fossil fuel Fossil fuel combustion
Biomass Releasc of non-C0, greenhouse gases
Other renewable (solar) Typically none
Eneryy efficiency Increased fossil-fuel usage
Baseline Toolkil F ]
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The emissions generated by the CCMP can be significant in CCMPs that involve fuel
switching, where cleaner burning fossil fuels are used for thermal energy generation.
These can be calculated by multiplying the carbon emission rate of the plant (miC/GJ) by
the plant’s generation (GJ/yr). (Calculating emissions from a thermal generation source
is discussed further in this Baseline Procedure 3.)

The emissions generated by other types of CCMPs will typically be negligible, because
the primary source of net emission reductions for CCMPs that thermal energy production
is the reduction in fossil-fuel use at thermal generating stations that can be displaced by
the CCMPs. As such, detailed procedures for calculating the emissions generated by the
CCMP are not presented in this toolkit. These procedures can be found in
UNEP/OECD/IEA/TIPCC 1995 and World Bank 1998.

Any type of thermal generation CCMP may have associated increases in fossil fuel use
resulting from standby generator operation, transportation of materials or fuel, project
construction, biomass fuel production and other upstream or downstream activities.

Thermal generation through combustion of biomass fuel produces no net carbon
emissions if the biomass is produced sustainably within the project, because the carbon
emissions produced during combustion are assumed to be offset by the capture of carbon
as the biomass regrows. Geothenmal projects also typically produce no carbon emissions.
However, for both biomass and geothermal projects, one must in some cases account for
the project’s emissions of methane or nitrous oxide (N20), GHGs more potent than CO,.
After the quantity of these emissions (in metric tonnes per year) are estimated, they are
converted to converted to COz-equivalent emissions by multiplying by the appropriate
IPCC global warming potential (GWP) coefficient for 100-year time horizon from Table
3 in Baseline Procedure 1. The result represents the emissions generated by a CCMP in
terms of CO;-equivalent, and is deducted from the project’s annual CO; emission
reductions. .

Energy efficiency projects will typically result in no carbon emissions. However, some
efficiency projects reduce thermal energy consumnption but increase electricity use. In
addition, parasitic electricity use in thermal generation projects can result in increased
emissions. The indirect emissions from increased electricity use can be calculated using
the procedures in Baseline Procedure 1 for CCMPs that displace electricity generation.

Step 6: Perform monitoring and verification

Using the methods described in this document, and by making projections of future
conditions, we can estimate the foture carbon emission reductions that will result from
the CCMP. The projections used may or may not prove to be accuralte, as the specific
details of the baseline sources or the CCMP might change or new sources might be
added.

Therefore, it is necessary to plan to revise the emission reductions calculations in the
future, using the same methods, procedures and assumptions from this document, but

Baseline Toolkit 26

oo

K

L B
|

.

o4

[*A

N o SN NP AP
L8

t

,'o\‘,r

e

. 0‘
i

WL

Wi

.

"

%

Yd
lllin.;”.




| PR ATRIC

updating process and their role in the M&V process are explained in the M&V soolkit.

Bascline Procedure 4: Methane recovery CCMPs

ﬂuspmoedanamﬁwyaddrmccmsthmm:clmmrymﬂnmﬂw
by bumning methane recovered from coal mines, landfills or agribusiness facitities.! Two
Baseline Procedures are required for these methane recovery projects, because they
reduce greenhouse gas emissions in two ways. First, they reduce carbon dioxide
emissions by displacing electricity or thermal generation from some baseline source.
These carbon emission reductions should be quantified using Baseline Procedure 1, 2, or
3, as appropriate. Secondly, methane recovery projects reduce the emissions of methane
{a greenhouse gas) by burning he methane in a generator. This procedure, Bascline
Procedure 4, is used to quantify these methane emission reductions.

Step 1: Gather required data

Data will be gathered for methane recovery CCMPs as required for either Bascline
Procedure 1, 2, or 3. No additional data is required for Bascline Procedure 4.  When
Raseline Procedure 1, 2, or 3 is parformed for the methane recovery project, the value of
“Emissions generated by the CCMP” will be calculated. This value is used as an input to

the calculations of this procedure.

Step 2: Define project houndary
For a methane recovery CCMP, the project boundary includes the source of methane and

the generation equipment in which it is combusted.

Step 3: Identify the appropriste baseline source
The baseline source is simply the source from which the methanc is recovered. This may

be a landfil], agricultural land or process, or other source.

Step 4: Calculate baseline carbon emission rate
This step is not applicable 1o calculating methane emission reductions for methane

TCCOVETY projects.

Step 5: Calculate emission reductions

" The annual reduction in methane emissions is equal to the methane that is burned to
generate electricity or thermal energy. When this methanc is burned, it generates carbon
emissions. These emissions are identified as “Emissions generated by CCMP” in
Baseline Procedure 1, 2, or 3, and will be quantified when the appropnate of those
procedures is conducted for the methane recovery CCMP. This

* Recent policy initiatives governing waste material that may be deposiscd in kandfills in India raxy himst the
antractiveness of landfill methane gas recovery projects. Nevertheless, there are likely 10 be significant
oppornmities for biogas production and utilization i agricultural as well as ranicipal scitngs.

Baseline Toolkit
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The carbon emissions from the CCMP are expressed in metric tonnes of carbon per year
(mtCfyr). This represents the carbon output of the generator. The methane input to the
generator can be found by multiplying the carbon emissions generated by the CCMP
(mtC/yr) by the ratio of the molecular weights of methane and carbon. In doing this, we
assume that when methane (CHy,) is combusted, it 1s completely converted to carbon
(actually CO;) emissions.

Methane emission reductions {(mtCH,/yr) = Emissions generated by CCMP (mtCryear) * {16 mtCH, / 12 mtC)

These emission reductions are converted into CO;-equivalent emissions by multipiying
by the methane global warming potential (GWP) from Table 3, which is 21.
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COy-oquivalent exission reductions (ECOr-equiv/yr) =
Methae ensission reductions (meCH,/yr) * [21 st CO e, / meCH, )

The emissions reductions can also be expressed in terms of carbon-equivalent emissions
by muitiplying by ratio of the molecular weights of carbon and carbon dioxide.

Carbon-equivalent reductions (meC-equiv.fyr) = COy-equivalent reductions (miCO-oquiv./yr)* [12 miC 7 44 20C0,)

Step 6: Perform monitoring and verification

Using the methods described in this document, and by making projections of future
conditions, we can estimate the future methane emission reductions that will result from a
methane-recovery CCMP. The projections used may or may aot prove to be accurate, as
thcq;emﬁcdﬂm!sofmebasehnesommmlheCCMPmaglnchmgeorncwm
mlghtbeﬁed.

Ihmforc.ltmnecessarymplmmmsememonwdmalculnwmmthe
" future, using the same methods, procedures and assumptions from this document, but
updating the specific input values. The recommended methods for carrying out this
updating process and their role in the M&V process are explained in the M&V toolkit.

Application of procedures to non-emergy CCMPs

The procedures presented above specifically address energy gencration and enargy
efficiency CCMPs. These are by no means the only type of CCMP that a project
developer may encounter. For other types of CCMPs, a project developer can coastruct
an appropriate baseline by following the structure of the procedures presented in this
toolkit. The first steps are to define the project boundary and determine the baseline
emissions source, the source that would operate in the absence of the CCMP. The next
step is to quantify the emissions that would occur in the baseline case and the emissions
that would occur with the CCMP in place. The difference between these two case

, Scenarios represents the emission reductions attributable to the CCMP. In performing
" these steps, careful evaluation of the project is necessary to accurately characterize all of
the emission sources in the baseline case and the CCMP case.

This general procedure can be used to develop an appropriate baseline for any CCMP that
has been carcfully evaluated. For example:

» A methane flaring project, in which methane is burned rather than released
directly. This reduces methane emissions, though increases carbon dioxide
emissions

= A transportation project that reduces emissions from mobile sources, while
perhaps increasing emissions from electricity generation or other sources

s A reforestation project that increases carbon sequestration rates

Baseline Toslkit
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¢ A project that reduces agricultural methane emissions

In this way, the procedures presented in this toolkit can be used as conceptual tools for
* use in the broader field of CCMPs.

Supporting Materinls

Published baseline development procedures

Michaelowa, A., 1999, "Template for baseline studies for World Bank AlJ, CDM and J1
projects,” Study for the World Bank Climate Change Team. Washington, D.C.

UNEP/OECD/IEA/TPCC (United Nations Environment Programme, Organisation for
Economic Co-operation and Development, International Energy Agency,
Intergovernmental Panel on Climate Change). 1995. IPCC Guidelines for
National GHG Inventories Volume 3: GHG Inventory Reference Manual. TPCC:
Bracknell, UK.

World Bank. 1998. Greenhouse Gas Assessment Handbook. Environment Department.
Washington, DC. :

World Bank. 2000a. “Baseline Methodologies for PCF Projects; PCF Implementation
Note Number 3.” Prototype Carbon Fund. Washington, D.C.

Case studies

Swisher, I.N., 1994. "Forestry and Biomass Energy Projects: Bottom-Up Comparisons of
CO; Storage and Costs,” Biomass and Bioenergy, vol. 6 no. §, pp. 359-368.

World Bank. 2000b. “Latvia Baseline Study.” Prototype Carbon Fund. Washington,
D.C. '

Reference materials

Figures, Christiana; “The Achievements of COP 6: Yes, the Achievements!””; Center for
Sustainabie Development in the Americas; December 2000.

International Energy Agency (IEA), 1997. Activities Implemented Jointly: Partnerships
for Climate and Development, OECD, Paris.
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As businesses, policy-makers, and other stakeholders around the world have become familiar

with greenhouse gas emissions trading, it has emerged as the policy of choice to address ctimate change.

Now-—with the recent agreements in. Bonn and Marrakech, with new carbon trading systems in Europe,
and with private sector interest and activity across many economic sectors both here and abroad—we
are beginning to see the outiines of a genuine greenhouse gas market.

In this Pew Center report, authors Richard Rosenzweig, Matthew Varilek, Josef Janssen
et al. describe the various public and private programs under which many early trades have pccurred,
the characteristics of the emerging market including the key features of early transactions, and the
potential evolution of the market given the concurrent development of domestic and international climate
change policy. Case studies of actual trades between four power companies—TransAlta and HEW, and
PG&E and Ontario Power Generation—help illustrate leading companies’ mativations for engaging in

trading, as well as the challenges they have faced in the absehce of clear guidelines in the nascent market.

Despite the impressive interest in greenhouse gas trading, the market that has developed thus
far remains fragmented. For example, as originally proposed, the trading regimes put forth by the United
Kingdom and the European Union differ in important respects: the former is voluntary and the iatter
is not; the former covers the full basket of six greenhouse gases while the latter is restricted to carbon
dioxide. This results in higher fransaction costs just as the market is getting off the ground. The
challenge ahead, for business, policy-makers, and others, is to work together to help forge linkages
between the emerging regimes, and vitimateiy to achieve convél‘g’ence.

t am optimistic that we can meet this challenge. We are beginning to see the first glimmers
of interest in the U.S. Congress, although the debate is expected to be long and difficult. Perhaps more
encouraging are private sector efforts to build a greenhouse gas trading system, such as the Chicago
Climate Exchange. Also, many companies have set up their own internal trading systems to "learn by
doing,” and have been eager to participate in eérly trades. The need for certainty, for consistency, and
for a level playing field all will work to encourage a merging of regimes. Policy-makers must do their
best to ensure that all systems are compatible. '

The authors and the Pew Center would like to thank the companies featured in this report
.for sharing their experiences and perspectives. and acknowledge the members of the Center's Business
Environmental Leadership Council, as well as Aldyen Donnelly of GEMCo; Erik Haites of Margaree
Consultants; Richard Sandor of Environmental Financial Products, L.L.C.; and Tom Wilson of EPRI

for their review and advice on a previous draft of this report.
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A market for greenhouse gas (GHG) emissions has begun 1o emerge over the past five years.
This market is driven in large part by ongoing negotiations of an international global climate change
treaty, which will tikely impose limitations on GHG emissiwons. The market has been shaped by successhul
emissions trading programs established over the past decade, such as the sulfur dioxide (S0O,) trading
program incorporated in the U.S. Clean Air Act Amendments (CAAA) of 1990,

This paper describes: (1) programs and initiatives that have provided a framework for early
trades and policy development; (2} characteristics of the emerging GHG markel and key features
of eacly transactions; (3) potential evoiution of the market due to ongoing concurrent domestic and
international ciimate change policy development; ang (4) potential scenanos regarding the U.S. response
to ctimale change. '

Origins

Greenhouse gas trading has its orig.i!s in the United Nations Framework Convention on Climate
Change {UNFCCC). Adopted in Rio de Janeiro, Brazil, in 1992, the UNFCCC established the goal for
industrjalized coantries to return to their 1990 GHG emissions levels by the year 2000 and a long-term
objective of stabilizing atmospheric concentrations of greenhouse gases “at a ievel thal would prevent +
dangerous anthropogenic interference with the climate system.” In 1995, the Parties reviewed thew
progress and concluded that the non-binding goal would not lead to the achievement of the Conwention's
objective of atmospheric stabilization. In response, Parties agreed 1o pursue 3 complementary agreement
that would estabiish quantified emissions limitations and reduction obligations for developed Countries.
This culminated in the negotiation of the Kyoto Protocol in December of 1997,

The process to develop rules, mechanisms, snd institutions necessary 1o being the Protocol into
force is ongoing, including the seventh Conference of Parties (COP-7), held in Marrakech, Morocco,
during November of 2001. Though significant progress was achieved there and in previous negotiations,
the Protocol has not yet entered into force, and few national governments have imposed mitations on
domeslic GHG emissions or established trading rules, Thus, the GHG markel is evolving under 2 loosely +
constructed, ad hoc framework. To date, it has evolved from a wariety of mostly project-based emissions
trading programs, which have been voluntary in nature and which collectively serve as precursors
to formal GHG regulation. More recently, the United Kingdom and Denmark have devetoped nationad

regulatory programs.

The Emerging International Greenhouse Gs +
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Project-Based Programs

The UNFCCC aifows industrialized countries to meet their emissions reductiop commitments
“jointly with other Parties” through a form of project-based emissions trading. This program became
known as Joint Implementation {)1). Subsequeht programs have provided practical experience with key
aspects of f)roject-based emissions trading. These programs and initiatives include the U.S. government’s
Initiative on Joint Implementation (USL); the pilot phase of international project-based emissions trad-
ing known as Activities Implemented Jointly {AlJ); Ontario, Canada’s multi-stakeholder Pilot Emissions
Reduction Trading program (PERT); Oregon’s Climate Trust; the Dutch government's Emission Reduction
Unit Procurement Tender {ERUPT); and the World Bank's Prototype Carbon Fund (PCF), among others.

Each of these programs is governed by a unique set of rules. However, they exhibit some comman
elements that constitute a de facto (though non-binding) set of minimum quality criteria that govern
the creation of credible emissions reductions. These commen elements include: (1} establishment of
a credible counterfactual emissions baseline; {2) proof of environmental additionality; (3) evidence that
the reductions are surplus to existing regulatory requirements; (4) proof of permanence or durability of
the reductions; {5) demonstration that the emissions-reducing project wifll not cause emissions to increase
beyond the project’s boundaries (referred to as “leakage”); (6) establishment of credible monitoring and

vexification procedures; and (7) proof of ownership of the reductions.
Market Characteristics

Even though few sources of GHG emissions presently confront binding emissions limitations,
a growing number of companies and governments have begun to purchase reductions generated in most
part by the programs described above..Few trades of GHG emissions to date have involved an exchange
of emissions permits such as “allowances” or “credits,” since these terms refer to government-issued
commodities that only exist within the context of formal trading systems. Most GHG trades have taken place
under a voluntary ad hoc framework involving ﬁ commodity defined by the trade's participants and known
commonly as verified emissions reductions (VERs). These carry only the possibility, but not a guarantee,

'
i

that governments witl atlow them to be applied against future emissions reduction requirements.

The authors estimate that approximately 65 GHG trades for quantities above 1,000 metric tons
of carbon dioxide equivalent (COze)* have occurred worldwide since 1996, This figure includes trades of
reductions as we!ll as financial derivatives based on reductions. However, the figure probably understates
actual i'narket activity because not ail trades are made public, and internal corporate trades and small
trades are excluded. It is important to note also that this figure refers to purchases of emissions-retated
commodities and excludes countless investments in projects that either purposely or incidentally reduce
GHG emissions. Prices for VERs have ranged between $.60 and $3.50 per metric ton of COoe. Some of
the price differentials between trades can be explained by differences in the features of the reductions

such as their type and vintage, geographical location, and the rigor of the monitoring and verification
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procedures. Other factors that affect reductions’ commercial vaiue include contractual lability prowisions,
sefler creditworthiness, snd demonstration of host country approval of the emissions-reducing project.

Two case studies provide a detailed jook at actual GHG trades in this market, iHustrating some of
the chalienges and benefits of early GHG trading as described by market participants. The first case study
reviews a purchase of VERs by TransAita, a3 Canadian electric utility, from HEW, a German utility. HEW gen-
erated reductions by displacing some of its tossil fuel-based generation with electricity generated by wind.
The second case study examines a purchase of VERs by Ontario Power Generalion, a Canadian wtility, from
US Gen, a subsidiary of the U.S.-based PGLE Natwonal Energy Group. US Gen created reductions by caphur-
ing and desiroying methane produced at a landfill. Both case studies demonstrate that while participants
benefited from these early GHG trades, the lack of clear trading rules has increased transaction costs and
been a significant impediment to the development of a more robust GHG market.

National Trading Programs

Several governments have moved forward in designing domestic trading systems while intemation-
al trading rules remain under development. At the national jevel, the United Kingdom and Denmark have
each established domestic emissions trading programs. Some trading in these programs has aiready begun.
The European Union (EU) and other countries are in vanous stages of domestic policy development_ Al the
sub-national level, the state of Massachusetts, for example, will require reductions of carbon dioxide {CO,)
emissions from power plants and will allow sources to mhﬂiuagamdwm.

The development of these and other trading programs demonstrates that emissions trading has
gain-ed acceptance as a preferred policy instrument in the world's efforts to reduce GHG emissions.
These programs will boost GHG trading activity and motivate more rapid emissons abatement than if
governiments had waited for the international community to conclude negotiation of the Kyoto Protocol.
Already, the initiation of these programs is producing 3 shift in the commodity that market participants
prefer to trade. Some buyers' interest is starting o shift away from VERs, whose eligibility for use as
a hedge against binding emissions limitations is uncertain. Intesest is beginning to shift towands gowemn-
ment-issued permits created by the programs, which are by definition eligible for use against an emc-
sions limitation in their jurisdiction of origin. Permits also stand a superior chance of being transierable
into foreign jurisdictions for purposes of compliance.

Significant benefits have and will result from the current development of domestic trading
systems. However, some adverse impacts have also resulted from the concument development of interna-
tional and domestic climate change policy. Emissions trading systems currently in operation or undet
development exhibit unique features that may render them incompatible with each other. For example,
the Danish and United Kingdom (UK) systems aliow for trading of different gases, cover different
econommic sectors, and utilize ditferent mixes of allowance and credit-based trading. To date. they have
not \developed rules governing inlerchange and mutual recognition of ther tradable unsts with each other,
which could impede or preciude beneficial cross-border transactions. There are aiso significant differ-

v
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ences between each of these systems and the one being deveioped in the Evropean Union. Already,
the European Commission has warned that the differences in the UK and the EU systems “could
create market distortions in the future.” Had the treaty been concluded more rapidly, the international
framework would have made it easier for Parties to conform their systems leading to increased trading.

Several private-sector and nongovernmental organizations (NGOs) alse have developed initiatives
to help build the market and to create and take advantage of trading opportunities. They inctude the
Partnership for Climate Action (PCA), the Emissions Market Development Group (EMDG), and the Chicago
Climate Exchange (CCX).

Future Qutlock

Recent international agreements negotiated at Bonn and Marrakech resolve many details
concerning implementation of the Kyoto Protocol, providing greater clarity to Parties developing domestic
trading programs. These agreements will increase the likelihood that future domestic climate change policy
measures will be consistent with the rules of the Protocol. However, several issues still must be resolved,
and, although likely, the treaty’s entry into forc_e is not yet assurad. Thus, in the near futwe, internationat
and domestic GHG policy will continue to develop concurrently, with the risk that incompatibilities
between regional, national, and sub-national climate change policies will lead to market fragmentation
and sub-optimal economic and envircnmental gutcomes. Such fragmentation does not mean that market
participants will not trade across systems. Indeed, market participants will likely ddvise methods of trading

acrass jurisdictions. However, devising such structures and mechanisms will increase costs.

’Prospects for a well-functioning international GHG market have greatiy improved as a result
of the agreements reached in international climate change negotiations during 2001. However, signiﬁcant
barriers remain, including the unwillingness of the United States, the world's lérgest emitter, to ratify
the Kycto Protocol. A qualitative analysis of several scenarios related to the United States’ future ¢limate
palicy response reveals that, whilg in the near term the lack of an emissions constraint may provide
an advantage to U.S. firms against foreign competitors confronting such constraints, continued policy
uncertainty may be detrimental in the longer term. '

in order for the market 1o achieve its intended environmenial and economic results, much work
remains to be done. The international community must make an ultimate decision on the legal nature
of Parties’ compliance obligations with the Kyslo Protocol's provisions and must resolve several other key
issues. lastitutions governing the irealy’s mechanisms must move forward expeditiously to implement
the details of the Protocol. Such action will provide Parties with clear policy guidance allowing them to
conform their domestic programs to international rules and to enjoy the full economic and environmental

benefits of GHG emissions trading.

+ The Emerging International Greenhouse Gas
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Emisasions trading has emerged as a key environmental policy inatru-

ment over the past decade. The Hexibility inherent in market mechanisms such as emissions
trading has proven to lower the cost of achieving environmental objectives. The acid rain program of the
1990 CAAA, which authorized trading of SO, allowances to reduce precursors of acikd deposition in the
United States, has provided the most compelling empirical evidence to date of the eavironmental and

economic benefits of emissions trading.

The resuits of the U.S. acid rain program, other smalier-scale experiments, and a body of
economic literature served as a catalyst for the inclusion of emissions trading provisions in the Xyolo
Protocol. These provisions are designed to reduce the cost of Parties’ compliance with potential nationat 5
emissions limitations. Despite great progress in the international climate change mmm
2001, ruiles governing these and olhers of the treaty’s provisions have not yet been finalized. As 2 result,
the final form of a potentiai regulated international GHG trading system remains uncertain, Nevertheless,
an ad hoc GHG market has already begun to take shape and continues to evolve in response o new policy
developments at the international, regional, national, and sub-national levels.

This paper begins by describing the origins of the GHG market and highlighting commonalities
and differences among programs that have provided the architecture for pre-compliance GHG emissions
trading in the absence of a binding international climate change treaty. The second section of the paper
reviews and analyzes known GHG trades from 1996 to the present. This section also describes market
participants’ motivations and key features of early trades. The last section of the paper describes
regional, national, and sub-national GHG trading systems under deveiopment and analyzes the impacts -
of the parallel evolution of domestic and international climate change policy. It then briefly analyres
several possible scenaros regarding the U.S. response to climats change and the consequences of this
response for the GHG market, the environment, and the competitiveness of U.S. and non-U.S. firms.

1
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Deflmtlons

The paoer refers to several types of lradmg ptugrama and tmdable mstmments._ My aredefmed bekm

int orger to clarify their usage in the paper.

Tradbé Programs

* In 3 cap-and-Uade sysiem {ie., alowance-based trading)
the maximum level of smissions that can be released
from sources is set by the conirgi authority, This level
15 the cap. Al sources are required to have permils
{i.e., aliowances) to emit. Each permit specifies exactly
how much the source is allowed io emil. The permits
are freely transferable; they can be bought or sold, The .
contral authority issues exactly tnhe number of permits
needed 0 proddce the desired emission level.* The
larpest example of this kind of system, and the most . - -
compreneansive trading program 1o date, is the .S, acid’
rain program, in whicht allowances of SOy can be traded
to compily with an emissions cap. :

Under a baseliu'é-'hnd-crzdil system (ie., c:edit-'
project-nased tradmg) each participant is pwvlded :
a baselina agamst which its perfmnance is measured
If an action is taken to reduce emissigns, the, dn!ferente
between the baseline and the actual emissions can “+
bé credited and traded.® The basefine established for
crediting purpeses can be fixed, pased upen an

absolute fevel of emissions; or dynamit, decreasing

or increzsing over timz, The key distinclion between a
cap-and-trade system and a baselng-and-credit system

i5 that in the former, regulated scurces’ emissions are

L

.

The Emerging International Greenhouse Gas

required to aéhieve_ an emissions cap, which is a lixed
quantity. Such a fimit is not necessarily imposed in

a baseline.and-credit system. The Clean Development
Mechanism, for example, wouid operate as a baseline-
and-credit system,

Tradable Commodities

* An allewanze is a government-sanctioned right to emit

under a cap-ang-trade system,

« A credit is a governmentrecegnized right te emit under

a baseline-and-credit system.

s A permit refers to both allowances and credits. Permits

are issued by govemmems authorizing a speific
quantity of :mlsstons. .

Permm are- referred m as compllancc hn!s in this’ papef

Permits are dsstinct from verified emtssouns reductions,

the ccmmoc.ly ‘mest commonly iransacted in today's
market,

Verifizd Emissions Redpetions (VESRs) are crested, in the
absence of gwérnment rules, Dy project-Dasad activilies
that are defined by the buyer and seller and verified

by a thisd party.
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The development of an international GHG trading syatem drew from
a body of economic literature on the benefits of emissions trading, the Clean
Air Act Amendments of 1990, and other more limited experiments with
emissiona marketa. This section provides an overview of the key policies and programs {hat have

fosterad the development of the GHG market.

A. U.5, Clean air Act Amendments of 1990

The Clean Air Act and ita amendments include aeveral emiassionas
trading provisions designed to minimize the cost of achieving air quality
objectives. These programs have demonstrated that allowing emissions sources fo defermine how
best to comply with reduction requireme_nts achieves environmental objectives at a iower cost than other
reguiatory approaches. SO; allowance trading under Title 1Y of the 1990 CAAA has been the most
notable emissions trading success o date_ It has achieved greater environmental benefits than required

by law at a lower cost than had been estimated prior to the program's implementation * —+

The program impased a cap on 50; emissions from power plants. The level of allowable
emissions was reduced in two phases. Sources could comply by instalting technology, Swilching o fuels
lower in sulfur content, purchasing allowances from other sowrces in the progsam, or engaging in other

activities that would reduce SO, emissions.

B. The United Nations Framework Convention on Climate Change

Article 4(2Ma) of the United Nationa Framework Convention on Climate
Change (UNFCCC) includes a provision that allowa Parties to achieve their
commitmenta to reduce emissions “jointly with other Parties™ through Joint
Impiementation (J1) activities.” The UNFCCC 11 provision seeks to encourage Annex |
(developed) countries to participate in cooperative projects to reduce smassions of greenhouse gases
in developing countries and countries with economies in ransition while encowaging susiainable

3
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development and the transfer of technology. capital, and services. The host country and investor would

negotiate ownership of the reductions generated by such projecis,

The JI provision of the UNFCCC represents a precursor o GHG emissions trading and, more
specifically. to the two project-based mechanisms in the Kyoto Protocol. The 3l provision under Article 6
of the Kyoto Protocol authorizes countries in Annex B of the Proiccol (developed countries and countries
with economies in transition} to engage in climate change mitigation projects to generate emissions
reduction units (ERUs) to meet their commitments. The Clean Development Mechanism {COM), estab-
lished by Article 12 of the Kyoto Protocol, allows developed countries to generate certified émissions

reductions (CERs} by engaging in climate change mitigation projects in developing countries.?

C. Project-Based Programs

The current market in GHG emissions has evolved in concert with a
Aeriea of project-bosed programa designed to gain experience and harneas the
power of markets to address the climate change isaue cost-effectively. Over time,
these programs have evolved from pilot initiatives designed to provide practical experience for market
participants and governments into mechanisms for achieving voluntary commitments, hedging risk, and
complying with binding emissions limits. Each of these programs is governed by a unigue set of rules.
However, they exhibit some common etements that constitute a de facto (though non-binding) set of
minimum qualily criteria that govern the creation of credible emissions reductions. These programs and
initiatives include the U.S. government’s Initiative on Joint Implementation (USWI); the pilot phase of
inferhational projeci-based emissiens trading known as Activities Impiemented joinﬂy (Al)): Ontario,
Canada’s multi-stakeholder Pilot Emissions Reduction Trading program (PERT); Oregon's Climate Trust;
the Dutch government’'s Emission Reduction Unit Procurement Tender (ERUPT); and the World Bank's

Prototype Carbon Fung (FCF). See Appendix 1 for brief descriptions of these key programs.

Common Features of Project-Based Systems

The following rules and procedutes are common elements of project-based systems described

in Appendix !. They provide a framework for buyers and sellers to engage in transactions.

* Baseline “Withoui project” emissions performance scenario {either static or dynamic).'* Many

T The Emerging international Greenhouse Gas {Market
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programs measure emissions reductions by comparing “with project™ emissions performence
agsinst 8 credible counterfactual baseline.

= Esvirssmental Additionality Linked closely to the preceding concept, environmental additionality
sequives that the emissions reductions achieved by the project wouid not have occurred in the
absence of the project.

* Sarplss Proof that emissions reductions were not & result of activities undertaken to comply
with existing regulations. This criterion is directly linked to the establishment of baselines. To be
credible, baselines should incorporate existing and planned regulatory requirements that have

a direct or indirect impact on GHG emissions.

* Pyrmasence Demonstration that the project's emissions reductions from souwrces o removals

by sequestration wiil be durable over time.

" o lsakage Evidence that the emissions reductions achieved at the project site do not lead to
increases in emissions outside the boundaries of the project (i.e., emissions “leakage™), or that
the calculation of claimed emissions reductions quantifies and actounts for leakage.

* Monilering and Vesification Opinion from a qualified third party that the proposed method for

calculating emissions performance can be or has been audited to provide a credible quantitative

assessment of actual project performance.
 Owmership Clear demonsiration that the project proponent has a legitimate claim to ownership
of reductions generated by the project and that other potential claimants are identified.

These attributes have atso been uysed by market participants and service providers 1o evaluate
project performance in jurisdictions where no particular project-based program has been formaily adopted.

Differences in Project-Based Syslems +

it is impartan 10 note that, despite their similarities, project-based programs aiso have significant
differences that lead o different project approval and crediting outcomes within different programs.

Baseliwes Various programs recognize different types of reference scenarios against which to

measure the emissions reductions achieved by project. The use of different baselines creates divergent

The Emerging Intemational Greenhouse Gas[Market] +
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gquantification outcomes. For example, The Ciimate Trust requires the use of a dynamic baseline in which
emissions are calcutated against an emissions rate per unit of output instead of historical mass emissions
{i.e., a static baseline). Another type of dynamic ?aseline is a technology benchmark, where the baseline
emissions rate_is reduced as technological perfom;ance improves. In the first dynamic baseline case,
used by The Climate Trust, the project operatos has certainty about what quantity of reductions will be
achieved at any level of cutput. In the second technology-based case, project investors face greater
uncertainty because the actual emissions rate against which reductions are credited is subject to change’
over time based upon the reguiators’ decisions regarding technological advances. In the USLJI program,
several baseline techniques have been accepted. While this paper's purpose is not to critique the merits
of different baseline approaches, il is important to note that the different approaches lead to different

crediting levels.

Additionality The Climate Trust, for example, adopis a strihgeni "financial” form of additionality,
requiring demonstration that the project would not occur in the absence of revenues generated by the
sale of offsets. The PCF, on the other hand, applies environmentat additionality, but does not require that

projects’ economic viability depend on revenue from the sale of emissions reductions,

- Surplus PERT, for example, has accepted landfill gas (methane) emissions yeductions from large
U.S. fandfills as surplus, even though the landfills ate subject to regulations requiring the combustion
of landfill gas as a means to control emissians of non-methane voiatile organic compounds (YOCs).
This acceptance was based on legal opinions provided to PERT which concluded that the destruction
of methane from the landfill is surplus to regulation because the regulation addresses only non-methane

VOCs. The PCF, on the other hand, will stop accepting reductions from a simifar project in Latvia if it

accedes to the European Union and becomes subject" 1o simifar 1andfill gas capture and flare requirements.

D. Corporate Emissions Trading Systems

In addition to forinal project-based aystemas, individual companies have
developed internal trading programa to achieve Apecified voluntary reduction
commitments. BP and Sheli have pioneered these internal systems. Although designed differently,
the BP and Shell systemns have provided these firms with practical GHG-trading experience and have
significantly advanced the dialogue an the benefits of emissions trading. Brief descriptions of these

programs are provided in Appendix |1,

The Emerging International Greenhouse Gas
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Based upon the emissions reductionas generated from the programa

described above, a market for GHG reductions has been emerging since the

mid-1990.4. Paticipants in this emerging market perceive several benefits from early GHG trading.
but chalienges associated with trading in the absence of clear rules have limited the growth of the
market. This section of the paper explains why a market for GHG emissions is emerging and identifies
elements of trades, trends in these elements, and the role of market service providers.

A. Trader Motivations

Among the policy inatruments available to reduce GHG emiassionas,
trading has emerged in recent years as particularly attractive to the business
community. Though few GHG-emitting companies cumently face binding emissions Iimil;. public
concesn and the potentially large future cost of complying with such limits have persuaded many business
leader; of the need to take action while minimizing costs. in traditional emissions markets, establishment
of formal programs by governments has preceded trading. Section 1 of this paper xdenhifres a3 vanety of
pilot emissions trading programs that have provided a loose policy framework for early GHG transactions
prior to the establishment of trading rules. Buyers’ and seliers’ motivations for participating in the
nascent GHG market are discussed bebow.

Buyers

Demonstrating Leadership Buyers believe that providing financial support for emissions-reducing
activities within this emerging policy framework demonsirates leadership on an issue of public concemn.

Complying With Voluntary Corporaie Commiments Several companies have made voluntary
commitments to reduce their GHG emissions and have wtilized the market as one policy instrument
to achieve these commitments. Emissions reductions need not bear any government endorsement 1o

contribute toward achievement of companies’ voiuntary emissions larpels.

7
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Hedging Risk Many companies and governments believe that, despite present regulatory
uncertainty, binding limitations will be imposed on GHG emissions in the future. To begin hedging risk
associated with these potentially costly restrictions, some buyers participate in the marlfet believing that
ctireﬁt Wjom are relatively inexpensive compared to likely future prices in a regulated emissions
trading system. Thus, they purchase reductions hoping thét governments will aliow them to te used for

compliance with duture government emissions reduction requirements. .

Learning-by-Doing Few companies possess extensive experience with emissions trading. For buy-
ers—as well as sellers—who have not previously participated in an ernissions trading program, early GHG
trading provides opportunities for learning-by-doing. For example, untit they prepare to engage in a trade,
few companies will have conducted an analysis of internal emissions abatement options to determine at
what market price they ocught to be a buyer or a seiler of permils. Other educationa_)l aspects of trading
include exploration of how to gain approval for emissions transactions through internal risk management
procedures, how to contract for emissions reductions, and how to reflect the vatue of GHG assets and

liabifities on company balance sheets.

informing Public Policy Practical experiance accumulated through transactions can also help tﬁ
inform public pelicy. Knowledge developed in the course of negotiating and implementing transactions
helps to improve the design of trading programs under development. Firms that have engaged in transac-
tions have a unique insight on trading that provides them with additional credibility when participating

in the ongoing climate change policy deveiopment process. -

Buyers in the market have included large oil and gas companies, electric utilities, and industrial
firms that emit a significant volume of greenhouse gases and that anticipate future emissions fimits,
In particutar, Canadian companies that have committed to achieve voluntary emissions reduction !argets'.
such as Ontario Power Generation, TransAlta, Epcor, and Suncor, have purchased significant quantities
of re—ducﬁons to meet their commitments.}' Additionally, the creation of Canadian exploratory trading
programs such as PERT and the GHG Emission Reduction Trading Pifot {(GERT) has familiarized Canadian
companies with the concept of emissions trading. Similarly, the tamiliarity of U.S. companies with trading
through participation in other emissions commodity markets may have facilitated their involvement in

the GHG market.

+ The Emerging International Greenhouse Gas
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A few European companies have participated in the GHG market, but not as many as ong
might expect given the European Union’s support for binding emissions constraints. in light of European
governments’ leadership in pushing forward an intemational climate change ireaty and the European
Union's development of a trading program for its 15 member states, more European companies are
likely to trade in the future. ‘

Japanese companies, though cautious in the market's early stages. have recently demonstrated

2 prowing interest in trading.
Seliers

Like buyers of GHG emissions reductions, seliers are interested in demonstrating leadership
on the climate change issue, leaming by doing, informing public policy. and shaping future trading rules.

Seilers are also motivated by the opportunity to generate a revenoe stream from emissions
reductions, a commodity that previously carried no value. In the future, project sponsors may also be
able to lower their borrowing costs by improving the creditworthiness of projects through the additionas
mﬂmmduhedﬁuncﬂssahs.i‘hesebeneﬁtscmhelplohnmmlrttumsﬁom
emissions-reducing projects.

Early GHG selters do not fit a common profile. They have ranged in size from targe multinationat
energy companies with investment-grade credit ratings to smat local landfill operators with no credit
rating. in many cases, buyers have sought to acquire reductions generated within their home country.
As a resuft, sellers have been particularly successful in countries with active buyers, such as Canada and
the United Siales. As European demand for GHG reductions grows commensurate with its development
of climate change policy, it is anticipated that additional supply will also be generated there.

B. Key Attributes of Trades

In the absence of government trading rules, GHG market participants
have to define numerous artributes of their trades. Each transaction is tailored 1o meet
the needs of the individual participants in the trade. However, participanis can rely to some exteni on the
procedures established by the project-based programs described in Appendix 1. This section identifies key
attributes of GHG trades and highlights some trends in those attributes that have emerged since the first
GHG transactions in 1996-1997.

—pe

9
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Emissions Commodity

Veritied Emissions Reductions Few GHG trades have involved permits, since this term refers to
government-issued environmental commodities such as allowances and credits. Rather, most GHG trades
have invpived verified emissions reductions {VERs). They are guantified reductions that bear most or all
of the characteristics described in the discussion on common elements of trading systems in Section 1.
Other buyer and seller requirements may also be incarporated into VER transactions.'” Buyers hope that
governments will allow some or all of their YERs 1o be applied against an emissions limit, should one

ultimately be adapted.

Emissions Reductions Emissions reductions (ERs) are the same as VERs except that they do
not require third-party verification. However, verification adds credibility to reductions and presumably
increases their likelihood of being recognizeél under future emissions trading rules. Thus, 1o hedge risk,

ERs tend to be a less desirable commodity and are traded less frequently than VERs.

Compliance Teols At the time of this writing, only the United Kingdom and Denmark hava estab-
lished formal emissions {rading programs as a component of domestic climate change policies. The units

traded within these systems can be utilized for compliance with domestic emissions imitations.

Units and Gases

Almost all GHG trades of all commodity types are dencminated in metric tons of COye. Most,
if not all, trades have involved reductions of COz or methane since these gases are relatively easy to

monitor and are significant contributors to climate change.
Vintage

The year in which reductions are generated, or their vintage, is a key determinant of whether
they will be eligible for recognition under future trading rules. Consequently, vintage has been a key
feature of GHG trades. For example, reductions undertaken prior to 1990 hold no commercial value
since 1990 is most frequentiy used as the base year for measuring emissions performance. By contrast,
reductions thal wifl be generated from 2008-2012 tend 1o be desirable because those years constitute
the first commitment period specified in the Kyoto Protocol. It is assumed that if other eligibility criteria

are met, reductions generated during those years will earn recognition as credits that could be used to

T The Emerging International Greenhouse Gas
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meet Parties’ emissions-reduction requirements. Reductions generated during the peviod 2000-2008
-are 3iso valuable because, among cther reasons, national governments may establish pre-Kyoto domestic
trading systems and because certified emissions reductions generated in developing countries under the

oM dwring this period may be used for compliance in the first commitmer.t period of the Kyoto Protocol.

{See also Price below).

Reductions generated between 1990 and 2000 are somewhat less deswable, though not entwely
withowt value, since some may be usable in domestic programs {hatl precede an international agreement,

or for achieving voluntary targets.

Geographic Location

Like vintage, the geographic location of emissions-reducing projects will be » key etement
in determining their creditability. Moreover, unlike some other project altributes such as baseline and
monitaring methodologies for which future rules are difficult 1o predict, location (linked with vintage) s
an attribute for which policy is already clear enough to influente the vailue of reductions in the market.

A 3 general level, the first key distinction in geography is between developing and developed
countries. Reductions achieved through emissions-reducing activities in non-Annex B countries between
2000 and 2008 are desirable because, under Arlicle 12.10 of the Kyoto Protocol, they can be used for
compliance in the first commitment period {2008-2012) if they meet specified critenia. In developed
countries, it is presurned that only those reductions that will be generated during the first commrtment
period would be eligible for crediting under international trading rules and thus will hold similar
commercial vajue. Reductions generated in developed countries prior 10 the first commitment period

and after the baseline year 1990 are less valuable.

Canada has been a particularty common location among developed countries for emissions-
reducing projects. Canadian companies have been among the most active buyers in the market, and they
tend to have 3 preference for purchasing at keast some of theis reductions from local projects. Other
reductions involved in early transactions have been or will be generated by a variely of projects mainly in

Europe and the United States.

Only a handful of projects located in developing countries have resulted in successful emissions
transactions. This is 3 result of several factors. First, projects located in developing countries have greater

11
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perceived project risks, in addition to the policy risks inherent in GHG projects prior to the establishment

of crediting rules. Also, few developing countries have estallished adequate institutions to review project

proposals and to grant necessary host country approv_rals.

Ownership ’

Government trading rules would presumably designate the entity that is entitled to claim owner-

ship of project-generated emissions reductions. 1n the absence of such rules, it is essential for potential

sellers to prove their ownership of the reductions that they wouid transfer 1o a buyer.

For many projects, ownership is not in question, These include, for example, efficiency

upgrades at a manufacturing facility or fuel-switching at a power plant. However, for some project types,

particularly thase such as renewable energy and demand-side management projects that offset or
displace fossil-fuel emissions, demonstrating ownership can be thallenging and has been a barrier to
more frequent sales from such projects. Ownership of the reductions is potentially open to dispute
because the reductions do not ocour on the site of the project, but rather on the site of a fossii-fueled
facility whose power was displaced. These are known as indirect emissions reductions. because the
reduclions oecur at facilities other than the one where the project has been underiaken. The possibility
that the direct sourcé of erﬁissions would claim title 1o the same reductions claimed by the project

developer creates potential controversy that buyers prefer to avoid.

Tradable Instrument

1
In most transaclions, GHG market participants agree Lo exchange one of the emissions

commodities described above. However, the authors estimate that between 25 and 50 percent of
transactions to date have involved an exchange of financial derivatives such as “call options™ based

on VERs or other emissions commaodities.

A buyer of a call option, which is simply a contract specifying certain responsibilities, acquires
trom a seller the right, but not the obligation, to purchase a fixed quantity of emissions at a fixed price
{i.e., the “strike price”) on or before a fixed date in the future (i.e., the “expiration date”)." The buyer
pays the seller of the call option to accept the corresponding responsibility to sell emissions reductions

according to the agreed terms, if requested. The amount paid for the option is called the “premium.”

+ The Emerging International Greenhouse Gas

o

©

‘

1n

e W

o

£

£

O N

PPN

N AN SR AR o B AU Al

paann

"

-1

LA5E

VhLLLY

g

Wwi¥

[ e

1 ] | | | B



Seflers are entitled ¥ keep the premium even if the buyer faily 1o exercise the option. Call options offer
buyers 2 velatively inexpensive way to hedge their exposure 10 future compliance costs.

Other devivatives include “put options,” “collars.” and “swaps.” A put option endities the buyer
of the aption the right ta sell a commodity (from which the option is derived) at the strike price on of
before the expivation date. Tha seller of the option is required to purchase the commodity at the agreed
price if the buyer exercises the option. The premium is paid Dy the buyer lo the seiler at the time the

initial Wansaction is closed.

Collars, or “fences,” invoive two transactions in which one party buys a call and sells & put {usu-
ally with different sirike prices and the same expiration date), and the counterparty sells a cali and buys
a put. By setting a price fioor and ceiling, each position will provide prolect:on against market moverment.
Swaps ae ansactions in which one type of commodity is exchanged for another, rathes than for cash.

In emissions trading. there often are tax benelits 10 swaps 25 some tax authorities consider them o be
nonixable “lke-kind exchanges.”

Foreard stream transactions are also possible. In this sort of transaction, 3 buyer acquires
promised reductions of consecutive vintages. For example, 2 buyer might acquire rights to 10,000 tons
neryu‘rduﬁng 2005-2007. in some instances, payment for such streams is provided “on delivery,” +
meaning once rights ta the reductions have been lransferred to the buyer. In other instances, buyers
pay now for reductions to be delivered later. This allows project developers to finance 3 portion of ther
emissions reducing projects at the present time by generating immediate revenue through the Spie of
future ewmissions reductions. However, it should be noted that selier creditworthiness and bability become
important issues in any forward transaction where sevenue is paid prior to receipl of the commodity
in question. (These issues are discussed below.)

- Reduction Activity
=+
Muciear Power 1t is possible that some aclivities that reduce GHG emissions will not be eligibie
to eaen GHG credits. For example, governments may be reluctant te grant credits for reductions generated
by nuciex power generation. (The Parlies at COP 6-bis** in Boan and at COP-7 in Mamakech agreed
that they should “refrain from wsing™ ERUs and CERs “generated from nuclear facilities™ to meet theit

A AR AR EEE SN N A N NN AR AR AR L' B R

commitments under the Kyoto Protocot for the first comenitment periog.*}

|
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Seguestration At the inception of the GHG market, sequestration projects were popular among
buyers. Offsets from such projects were perceived as cheap to generate on a per-ton basis, and they
provided an economic rationaie Tor protecting forests, which provide additional environmental benefits.
Over the past several years, uncertainty fegardi.ng sequesfration's future treatment in an international
agreement has diminished the commercial valu-e of sequestralion activities, However, the inclusion in
the Bonn agreement and the Marrakech accords of rules regarding the acceptability of sequestration

activities will likely revive these projects’ attractiveness.

Renewabie Energy and Damand-Side Managemeni As indicated above, sales of reductions generated
by renewable energy and demand-side management projects sometimes face ownership concerns because
the reductions are indirect, meaning that they result from displacement of emissions somewhere other than
the project site itself. Multiple potentiai ciaimanté. such as the owner of the emitting source, technology
vendors, and the entity installing the technalogy, might attempt to ¢laim ownership of these reductions.
in addition, quantification o} these reductions can be difficult because it requires access to data on
emissions resulting from generation of grid-supptied electricity, such as the emissions characteristics
of the electric generating units being displaced by the renewable energy or demand-side management
investments. Determining displaced emissions from such activities is particularly difficult in increasingty
interconnected and restructured electricity markets that are not controlled by a single dispatch authority.

Even with access to these data, potential sellers must choose whether to calculate their offset claims
through comparisen to a grid's annual average emissions rate per unit of energy, of to a baseline that
accounts for seasonal and/or intra-day variations in emissions. Governments have not indicated what

degree of detail will be adequate for certification, or if such indirect reductions can even be credited.
1)

Fue! Switching, Production Energy Efficiency, and Fugitive Gas cagmfe Switching o jess
carbon-intensive fuels, impraving the efficiency of production processes, and capturing fugitive gases
from landlills, pipetines, mines, and other sources have been popular activities because they generate
real, easily quantified emissions reductions as compared o other activities. Many, if not the majority,

of transactions in the last two years have been generated by these activities.

Liability Provisions

fn a market fraught with nany uncertainties, buyers have regarded it as particularly important

to specify in contracts what recourse they would have if sellers fail to fuifit! their obligations, Should the

T+ The Emerging International Greenhouse Gas
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seller's project fail to generate the specified number of purchased reductions, or should the reductions
be ineligible for crediting in future programs, buyers would prefer that the seller commit th deliver
alternative reductions that could be used for compliance. However, few if any seilers have been willing

to undertake such a strong commilment since they mld be exposed to the variable and polentially high
caost of producing or acquiring approved compliance tools in the market. instead, sellers typically agree
that they may supply alternative reductions or may instead return some, or all, of the sale proceeds 1o the
buyer, poassibly with a specified financial penalty. Sellers may be able to claim a higher price per metrc

ton of reduction in return for accepting greates hability.

Seller Creditworthiness

In transactions involving future delivery of emissions reductions, the creditworthiness of the
seller has piayed an important role in negoliations by secving as 3 proxy for the sellers’ ability to perform
its conlractual obligations. Buyers are more willing 10 purchase fulure reductions from a financially sound
selier than from a smalier, less viable company. This is because a company with good credit will typically
have an easier time mobilizing the resources necessary to fullill its contractual ocbligations in case
reductions generated by its own projects are fewer than expected, or ¥ they fail o meet certification
requirements. Many buyers in the market io dale have chosen only to transact with compames of

investment grade rating (-BBB) or higher.

In some cases, strong selier creditworthiness has diminished the importance of other reduction
qualities such as the accuracy of the baseline, adequacy of monitaring. and demonstration of ownership.
Buyers presume that if they acquire reductions for which any of these qualities are shown in the future W be
inadequate, a creditworthy seller will have litile difficulty acquiring substitute reductions of adequate quality.

Creditworthiness is relatively unimportant for transactions involving VERs for immadiate settie-
meat. Since the VERS would carry no guarantee of future creditabitity, the seller woul? have fulfilied its
contraclual obligations once the YERs are generated, verified, and delivered. In these cases there 15 little

need for strong creditworthiness as protection against nonperiormance.

Baselines and Monitoring

Buyers prefer reductions measured against a weil-documented, reproducible baseline, supported
by a clearly documented audit trail, and monitored with an accurate, robust methodoiogy. However, a5
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indicated above, from a market perspective, the importance of these attributes is often superseded

by that of creditworthiness, since this is the means by which buyers ascertain sellers’ ability to fulfili
contractizal commitments. These commitments.usually include an obligation to deliver a specified
quantity of redoctions that meet future certification criteria, including baseline and monitoring method-
ologies, whatever these may eventuaily be. So the particular methodologies adopted by setlers 2t the

time of sale are less significant than their commitment to adhere lo future methodologies.

Host Country Approval

Under future rutes governing project approvais and emissions trading across national borders,
the consent of both participating couniries will be a prerequisite for official recognition of projects or

individuz| {rades. Buyers seeking 1o prepare for the onset of binding emissions limits have sought to

obtain host country approval for trades, when possible. Most project-based systems require such approval.

Host country support has been particularly important for COM-style projects due to the varying
leveis of support among developing-country governments for emissions trading and project-based. invest-
ments. Berause few developing country governments have yet established a CDM office with authority
to approwe or reject projects, acquiring explicit CDM host country approval has been difficull. For buyers
motivated by voluntary commitments rather than future comphiance, host country approval is unnecessary.

However, host country appraval will be required under the Kyoto Protocol, shouid it enter into force.
Volume

According to the authors' research, appmximatél} &5 significant GHG transacticns have occurred
woridwide since 1996, resul}ing in the exchange of between 50 and 70 miilion metric tons of COze.
However, for several reasons this figure probably understates the actual level of market activity. First,
this figure reflects a fairly narrow definition of "trades” that excludes siralegic investments that produce
emissions reductions but which may not be intended for immediate transfer to another party. Aise, some
companies choose not to publicize their trades, so these ate not reported. Additionatly, this figure
exciudes trades within BP's and Sheil’s internal trading systems. Small trades involving less than 1,000

metric tons of COwe are alse excluded.

+ The Emerging International Greenhouse Gas
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Price

Verified Emissipns Ruductions VERS have traded kr between $.60 and $3.50 per metrict ton of
COze since the market's first trades in 1996-1997 (see Table 1). Fluctuations in price over tithe are more
likely attribitable to differences in the features of individual transactions than to fundamental changes
in supply and demand for a given commodity.

Within the categary of VERS, prices are segmented by location and vintage since these e key
determinants of whether reductions will be eligible for credit or usable for compliance in the future
As indicated above, developed country reductions generated during 2008-2012 and developing country
reductions generated after 2000 are bath expected to be eligible for credit under the Kyoto Protocol,
should it enter into force. Market prices for these commodities reflect this expectation, ranging from
$1.65 to $3.00 per metric ton of COze. Developed country reductions generated prior to the farst Kyoto
commitment period and after 1990 have ranged from $.60 to $1.50 per metric ton of COze. The authors
are not aware of any transactions for developing country reductions generated prior to 2000.

Emissions Reductions Compared to VERs, reiatively few ERs have been traded. Buyers probably
prefer VERS because they anticipate that verification will be required in order to earn government-
recogﬁized permits in the juture. Despite this fesser demand for ERs, they are not necessarily cheaper
than VERs. Although such reductions incur no verification costs, other required qualities may raise thew
costs to parity with VERs. For example, ERs purchased by The Climate Trust must be “financially
additional,” meaning that their projects would not have been financially (easible but for the revenues
generated by sale of the GHG emissions reductions. (While project devefopers pay $0.85 per ton of CO,
to The Climate Trust, The Climate Trust may pay more on a per ton basis to the sponsor of the CO;
mitigation project.) This requirement narmows the pool ol potentisi sellers and, in so doing. excludes some

that might have offered cheap reductions.

17
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Cowpliance Toals In September 2001, DuPont and the Marubeni Corporation conducted the first T
trade !d take place within a torma! government program. Dupont sold 10,000 2002-vintage UK . E { i
allowances to Marubeni on 2 forward basis. Mqre recently, several transactions have occurred in the 0
Danish system. In one of these, Entergy, 2 U.S.-based electric utility, purchased 10,000 metric tons of
CO; from Elsam, a Danish utility.* | k ¢ -
: ¢
As potential market participanis grow more comfortable with the UK and Danish programs, ’ ¢ #
trades of compliance tools will become more common. Prices paid for compiiance tools will be higher c
than those paid for VERs and ERs because they can be utilized for compliance with a government .
emissions limitation. Other bids to buy and offers to sell in domestic allowance markets suggest that p : “
prices for compliance tools will be several dotars higher than those for other commodities currently being ) .
transacted in the pre-compliance market. For example, early indications in the UK market suggest a )C -
mid-market price of approximately $7 per metric ton of COze. Prices in the Danish market will be capped | C
by a noncompliance penalty of approximately $5 per metric ton of CO» of excess emissions, with current . C -
bids and offers suggesting a price of about $3 to $4. Dutch ERUs must be considered VERS at this time; ’ C e
however, they would become compliance tools if they met JI criteria under Kyoto Protocol rules, should ' C i
the Pr?tocol enter into force. Prices of the contracted reductions from the first round of the Dutch ERUPT C 5
program are higher than other VERs because they have already received government approval, The prices e i

are also higher because of unique contracting and procurement procedures,

a
Table 1 .

r )

Greenhouse Gas Prices|by Commodity Type, Vintage i
Commeadity Type Vinlige Year Price per ton COze IUSS)
Arnex 8 VERS 1991-2007 ' $.60-$1.50
Annex. B VERs : 2008-2012 $1.65-53.00
COM VER: 2000-2001 $1.1543.50
- - Duteh ERUs 2008-2012 $4.40-$7.53

wl

Complience Tooks

Danish aflowances 2001 $2.86-34.17
Donish atlowances — Bid/Oifer 2002 $2.14.53.60
UN allowances — BRyOfer 2002 $5.76-49.36

NOTE: Table vidated Jaouary 22, 2002.
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C. Roles of Service Providers

In addition to buyera and Aellera, other entities such aa brokers and

auditors have played important roles in the emerging GHG market.

Brokers

Brokers maintain contacts with a broad range of market participants in order to match suitable
buyers and sellers, or “counterparties.” They seek to reduce transaction costs by eliminating search
costs for participants 1o seek out countespariies directly. Beyond this tradrtional brokerage Tunction,
GHG twokers have played an importani role in the pre-compliance market by generating new supply
and demand and in educating potential markel participants about the costs, benefits, and mechanics

of trading. Other functions brokers play in the emerging GHG market include:

* Price Discovery: By facilitating transactions, brokers find and publicize the price at which
transactions occur. In the emerging GHG market, this price is dependent on the commercial
terms and size of the transaction. Price discovery is not as simpie as reporting the price of
3 standardized commodity. -

"« Develop Transaction Stwctures: Brokers help counterparties by developing unique transaction
structures that meet the individuval needs of buyer and sellers.

A sample term sheet for an offer of GHG reductions is located in Appendix HI.

Project Development Consultants

The role of project development consultants is similar to that of brokers, but is focused mare on
the supply side of the market. These consultants assist developers of GHG-reducing projects o undertake
steps such as quantification and monitoring that may lead to a successful sale of reductions. They may

aiso help to market the reductions once they have been prepared for sale.

19
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Auvditors

Engineering, accounting, certification, and consulting {irms as well as environmental NGOs

that provide validation (ex ante audit) and verification {ex post audit) services provide assurance that the

emissions reductions meet a minimum gquality stan&ard. So far, providing this assurance has involved
activities such as: (1) analyzing the piausibility of baseline assumptions; {2} ensuring the accuracy of
dala used 1o calculate baselines and actual emissions; (3) ensvring the accuracy of emissions reduction
calculations: (4) ascertaining the adequacy of monitoring methodologies; and (5) assessing ancillary
project benefils. However, the standards used to conduct these analyses have, to date, been determined
mainly by the service providers themsefves, along with the demands of buyers. Both draw on criteria of

existing project-based programs.

Several HGOS land companies are currently leading projects to develop more rigorous and
unitorm reporting standards by which Yo perform verification.*’ For the most part, governments have not
vet specified standards for conducting verification of reported emissions reductions. The Dutch ERUPT
program and World Bank's PCF are exceptions, as they have issued specific verification criteria and

recommended several firms that are qualified to assess projects’ adherence to those criteria.

" Financial Institutions

Financial institutions like banks and insurance companies periorm basic functions such as
financing and risk management. Products and services provided by these institutions may include project
financing, classical insurance solutions, alternative risk transfer, derivatives, carbon investment funas,
corporate equity analysi:;. and financial advisory services.' Several European financial institutions are
aiready designing new financial products and services targeled at the peeds of corporate clients that wish

to take advantage of GHG emissions trading and project-based mechanisms.

Specifically, carbon investment funds are promising instruments for diversifying risks associated
with investments in GHG abatement projects that aim to generate marketable emissions reductions and
permits.™ In contrast, at present there is limited scope for managing specific GHG market risks through
classical insurance mechanisms due to the fact that many risks are political in nature and therefore
difficult 1o insure.® In conventionat project financing, it may be beneficial for both the project sponsor

and the lender to take advantage of GHE emissions trading, J, and the CDM when structuring new

energy projects.”
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D. Case Studies

The following case studies help to illustrate the conclusions summa-
rized above by describing the terma of real GHG trades, motivationas of
participants, challenges encountered, and lessona learned. The case studies
demonsirate exactly how and why a GHG emissions trading market is emerging. They also demonstrate
the challeages of trading in the absence of clear rules. This situation has made it difficuft to consummnate
trades, mcreased ransaction cosis, and inhibited the development of a more robust market.

TransAlta - HEW: A Hint of Things to Come

TransAlta, Canada’s largest non-regulated electricity generation company and second-largest
single GHG emitter, plans to reduce net emissions of greenhouse gases from its Canadian operations to
ze10 by 2024.7 However, it 0id not commit 10 eliminate fossil fuels from its generation portfolio.

Rather, the company has sought to demonstrate that, through & combination of efficiency improvements,
techaology development. and emissiqqs offset trading, this aggressive target could be met without larpe
increases in the price of electricity.® In pursuing its target, TransAlts has established » reputation as one
of the most active participants in the emerging market for GHG reductions. While playing this poneering
role, Ihe company has been involved in a number of “lirsts,” including its purchase of reductions from

a German ytility, Hamburgische Electricitats-Werke AG (HEW). This is thought te be the world's first
trans-Atlantic GHG trade.

By 1999, TransAlta had already engaged in a handful of GHG emissions purchases, both on s
own and a5 a member of the Greenhouse Emissions Managemeni Consortium (GEMCo), a not-for-profit
Canadian corperation formed by companies seeking to “demonsirate industry leadership in developing
voluniay and market-based approaches to GHG emissions management.™ Having purchased most of ifs
reductions from projects located in North America, TransAlta decided to engage in 3 more challenging

irade for reductions generated by a project in Europe.

Al roughly the same time, Dr. Helmuth Groscurth, haad of the Energy Concept Future group st
HEW, the municipal utility of Hamburg, Germany, attended a conference in Stutigart where he heard 2
presentation about the emergence of the market for GHG emissions reductions. Afterwards, Dr. Groscurth
approached the emissions brokes who had delivered the presentation to inquire whether HEW's planned
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inslaliation of wind turbines near Hamburg might be capable of generating marketable GHG reductions,
Recognizing that such reductions might meet TransAlta’s needs, the broker soon initiated negotiations
between the two parties that cuiminated with the public aﬁnouncemen: of a successful transaction

in June 2000.3 The trade took three months to complete. It did not seceive formal recognition from

© Canadian provincial and federal governments.

TransAita agreed to purchase a total of 24,000 metric tons of COze verified emissions reductions

{3,000 metric tons per year generated from 2000 through 2007). HEW would generate the reductions by
displacing its own fossil-fueled generation with wind power during periods of high demand. The electricity
generated by wind would aliow HEW to maintain the same average level of output with reduced emis-
sions. The companies agreed that a German standards company, TUY Management Service GmbH, would
be engaged at the selier's expense to verify that the reductions had been generated as promised. HEW's
first vesification and monitoring report, which covers reductions generated during the year 2000, includes
a description of the project’s baseline and monitoring methodologies. It will be supplemented annually
with an appendix contzining new data for calculating the previous year's reductions. The report for 2000

has been approved by TUV.

~ Boih companies agreed that the price of reductions was not a critical issue in their
negotiations.” This agreement reflects the fact that both parties were motivated primarily by the desire
ta demonstrate publicly the viability of emissions trading and to gain experience with trading. Accerding
to Bob Page, TransAlta's vice-president of sustainable development, the deal was “part of TransAlta's
r

ongoing commitment to reduce our net GHG emissions and lead the way in proving?'ihaf market-based
mechanisims such as offsets and emissions reduction trading really work.”™ Given the relativety small
volume of the transaction, the amount of money involved was considered lo be of secondary importance.
In fact, Dr. Groscurth stated that the costs associated with completing the transaction, including fees
for lawyers involved in drafting a contract and technical experts that assembled relevant data and
calculated the reductions, exceeded the revenue that HEW received from the sale. Dr. Groscurth
explained that these costs were particularly high since it was the company's first trade, but noted

that the resulting experience has substantiatly reduced the costs of subsequent transactions.

+ The Emerging International Greenhouse Gas
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For HEW, the most costly sspects of completing the trade were aiso the most challenging.
Though there was support for the concept of emissions trading throughout the company, Liwyers took
significant time 10 ensure that the contract consummating the transaction provided HEW with adequate
protection against any unforeseen outcomes. HEW aiso had to deveiop an adequate baseiine methodology
to calculate the project’s reductions. MWM}MWMMMMNMMM the
absence of any government rules on this matter, the buyer and the verifier acted as the vitimate arbrters

of the baseline’s adequacy.

In TransAlta's view. one of the key tactors that made the deal possible was the fact that HEW
owned not only the new wind assets but also the fossil fuel units whose emissions would be displaced.
According to Paul Godman, manager of sales and markeling in Transaiias GHG offset management
operation, the company had reservations about purchasing reductions from renewable energy projects
in which the owner of the project did not also own the fossil unils, as the ownership and quantification
of such reductions are often difficult to determine.™ Mr. Godman added that HEW's strong financial
stam_:ling provided assurance that it would be capable of fulfilling its obligations in the trade, which

extend several years into the futwre.

- Both companies agreed that their positive experience encouraged them fo engage in other trades.
After completing its sale to TransAlta, HEW purchased reductions in order to gain expenience on the +
“bhuy-side” of a transaction. TransAlta has also been both a seller and 8 buyer and s expanding its GHG
trading gperation even further to develop partnerships with companiss that may seek to benefit from s
expertise in the market. Through its new Carbon Market Initiative, TransAlta will offer to sell 3 portion of
reductions in its existing portfolio, which have already been subjected to the company's intemnal quality
assessment procedures. With these and other GHG trading initiatives, both companies hope to take

advantage of growing opportunities in the emerging GHG market,

PG&E—Ontaric Power Generation: The Valve of Third-Farty Review Processes +

Participation in the GHG market has been mostly voluntary to date. it is clear that market
participants perceive some benefils from engaging in pre-compliance fransactions. However, in the
absence of clear rules governing trading, one should not overiook the practical challenges of realizing

these benefits. Compieting a pre-compliance GHG trade requires market participants to negotiate
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not anly the traditional commercial conditions of any emissions transaction, such as price, quantity,

and vintage, but also a host of other issues that would not arise in a market created through formal

government rules. As the following trade between Ontario Power Generation (OPG), aiso a member of

GEMCo, and US Gen New England {US Gen), a subsidiary of the U.S.-based PG&E National Energy

Group, iHustrates, resolving these issues often requires a significant investment of time and effort.

OPG, a major Ontarigo-based eleclricity generator, has been a pioneer in the area of emissions

trading and is one of the most active buyers and sellers in the cuirent GHG market. OPG met its voluntary

year-2000 target to stabilize net GHG emissions at 1990 levels by taking actions to improve internal

energy efficiency, expanding green power initiatives, and offsetting a significant share of its GHG emis-

sions through the purchase of COze emissions reduction credits from North American and international

AR UK A a uf e o g

sources.” According to Dave Coates, who manages OPG's GHG emissions portfolio, much of the compa-

ny's activity in the GHG markel has been driven by this commitment.

E B

OPG has successfully completed trades both with and without the assistance of emissions

Jw

brokers. The trade described in this case study was completed with the services of an emissions broker.
In 1999, through a broker, US Gen offered to sell OPG up to one million metric tons of COze emissions
reductions generated by capturing and destroying methane that would otherwise be emitted from the

Johnston Landfill in Rhode Island from 1998-2000.%

(T

US Gen's ofter appeared to meet OPG's criteria for emissions reductions. To help ensure that

purchased emissions reduction credits are recognized against OPG's voluntary commitment, OPG has

AN
Wb

commiltted to have all of its purchases scrutinized by Ontario’s PERT program (described in Appendix i).

T

OFG sees this verification as a vital aspect of ensuring a transparent and publicly available record of all

discussions relating to the creation of emissions reduction credits. Following PERT's quality assessment,

the credits are registered with PERT. OPG anpuaily reports its GHG emissions to Canada’s Climate Change

Voluntary Challenge and Registry (VCR) Inc. In 2001, the credits used to meet OPG's 2000 target were

B

transferred to the YCR for retirement,
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Dan Chartier, semissions marketing manager at PG&E (who negotiated the trade on US Gen's
behaif), indicated that his company’s main interests in conducting a8 GHG trade were to gain practical
experience with rading and to generate revenue. PGAE has been an active participant in other emissions
markets in the Uinited States, but recognized that GHG trading would involve 3 unique set of challenges.
In particular, navigating the PERT process turned out to be more troublesome and required more time
than PGLE had expected. According to Mr. Chartier, the absence of formal operating procedures and
timetines for decision-making in the PERT process caused delays. Participants n the evaluation process
were free 1o bring up any issve relating to the PERT mandatory crileria that reductions be real, quantils-
able, verifiable, surplfus, and unique. However, at that time there were ne formal procedures governing

time limits for decision-making and no linal arbiter to determineg if a seller had met specific criteria,

Following the PERT process and the negotiation of the contract, the trade was eventually
consummated in April 2000, roughly a year after the transaction was initiated. Both companies expressed
satisfaction with compietion of the trade. However, their experience demonstrates that, without clearly
defined rules, the costs of conducting GHG emissions transactions may be high even in instances where - .

the reductions themselves are attractively priced and technically credible.

VOVUBUUIIUVINIVBLOULEEYY L

25
The Emerging lntemaliouai Greenhouse Gts +

i

;

)

VUV OWEWYOYY




The following table presents examples of actual transactions and emissions-reducing activities in

the GHG market.

Table 2

Examples|of Actual Transactions, Projects, and Participants in the Greenhouse Gas Market

Reduction Activity Buyer {Buyer Country} Sefler (Project Developer Dats Total Quantity
or Hosl Country) {matric toms COze)
Agriculture Industrial consortium (Canada) irmwance company (Uniled Siales) 1999 2,300,600
- Electric utility (Ausbalia} State agency (Ausiralia) 1998 198,018
Emrgy EMiclemy Notionat goverrumeni (N fands) Edectric ulility (R i) 2001 1,536,140
Blectric utility {Canada) Hospital network {Canada) 1999 34,437
Electric utitity (Canada} Electric utility {Ltnited States) 1998 10,000.000
Environmental student group Energy company (North America) 1998 10,000
{Uniteg States) {Other reduction
s livities were
included in the
transaction.}
Foel Swliching Eleciric ulitity {Canada) Electric utility {Finland) 2000 50.000
Fugitive Gas Energy company (Norih America) * Energy company {Asiz} 2001 460,000
Caplure snd/ar Uss Energy company {North America) £nergy company (North America) 2000 650,000
Electric utility Landiill gas sequestation project 2000 309,664
developers (United States) {Canada)
Elkectrie wtility {Canada) Lanafitl gas sequestration project 1999 2,500,000
deveioper [Linited States)
Energy company {Marth America) Enttyy tompany {Morth Americal 1999 260,000
* Energy company {North America) Energy company (North America) 1999 250,000
L Electric ylility {Canada) Electric ulility (Canada) 1599 B0,B94
' {ndustriph consontivm Landfilt gas sequesiration project 1998 219,000
ceveloper {Canada) (Canaca}
Electric wifity (Canada) Heavy equipment manufacturer NA 367,500
{Canada)
Nationad goverament {Netherlands) Ectric ulility (Romania) 2001 612,631
Nationa! government {Netherlands) Electric utility (Potand) 2001 583,500
Manufaciuring congiomenste Ekechric utility (Australia) 2001 2,000
U2pan) o
Mationat government {Canadal Electric ulility (Canada) 2000 31.104
S Electric utilty (Canada) Electric utility (Germany) 2000 24,000
v Electric utifity (Canada) Pulp and paper compary (United States) 1959 B9,312
W Electric utility (Canada) Renwable energy develapers 1999 75,000
{United States)
. Electrc ubihly |Canada) Electric utility (Canada) 1999 20,000
Indusinal consortivrm {Canads} Insurance company {United States) 1959 2,300,000

NOTE: Table based on Natsource research. The table presents examples of actual transactions. The names of participants invoived in the trades
we confidentiat and are withhekd hese. Reported wolumes include transactions foe emissions reductions as wel! as options for Future purchases of
emissions reductions. For further discussion of this distinction, see Section 2B of this paper.
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This section assesses the future direction of the GHG market. it begins by
considering the role of an international climate change treaty in facililating the development of domestic
policy and the GHG market. it then briefly describes 2 state-level system in the United States. two
national-level trading systems being developed in Evrope, and a supranational program being developed
by the European Linion, assessing how concurrent international, national, and 3ub-national policymaking
will affect the continued evoiution of the GHG market in the near-term. Next, it examines private-sector
and nongovernmental efforts designed to gain experience with trading inrlhe context of continuing policy
and regulatory uncertainly. Building on recent progress in international negotiations, the section also
suggests the actions necessary to create a more robust market in the longer tesm. Finally, it returas to
the issue of an intemational agreement by considering possible scenarios for U.S. pasticipation in an
international system and the implications of U.S. participation for U.S. and non-U.S. fawns, the economy,

and the environment.

A. Role of an International Agreement +

Moart countries have aupported a multilateral reaponase to global climate
change for more than a decade. This is in recognition of the gobal rature of the problem and
of the fact that unilateral adoption of national emissions limits could thveaten economic competitiveness.
Etforts to develop a multilateral response began in the late 1980s with preparations for a framework
convention on climate change. Adopted at Rio de Janeio in 1992, the UNFCOCC established a non-
binding goal for industrialired countries of returning to 1990 GHG emissions levels by the year 2000
andénobjectivefor!hemldlostabilizeatmphuicconcenuwlimsdmmpssd_ahelthd -+
would prevent dangerous anthropogenic interference with the climate system. A 1995 review of Parties’
progress concluded that the UNFUCOC's nonbinding emissions target would not lead to achievement of the
Convention’s obpectives. In response, Parties agreed to pursue a complementary agreement that would
establish quantified emissions limitations and reduction objectives for developed countries. This culmi-

27
The Emerging Intemationa! Greenhouse Gas [Market] +




28

nated in the negotiation of the Kyoto Protoco! in December 1997. The process to develop rules,
mechanisms, and institutions to bring the Protocol into force has continued through the present,

inciuding recent negotiations in Marrakech, Morocco, in November 2001.

The Kyoto Protocol does not specify the policies and measures individual countries should
implement to achieve their emissions limitation. Rather, it provides Parties the flexibility to comply with
their commitments in the way they deem most appropriate to their national circumstances and policy
traditions. Parties wil undoubtedly. implement a mix of policy instruments to achieve their cammitments,

] iﬁcluding taxes, standards and reguiatory measures, and voluntary agreements with industry. ﬁany
countries will also establish domestic trading systems in order to reduce the costs of achieving their
emissions limitation incorporaied in the Protocol. Compiiance at the lowest possible cost would be

realized by harmonizing domestic trading systems in order to faciiitate international trades.

Several Parties have initiated their policy development processes prior to the completion of 1he
Protocol. Their task in developing a domestic system and potentially harmonizing it with other systems
has been complicated by the lack of a clear internationat policy framework. As a resuit, the programs
becoming operational have important differences. Whereas some of these differences are inevitable due
0 each government's policymaking traditions and ngtionai circumstances, they could have been minimized
if greater clarity existed at the international fevel. This wouid have fostered the development of compatible
domestic systems and a market that achieves the Protocol's economic and environmental objectives at

the fowest possible cost.

Disputes over the Kyoto Pr:étocol in recent years have cast doubt on when it or another agreement
would enter into force. This has significantly diminished the plausibility of the scenario described above.
However, the progress made at COP-Gbis and COP-7 has greatly increased the potential of achieving

2 clear and binding international policy framework over the longer term,
B. Trading Programs Under Development

in apite of the uncertainty that has characterized international climate
change negotiations, several governmnents have initiated the development
of domearic GHG emisaions trading syatema.” This section provides brief descriptions

of a sub-national system being developed in the United States and national and regiona! trading

+ The Emerging International Greenhouse Gas
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programs being developed in Europe. It ilustrates that, in the absence of 3 binding intermnational treaty
with clear rules to which domestic systems could conform, trading rules in evolving domestic systems
differ substantially. Detailed descriptions of the Massachusetts, Danish, and UK programs are provided
in Appendix IV.

Massachusetts

Massachusetts recently became the first U.S. state to impose CO, emissions himils on existing
fassil-fired power plants, which have historically been subject o fess stringent emissions reduction
requirements than new plants under the Clean Air Act. The new law imposes limits on four kinds of aw
emissions (SO;, NOx, mercury, and CO5} from six power plants in the state. The C0; reduclion require-
ment can be met either through internal actions, such as repowering from ccal 10 natural gas, or through
the purchase of offsets from emissions reduction projects. Specific rules for crediting offsets have not
yet been developed, but the state has indicated that olfsets will have to be real, surplus, vesifiable,
permanent, and enforceable in arder to be creditable against the emissions reduction requirement.

Denmark

_ in 1999, Denmark introduced CO, emissions trading under the CO; Quota Act, which imposed
3 fust-ol-its-kind cap on power-sector (s emissions. It established 2 total emissions quota for electricily
producers of 23 million metric tons of CO; in 2000, The cap will be reduced by 1 million metric tons
per year through 2003, when it will reach a target level of 20 million metric tons. In order to engage in
transactions, market participants must nofify the Danish Energy Agency (DEA) whenever they wish to
transfer allowances to ancther participant. If an etectricity producer's annual emissions exceed its holding
of aliowances, it is subject to a penalty of 40 Danish roner (about U.S.$5-6) per metric ton of excess
emissions. The revenve derived from penatties for noncompliance is directed toward energy-saving projects.
The governmenit set a relatively low penalty so as not 1o disadvantage its power secttr against neighboring
countries, which have not imposed similar emissions reduction requirements on their electricity producers.

United Kingdom

The United Kingdom was the first industrialired country to develop 3 broad-based GHG emissions
trading program. The UK government published the final framework for its national trading program on

+
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August 14, 2001. While the trading program officially begins in April 2002, forwaid transactions of permits

have aiready taken ptace. UK entities may participate in the voluntary trading program through lour paths:

(1) by signing a climate change agreement with the government, which could lead fo an BO percent

discdunt for companies subject to a domestic energy tax known as the climate change levy (CCL);
{2} through direct entry, giving companies access to financial incentives;

{3) by generating project credits through emissions reduction activities that could be sold into the

trading systemn; and
(4) through purely voluntary participation in the system.

The first compliance period for companies participating via direct entry will run from January 1,
2002, to December 31, 2002, with subsequent year-long compliance periods starting January 1, 2003,

and running through 2006. The first two-year compliance period for companies entering via agreements

began on January 1, 2002,

The UK syslem is complex, with distinct absofute {(sources agreeing to emissions caps in
exchange for the discount on the CCL} and unit (sources agreeing to rate-based emissions limitations
in exchange for the discount on the CCL) sectors. The unit sector has limited abitity to trade with the

absolute sector, which could reduce market liquidity.

European Union

in preparation for ratification of the Kyoto Protocol and to ensure the compatibility of member states’
domestic trading programs, on October 23, 2001, the European Commission fssued a proposal for a directive
that would establish a mandatory EU-wide CO emissions trading system.* The directive proposes two phases
for the program: a preliminary phase from 2005 to 2007 for member states 10 gain experience with tréding.

and a 2008-2012 phase mirroring the first commitment period of the Kyoto Protocol.

Yhe EU trading program would initially caver only CO; emissions, which account for approximate-

ly 80 percent of the European Upion's total 1999 GHG emissions, The Commission may consider the

coverage of other greenhouse gases, as monitoring issues are resolved. The emitling sectors coverad by

the program include energy combustien instaliations with a rated therma input exceeding 20 MW, oil
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refineries, coke overrs, metal production and processing. and producers of cement, glass, ceramics, and
peper products. These sectors account for approzimately 45 percent of projected CO; emissions in the
Ewropean Union in 2010, and include 4,000 to 5,000 instalistions. Inclusion of additional sectors and
mh@mmmumnamm.mdmmmmnmmm

reporting., Wacking, and verification criteria for CO; emissions that member states would have to meet.

In the initial three years of the program, the EU directive would mandate that member stales
allocate aliowances to affected sources on a grandiathered basis (i.e., based on historcal emissions). -
‘By June 30, 2006, the Commission will review experiences with the initial aliocation method and attempt
toesﬁ!ishllwlmnized allocation for the first Kyoto commitment period and beyond. in the 2005-
2007 period, member states must ensure that their national allocation plans conform to {i.e., enable

compliance with) the EU allocation.

The proposed EU directive would allow for unrestricted banking of allowances from one year 10
the next during the 2005-2007 phase and within the subsequent five-year compliance period. Member
states decide whether o allow for banking between the period ending in 2007 and beginning in 2008.
The proposal requires that they allow for banking from one five-year period to the next after the first
five-year pesiod.

The financial penalty for noncompliance during the 2005-2007 period would be the higher of

50 per encess ton or twice the average price during a predetermined period. For the 2008-2012
compliance period, the penalty would increase to the higher of 100 per exCess ton or twice the average
market price. in both compliance periods, the opesstor of the noncompliant instaitation would still be
obligated after payment of the penalty to surrender an amount of allowances in the following year equal
to the amount of its emissions overage.

In order to enter into force, the proposed directive must first be approved by member states’
environment ministers in the Evropean Council and then by the European Partiament. If the Parliament
and Council approve the proposal, it must then be considered and approved by each of the member
states’ governments and implemented through nationad legrsiation.

It is unclear how the already existing UK and Danish programs would be integrated into the EU

_syﬂm.nwstmmemndtmmshsmm.mkh has been approved by the European
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Commission, are likel; to be compatibie with the EU system. However, the compliance provisions appear
to be in conflict with the system envisioned by the European Unicn. Since it will end in 2003, it could
be redesigned in a manner consistent with‘the EU system. By contrast, there appear to be greater
tensions betwgen the European Union and United Kingdom on the matter of compatibility. The UK system
diverges from the EU system in several important ways, s;Jch as sectors and gases covered. Significantly,
participation in the UK program is voluntary, while it would be mandatory in the EU program. At COP-7,
the EU Environment Commissioner Margot Wallstrom stated, “By 2005 they (the United Kingdom) will
have to adapt to our EU-wide system.”** On Novemnber 28, 2001, an official from the European
Commission warned that the incompatibility of the systems “couid create market distortions in the future”

and that the UK system wouid require modification to ensure a smooth iransition to the EU program.
C. Impacts of Concurrent Policy and Market Development

This section describes how the preceding policy developmentas

at the domeatic and international levels may influence GHG trading

in the near future.

Emissions Commodity Shift: From Voluntary to Compliance Instruments

.

VERSs, the most commonly traded emissions commodity to date, are of limited value for
companies attempting to hedge their risk from a potential future emissions limit. This is because VERs
have been created in the absence of government trading rules and carry the risk that governments will

not recognize them for compliance with future domestic emissians reduction reqﬁirements.

As the domeslic and EL} trading systems described above become pperational, market
participants will no longer have to define a commodity in each transaction by developing their own
monitoring requirements, basetine methodologies, allowable activities types, or other characteristics of
emissions reductions. Government rules will provide a framework for these activities. As a result, market

participants will be able to acquire or transfer government-issyed permits that conform to specific rules.

In jurisdictions that have imposed binding emissions restrictions and developed domestic trading
programs, increasing numbers of buyers will elect to acquire permits rather than VERs because the former
are by definition recognized for compliance with emissions reduction requirements. Firms in countries

without emissions limits may also create demand for permits. Compared ta VERS, permits created in
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2 Jormal program stand a higher probability of being lransferable to other jurisdictions’ future trading
programs. Thus, foreign companies may acquire permits as a tool for risk management. For example,

a German companry anticipating 3 binding emissions limitation might purchase UK allowances in hopes
that they Inll be recognized for compliance under a future German or pan-Euwropean trading system.
Even if foreign permits ultimately cannot be used for complunce by a buyer, the acquiring party will
be able to Equidate the permits within their jurisdiction of origin, so long as sources in that jurssdiction
-cmtime to face binding emissions restrictions (and assuming that the permits do not expire).
Nevestheless, some buyers will continue to purchase VERs for compliance with voluniary commutments

and 1o the exient that the lower price of VERs compensates for Lheir less-assured status with regard

to future povernment recognition.

Fragmentation

As the previous descriptions of emerging trading systems illustrate, in the absence of a clear
international trading architecture, governments that have proceeded to deveiop tn.iding programs hawve
adopted unique programmatic elements. Differences among these elements may give rise o incompatibil-
ities in the pear-teym that will Jikely inhibit some economicaily beneficial cross-border transactions.
For example, the UK and Danish programs cover different gases and sectors and utilize a variety of

allowancé-based and credit-based approaches, posing bartiers to trade between fims in these countries.

Many of the provisions in the UK program atso differ from those in the European Union's
draft directive. if these differences are not ultimately harmonized, GHG trading may occur mostly
within several fragmented markets, each with its own unique commodity, instead of in a single
international market for a homogenous GHG emissions commodity. Table 3 hightights the major
design elements of these systems and atso identifies the differences in design that couid adversely

affect market development.
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Tabde 3

Comparisoﬂ of United Kingdom, Danish, and European Union Emissions Trading Programs

United Mugdom Denemark Enropem Union
Mandsbery va. setustery Volurstary with financidd incentive  Mandalory Mandatory
payments or climate change ievy
discounts
Compliouce posiviy Direct participsnts: 2002-2006; 2001-2003 2005-2007, 2008-2012
Agreement participants:
2002-2010
Ganes Firms choose coverage: 2 six oy Initially only 0O,
GHGs or CO; only
Sectors Ingustriat sactors; elecricity sec-  Electricity generation ony industrial sectors and energy
tor excluded sector; chamical seclor excluded
Allocalien sppresch Diract participants: grandfather- Grandfathering 2005-2007: grandiathering;
ing, 2008-2012: {0 be determined
Agreement participants: free
allocations for excess reductions
eyond target after compliance
is demonstrated
Abseluie ve. relslive largets Divec! parlicipants: absolut Absolul Absclute (allows for conversion
Agreemant participants: relative or of reiativa to absolute)
absoluts
Damastle projecs swndits Projects i UK are atiowable . HNonme None initially, inclusion to be
except in domesdic sector: seques- detarmined v Commission report
tration not eligible although it may by June 30, 2006
corme under review
| Indernptionsl preject cradits None initially, will consider COM None initialty, will issue guide- Nane initially, inclusion to be
T inchusion 1o B cevtain percentage  bines on J! and COM inclusion determined in Commission report
when COM rules are finatized when international rules are by June 30, 2006
tinalized
Banking Untimited within compliance Partitipaols may bank ditference  Unlimited banking in 2005
periad between emissions and saving 2007 and 2008-2012; countries
limit. Savings himit: 90 percent may aiiow dbanking of 2005
B of 2001 allocativa, 95 percent 2007 attowsnces into 2008~
4 of 2007 aitocation, 100 percent 2012 period
of 2003 sllocation
Finsncial ponaity Direct participents: noncompli- 40 Danish Kronerhon initially 2005.2007.  50M0n or 2 times
ante mesns incligible for annual {LiS $5-6} verage allowance prics;
financial ncentive payment; 2008-2012:  100/0n or 2
Agresment participants: not times average alflowance price
ehigible for climaie change levy .
- driscount for yeat of nencompli-
R ance
Erwironmenisl pomity Direct participants: jor each ton None For each \on of overage, one
of overage, 1.1 to 2 aliowances allowance deducted from next
deducied from next year; period
Agreement participants: none
Finsaciel Incontives $309 mullion over 5 years tor Nohe None enwisioned; incentives st
direct participants; climate national tevel could be consid-
change levy 80 percent discount ered impermissible "State Aid*
for agreement participants
Sahty valve (price cap) None Nooe, byt low peralty acls 2y None {but considered in
allowance price Ceiling September 2001 proposal)
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To take advantage of cost-saving opportunities for internstionat trade, countries seeking to
trade with each other must, at a2 minimum, establish rules of iaterchange and mutual recognition of
their tradable units. This has not yet occurred Detween the two existing national trading systems.
it ratification of the Protocol takes more time—delaying its enlry into force and implementation by
the Parties—and if concurrent policy-making conlinues, less international trading will resuit then
if an international system had provided policy gwdance to those developing domeslc systems.

The consequence of this reduction in trading will be increased compliance costs and potenhuaily tess

investment in emissions reduction activities.

Countries may ullimately decide to amend their systems 10 ensure compatibitity if cosi-
minimization is 3 primary objective. However, such changes would affect the positions of firms that
participated in the lengthy policy deveiopment praocesses feading to the existing nationa! system and
presymably understood their positions within that system wis-3-vis their competitors® positions. Thus,
in addition 1o I_)eing time-consuming, revising a system would be undesirable for some because o

chang®s the “rules of the game,” and potentially the competitive positions of affetted sources.

The recent international agreements reached at Bonn and Marrakech clarify numerous details

concerning :mplementation of the Kyoto Protocol, and reduce much of the uncertainty that has surround-

ed international climate change and domestic policy development dwing the past few years. In particular,

the agreements resolved long-running debates on issues such 35 the imposition of a quantitative it on
the use of the mechanisms for comphiance, fungibility of various international GHG units, bankung rules,
mechanisms governing the potential overselling of Assigned Amount Units (AAUS) (see nole 8), and the
treatment of sinks. Parties also determined the makeup of 3 COM Executive Board, agreed to estabish

a }1 Supervisory Committee, and partially resolved some outstanting issues related to the Protocol’s
comptliance regime. These agreements will likely facilitate more rapid development of an international
GHG merkel by provicing clearer guidance to Pariiu seeking 10 develop domestic trading programs that

will be consistent with international rules and with other domestic sysiems.

While the magnitude of the achievements at Boan and Mamrakech should nol be uaderstaled.
it cannot be assumed that the development of § seamiess inlernational GHG market is an inevitable
outcome. Some key elemenls of the Protocol remain unreseived and require further negotiation. Some
remaining issues 10 be addressed inciude the legal nature of the compliance program and operational
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rules to govern the project-based mechanisms, which are to be agreed upon by the COM Executive Board
and J! Supervisory Committee. Thus, at ieast in the.near future, international and domestic GHG policy
will continue to develop concurently, with the risk that incompatibilities between international, regional,
national, and sub-national climate change policies will lead to market fragmentation and sub-optimal

economic and environmental outcomes.

It is important to note that incompatibilities and fragmentation will not necessarily prevent
international trades from occurring. Experience from analogous emissions markets in the United States
suggests that market participants will develop fransactional structures enabling them to trade across
diverse systems if it is in their interest to do so. However, these trades will involve higher costs refative

to those that would occur within more compatible systems.

The impacts of fragmentation on the performance of environmental commodity markets are
illustrated by two emissions trading programs in the Unied States. The first is permanent offset trading
of criteria pollutant emissions permits in the United States, authorized by Titte | of the Clean Air Act.
Under the new source review provisions of Title |, new or significantly modified sources of emissions
jocated in areas that fail to meet national ambient air quality standards must acquire emissions offsets
generated by shutdowns or emissions reductions from other existing sources. While the air quality
standards that states must meet are established in accordance with federal law, states are provided the

authority to reguiate permanent offset trading.

States have developed different rufes to su;;érvise permanent offset trading. Because of these
differences, little cross-border trading has occurred. This is the case even within shared airsheds that
would lend themselves to regional trading with no foss of environmental quaiity. The result is that trading
benefits are reduced as new sources are forced 10 acquire more costly offsets generated within their own
state instead of seeking out cheaper offsets within the same airshed in neighboring states. Even where
differences in trading rules do not prevent cross-border trades from occurring, those differences introduce
additional complexity and increase transaction costs. Differences in national trading systems are likely

to yield similar outcomes in GHG markets for the foreseeable future.

The NOy Ozone Transport Commission (OTC) Budget Program provides another example of the

impact of differences in state trading rules. This program is also authorized by Title ! of the Clean Air

-
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Act. While the program is generaily regarded 25 a success for having achieved significant reductions

of NOx emissions at low cost, some additional cost savings are lost because of ditferences in the way
individual states implement certain provisions of the program.® For example, sach state in the program
is allowed to choose the method and schedule by which NO, aliowances are allocated to its affected
sources. While mast states allocate allowances once lor the entire fowr years of the program, a few states
such as Massachusetts allocate on an annual basis. This requires some seliers lo resort 1o ~altocation-
contingent™ offers, meaning that the number of allowances thal they would seit to 3 buyer is dependent
on the number of allowances they receive. Potential buyers are forced to consider the rrsks that thex
counterparty might not receive its anticipated allocation or otherwise defauit on its obhigatons. Ths

complicates comparison of cornpeting. seil oflers, and occasionally obstructs trades.

D. Additional Greenhouse Gas Trading Initiatives

This aection briefly deacribes the efforta of privare-sector and

nongovernmental market participants to create a GHG trading ayastem.

-

Parteership for Climate Action |n October 2000, the Partnership for Climate Action (PCA) was
announced just prior to COP-6. 1t is 3 joint effort between the NGO Environmental Defense and Alcan,
8P, DuPuant, Ontario Power Generation, Pechiney, Shell, and Suncor. More recently, Entergy joined the
PCA, and PEMEX has engaged in a bilateral project with Environmental Defense to manage its emissions.
Each company in the PCA has committed to make GHG emissions reductions, demonstrate excellence
in emissions trading, and report on their progress. With their aggregate emissions exceeding 360 million
metric tons of COze in 1990, the group would be the !5th largest emitter in the world if it were 3 Country.
The companies have piedged reductions of over B0 mullion metric tons of O0ze, or more than 20 percent.
Individual reduction targets vary, based on each company's ability 1o reduce emissions. While other
sigmificant NGO efforts have been deveioped (o engage the privale secior on the climate change issue,
the PCA is unique in that member companies have (o accepl ahsolute emissions reduction targets and

report annually on their progress.

Emissions Market Deveiopment Grovp Announced at COP-6 in The Hague during Novernber 2000, the

Emissions Market Development Group (EMDG) is a joint project launched by Arthur Andersen, Credit Lyonnaes,

Natsousce, and Swiss Re in conjunciion with a number of other participating companies. It is focused on
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creating a “carbon repository” where firms would be able to deposit reductions they have achieved, and

enhance their ability to trade the reductions in advance of the emergence of fully developed national systems.

The repository wou'd subject reductions to a review process that values their viability for future
compliance in a given country. The repository would evaluate the risks associated with reductions, their
owners, and country of origin, and assign proper “exchange rates” in proportion to those risks. The

repository would then issue the depositor an amount of tradable common carbon credits (CCCs) that

“reflect that risk-adjusted exchange rate. These CCCs would be redeemable at a future date for compliance

permits in a given jurisdiction. The CCCs would be fully tradable in advance of many national systems,
enabling players in the market to better manage their GHG risks. By creating a proguct that is more

clearly defined and adjusted for risks, EMDG hopes to increase liquidity in the early trading market. ~

Al COP-7 in Marrakech, EMDG announced that it had completed a feasibility study on its
concept. While most elements of the study remain confidentiat to EMDG ang is participants, it found
that the core concepts are technically feasible, but that success hinges on further developments in
market conditions. importantly, the lack of insurance products for guaranteeing reductions qu compliance
is an obstacle to the creation of such an entity. Insurers believe that insurance products will become
available in the near future as national GHG trading programs become operationa! and 25 market pricing
information for permits becomes available. As the market matures, EMDG plans to develop some .
components needed by the repository, most notably a “carbon rating engine” that could assess projects’
carbon value in a routine, automated way. EMDG also plans to develop a piiot portfolio of reductions

that could be rated by this engine and then freely traded,

Chicago Climate Exchangs In June 2001, 33 companies with assets in the midwestern United

States announced the formation of the Chicago Climate Exchange (CCX). Led by Erwironmental Financial
Products and the Keltogg Graduate School of Management at Northwestern University, under a grant from
the Joyce Foundation, the group will expiore the potential for a regional GHG trading exchange in order

to achieve a specified level of emissions reductions. The companies have indicated in fetters to the CCX
that they will consider trading on the exchange if effective rules are designed. The CCX has propoced that
participaling companies voluntarily commit to emissions reduclions and trading in all six greenhouse gases,
Participants would commit to reducing their GHG emissions by 2 percent below 1999 levels during 2002

and reduce them by 1 percent annually thereafter. Credits would be given for domestic and international

-
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emissions offset projects. The CCX hopes to have the exchange up and running by the third quartes of

2002 for participants in seven states: Ilinois, Indiana, lowa, Michigan, Minnesota, Ohio, and Wisconsin.
tn 2003, the CCX aims to have commitments and trading among participants in the entire United States,
Mexico and Canada, and to expand the exchange to include international participants in 2004

E. Potential U.S. Development of a Parallel Trading System and/or Participation in
an International Agreement

The United Statea’ stance on the Kyoto Prorocol niakes its entry into
force challenging, although it appeara more likely following the succesasful
international negotiarions of 2001.~ The recent political agreements reached among 180
countries in Bonn and Marrakech on key features of the treaty revived the nearly stalled process of
advancing ratification of the Protocol. The negotiations were also natable in that the United States
acted only as an observer, having aiready expressed ifs opposition 1o the treaty.

7 In addition to making it more ditficult to acheve the entry-into-fosce threshold incorporated in
the Kyoto Protocol, the LS. position raises guestions about: (1) the levels of trading thal will occur: {2)

the environmental and economic impacts of the agreement; and (3} impacts on U.S. and non-U_S. firms.

The following section identifies and analyzes some general scenarios regarding U.5. efiorts to
develop 3 parallet system to reduce greenhouse gases and its potential participation in international -
efforts to address climate change. For purposes of simplicity, only a few broad scenarios and thew possi-
ble impacts are presented here. Alsc, the authors assume for each of the foilowing scenarios that the

Kyoto Protocol will enter into force, in keeping with the stated intentions of the Parties to the Bonn and

Marrakech agreements.

Scenario 1: The United States Does Not Participate in the Kyoto Protocoi and Does
Not Develop a Domestic Greenhouse Gas Reduction Program

In this scenario, the Protocol enters into force without U.5. participation. Parties that choose
to develop domestic trading programs as an element of their domestic climate thange policy will benefit

from international trading rules, alowing them eventually to harmonize their systems mare closely. should

they choose {o do so.

if the United States does not participate in international GHG muarkets, it is likely that compliance

The Emerging Inteational Greenhouse Gos{Market] -
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+ prices for permits and additional GHG abatement would fali. The talt in prices could be mitigated

N

costs would be far less than had been estimated by most prior analyses of the Kyoto Protocol. Lower costs - .
would result because the largest projected buyer, the United States, would not be a market participant. o -
Additionally, the overall volume of trading would decline without the United States. In the absence of i<
;atifying governments imposing a constraint on use of trading for purposes of compliance with commitments, e
Annex B Parties would likely be able to achieve a larger share of their compliance requirements by puicias- C
ing AAUs without undertaking significant additional abatement. Consequently, the aggregateemissions C -
abatement achieved by the Kyoto Protocol would also be diminished relative to its original formulation.” -

-

It is possible that selfers will bank a portion of their AAUs for future domestic use in anficipation L wl
of increased econemic activity (which may increase GHG emissions) or a5 an attempt to increase the MC
market price of permits. This possibiiity has grown more likely as a result of Russia's supplementary ~ 'C.“
allocation of tons for its sinks at COP-7, which will increase its permﬁ supply in the first commitment -
period. New analysis has recently been conducted attempting to quantify the impacts of such market C ’
behavior.® This paper does not review the new analysis in depth or render judgment about governments’ C
ability to engage in such strategic behavior. However, if banking does occur in countries with surplus F‘?
permits, market prices would increase. €

Almost alt of the analyses of the Pratocol without U.S. invelvement arrive at similar conclusions: € 7

o some degree if potential selters bank some proportion of their permits for future compliance or in

attempt to raise prices.

-0
T

Private Sector impacts In this scenario, U.S.-based multinational companies with aperations in

other Annex B countries {predominantly eneigy-intensive manufacturing companies with GHG liabilities)

™70

may not enjoy the benefit of incorporating U.5. reduction opportunities into their corpocate con‘!ptiance

“

strategies. Several such tirms have found that cost-effective reduction opportunities exist in their U.S.

+ operations. However, it is unlikely that reductions achieved in the United States could be used under

the Protocol either to minimize their internal compliance costs by utilizing U.3. reductions in corporate

14

reduction strategies or to generate revenue by selling those reductions to other companies,

L

If the United States remains outside the Protocol and does not develop a domestic GHG program,

M

U.S.-based companies that participale in international markets, particularly these sensitive to energy

bkl
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costs. might be at a competitive advantage, as they would not incur the costs associated with an
emissions constraint. The magnitude of this advantage would depend upon the cost ol compliance for

those firms that do face an emissions constraint.

It is possible that there will be political ramifications for U.S. lirms that benefil from remaming
outside the Protocol. Reguiated firms in other Annex B countries would likely Jobby thes govesnments o
level the commercial piaying field, which could ental political and trade consequences for the U.S. govern-
ment and U.S. companies. In addition, U.S. companies would conlinue ic operate undet the specter of
some future unspecified GHG constraint. Continuation of current policy uncertainty over the long term could
increase future compliance costs by forcing firms to make complex decisions about potential Capial west-

ments without understanding [uture climate change policy and potential emissions reduction requrements.

Scenario 2: The United States Does Not Participate in the Kyoto Protoco! but Develops
a Paraliel Domestic Greenhouse Gas Program

< 1t s difficult to predict il or when the United States will require firms to control thex GHG
emissions. However, in recent months several members of the U.S. Congress have introduced legrsiatuon
that would, among other things. require electric utilitwes to reduce their GHG emissi005 as a component
of legislation that also requires reductions in conventionat air potlutants. It is not clear if or when such
legisiation wiil become [aw. Neveriheless, it is an important signal that momentum on the cimate change
issue may be shifting in the United States. Additionally, the Bush Administration proposed that the

United States develop a domestic chimale change program while remaining outside the Kyoto Protocol.

Private Sector Impacts The U.S. power sector has relatively few low-cost options avalable to
reduce emissions from its own assets, due in part 1o the long ife of its facilities. Near-term emrssions
timits could cause premature retirement of existing capital stock, increasing the cost of elecincity as
new plants wouid have 1o be financed to repiace high-emitting plants. Accordingly, the indusiry has
generally been among the strongest advocates of the elements of Hexibility built into the Kyolo Protocol.
such as the incorporation of all six greenhouse gases into reduction targets, mult-year commitment

periods, sequestration, project-based mechanisms, and international trading.

If the Unsted Siales does not participate in an intemnational agreement and develops & parallel
domestic system instead, many dynamics will affect the ability of power companies and other fumss to

41
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gain access to the elements of fiexibility built inte the Protocol. For example, U.S. legislation might
easily incorporate riles altowing firms to buy AAUs under Article 17 and other Kyoto Protocol units, or
instruments created by other domestic and regional systems, for purposes of compliance with a domestic
emissions limit, However, it is not clear that the Kyoto Protocol would allow purchases of AAUs by Parties
outside of the Protocol. Articie 17 of the Kyoto Protocol only authorizes trading ameng Annex B Parties.®
Additionally, countries with domestic systems in place may attempt to take action to limit U.S. access

to their compliance tools. Such purchases also raise important environmental issues that wouid have to

be addressed, such as double counting of reductions. -

There is 2 strong possibility that potential U.S. buyers would devise mechanisms and structures
to gain access to international and other countries’ domestic GHG instruments for compliance with 2 U.S.
domestic program. They could seek to develop corporate subsidiaries for this purpose and locate them

in Annex B countries or utifize market intermediaries. However, gaining access through such structures

wolld increase costs.

The resolution of these issues will be complex and take time, This paper does not take a position
on the likely outcomes of these upcoming debates. The outcomes will be driven by technical, iegal, and

economic issu_es. which are outside the scope of this analysis, while others will be driven by Parties’

political considerations. It is important that such political considerations be taken into account. Recently, -

Michael Meacher, the UK envirenmental minister suggested that “U.S. multinationals will want to have
a place in emissions trading to which they do not have access unless the US is a member of the
Protocol.”® While Mr. Meacher does not speak for U.S. firms, it is important to note that senior political

officials are beginning to think about these issues.

Gaining access to reductions generated by projects in developing countries is likely to be far
tess compiicated for U.S. firms. Developing countries might be quite willing to sell to the United States,
creating a system parallel 1o the CDM. Since developing countries do not have national emissions
reduction 6biigations. such sales would not directly affect the integrity of the Kyoto Protocol's Annex B
emissions caps. Allowing sales to the United States would also increase overall demand for reductions
generated in developing countries, possibly increasing prices paid to sellers in those countries.
Authorizing the transfer of such reductions would require provisions in U.§, law addressing such issues

as their creation and transfer for compliance. However, the transaction costs involved in project-based
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trading may not provide the seme cost-3aving opportunilies as MIOWaNCe-Dased trading. For these reasons,
if U.S. domestic legislation eventually moves forward but the Uniled States remains outside the Kyoto
Protocol, utilities could be adversely affected by the increased costs associated with exciusion from some

trading cpportunities and with development of complex mechanisms 10 overcome trading bamers.

Scenario 3: The United States Becomes a Party to the Kyoto Protocol after it
Enters into Force

Under this scenario, the United States could have a domestic program in place 2s descrnibed 1n
Scenario 2, or it may not have developed such a program. If the United States had a program in place,
it would likely require revisions to conform 10 international rules sfter it ratified the Kyoto Protocol.
If the program were limited to a few sectors, an economy-wide domestic program or additional complance
measures would have to be developed in order 1o achieve compliance with internatonal obigations_ i a

system were not in place, the United States wouid have 1o develop domestic implementing legisiation 1o

achieve its internationai obligations.

By delaying its participation in the Kyoto Protocol, the Uniled States might have greater katitude
1o shape its terms for participation, perhaps negotiating a more permissive emissions largel, for example.
However, the rules and institutions governing the mechanisms would have been developed without U.S.
participation, reducing the likelihood that they would be favorable 1o U.S. interests. in addition, if the
United States becomes a Party following the first commitment period of the treaty, it s likely that
compliance costs would increase for all Parties because the United States couldd significantly drve up
demand for permits. The resulting increase in prices would be dependent on such dynamics as the level
of emissions limitation agreed to by the United States, the availability of sequestiation, and technologwcal
improvement, Recent studies by Richels and Manne, which assume U.5. participation in 2020, prownnde

quantitative analyses of this scenario’s impact on the price of AAUS *

During the period in which the United States remained oulside the agreement, competing firms
in other Annex B countries would tikely have gained significant experience in the international GHG mar-
kel. Major emitting firms have and wili continue to develop significant internal infrastructure to manage
GHG emissions, hikely involving diverse business units and assets. Creating such an infrastructure cannol

be accomplished without significant investment in 3 variety of intellectual, techmcal. and market

43
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resources over a lengthy period of time. Key tasks invoived in devefoping cptimal compliance strategies
include understanding current emissions, projecting future emissions growth, assessing internal costs

of abatement, comparing these prices to external market prices, and evaluating and implementing less
GHG-intensive technojogies, practices, and processes. Firms in Annex B countries and major muitination-
al companies will develop years of experience in the GHG market and will necessarily build this
infrastructure. While multinational firms facing emissions restrrictions in other countries may be prepared
to transfer such expeﬁise to the United States when GHG emissions limits come into effect, U.S. firms
will nevertheless have less experience than their competitors. As a result, U.S. firms would likely be
disadvantaged for a period of time when competing against those that already understand the ruyles of the
game. In addition, firms that have participated in 8 carbon-constrained world will likely have devetoped

new emissions-reducing practices and technologies.

Under this scenario, U.S. firms also eould continue to be affected by existing policy uncertainty,

facing the difficulty of making significant capital investments without knowing what regulatory require-

ments they may face in the future.
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During the brief history of emisaions trading programa, trading has

typically proceeded after government requirements to reduce enisa ions were

impoased and trading rules were developed. However, the existing emissions trading pro-

grams developed 1o date have not been designed to address an environmental challenge as scientificatly,

economically, ahd politically complex as globai cflimate change. Owing in large part to this complexity,
the development of comprehensive policy responses to climate change has not kept pace with the rate )

al which public concern over the issue has growri.

Motivated by a variety of factors including the desire to address this critical environmental
chalfenge, respond to public concern, and shape policy, some companies and governments have already
begun exploring the chalienges and benefits of GHG trading prior to the existence of a formal regulatory
framework. As the review of the current markel in Section 2 demonstrates, this has created a unique
situation in which policy development and trading is proceeding concurrently rather than sequentially,
with each infiuencing the other. Market participanis attempt to conform their trades to emerging poficy,
and policy-makers seek to develop trading programs in light of accumulating experience from market

participants. The authars believe that this trend will continue.

Despite continuing political uncertainty surrounding the climate change issue, increased
scientific understanding of climale change and growing public concern will drive more governments
and businesses to seek effective ways to address this 1ssue. The diplomatic breakthroughs achieved
in Bonn and Marrakech and the recent development of a few domestic systems suppart the view that

policy makers can overcome their differences and implement policy responses.

As envirgnmental policy stakeholders have grown more familiar with emissions trading, it has
become the poiicy measure of choice to address climate change. This is evidenced by the development
of GHG emissions trading programs outside the United States, where most practical emissions trading

experience resides. The initiation of programs in the Uniled Kingdom and Denmark, for example, wiil

-t The Emerging International Greenhouse Gas|Market
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undoubtedly lead to increased trading in the near term. The EU directive will likely inspire more action by
EU member states and greater harmonization among their national programs. These systems will facilitate

increased trading activily and motivate investment in activities that reduce GHG emissions.

Existing domestic trading systems were developed without the benefit of ciear international rules.
The result is that these systems, such as those of the United Kingdom and Denmark, differ in key areas.
These differences create potential impediments to cross-border trades. The UK system, and 1o 3 lesser
degree, the Danish system have some important differences with the trading system currently being
designed by the European Union. I domestic permuls are to be transacted across nalional jurisdctions
for the purpose of compliance, rules must be devised to aliow for their interchange and fungibility.
The existing systems may have to be amended to conform 1o EU cules and eventually, those embodied ~
in the text of the Kyolo Protocol. In the absence of such harmonization, market participants will devise

strategies 10 gain access to foreign GHG commodities. However, this will be a more expensrve solution

than if programs were initially compatible.

This suggests that at least in the near term. nationat and sub-mtional"GHG markets may be
fragmented, resulting in sub-optimal economic and environmenta! outcomes. The progress achieved in
2001 at COP-6bis and COP-7 increases the potential that a robust market witl develop in the long-tesm.
However, several key issues related to the Protocol that will affect market performance still must be
addressed. For example, Parties still must address the binding nature of the Protocol's non-compliance
provisions. Institutions governing the mechanisms myst move forward expeditiously and Parties must
harmenize their domestic systems with each other. Therefore, while the potential for harmonization with
its resultant benefits is higher than it has been at any point in the past, more work needs to be done to

effectuate a smoothly functioning internationsl GHG market.

47
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U.S. Initiative on Joint Implementation

The United States was the first to initiate a JI pilot program. The USLII was nitiated under the
1993 U.S. Climate Change Action Plan (CCAP) as a pilot project to gain experience with GHG reduction
projects in both develaping and developed countries.”* its main objectives were to demonstrate the
viability of project-based emissions trading {though no formal credits were granted) and to gain practical
experience. USIH differs from JI under the Kyoto Protocol. While J1 under the Kyoto Protocol authorizes
emissions reduction projects between Annex B countries and authorized legal entities, US| allowed for
GHG reduction projects in both developing and developed countries, To date, the USIJI has approved 50
projects in 26 countries.** The projects received USLJ) approval from the inception of the program in
1994 until the last round of project approvals in October 2000. The location and aclivity type of the
USHI projects are described in Figures 1 and 2.

Activities Implemented Jointly Pilot Phase

The AL} program was initiated at the first Conference of the Parties (COP-1) to the UNFCCC held in
Berlin in March and Aprit of 1995 The purpose of this program was to gain practical experience with JI-
and CDM-like projects.® The pilot phase was supposed to remain in effect until 2000, An agreement reached

at COP-7 in Marrakech continues the
Figure 1

pilot phase. To date, approximately 155 -
AlJ projects have been undertaken in 41

Regional Location | of USIJLand AL} Projects”

counfries.* These projects are described 80— 76

in Figures 1 and 2. Approximately 80

percent of all projects have involved

renewable energy and energy efficiency.

Project developers have claimed signifi-

cant emissions reductions from these

Number of Projects

projects, though they are not required to
seek verification by a third party.

Mevertheless, experience generated by
USHI has helped to refine methodologies X

for quantifying emissions reductions from v

sources and removals by sequestration.
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Table 4

Projects Funded] by Climate Trust Firs

Vohane (metric tons CO,)}

Supplier
of offsets

t Tender”

Project Dascripton

Livwred indian Tribe At teast 350,000 over 100 years

Preserve 1,654 acres of old-growth Pacific silver fir forest as a carbon
“sink”™ by protecting it from industnal logging-cycles.

Poritand Office of 10,000 over 10 years

Internet service called CarpooiMatchNW.org that tinks carpoolers in
a region stretching from: Salem, Oregon, to Vancouver, Washington,
thus reducing emissions from fuel combustion.

Fickitet County Public 342,000 over 30 years

Unility Dixtrict No. 1.

Cleaning and removal of CO, from gases released by Rogsevelt
Regional Landfill focated in south-central Washington. Cleaned
gas will fuel eiectric generation, offsetting higher-emitting grid-
generated edectricity.

Bonnevilie Power 23.178 over 10 years

Administration

Furchase and retirement of 36,500 MWh of Bonnevilie Environmental
Foundation Green Tags; CO; offsets are being separated from other ~
environmental altribules embedded in tags and transfecred to The
Climate Trust.

Emission Reduction Unit Procurement Tender

The ERUPT was issued by the Dutch Ministry of Economic Affairs (MEA) in 2000. It is designed to

assist the Netherlands in achieving its national emissions limit under the Kyoto Protocol through the purchase

of ERUs generated from projects in Annex B countries.

ERUPT projects must adhere to criteria issued by the

MEA's implementing agency, Senter, which are based on potential rules for JI as outlined in Article 6 of the

Kyoto Protocol.® The Netherlands has indicated that it
obligations through flexible mechanisms such as JI.%7

Purchases from five projects in the first round

aims to achieve up to half of its emissions reduction

of ERUPT javolved a total of 4.2 million melric tons of

COe reductions, valued at total of $31 million. These projects are described in Table 5. The government has
also issued two additional tenders: (1) a second round of ERUPT, and (2) a CERUPT (Certified Emission

Table 5
ERUPT Projects
Suopplier Volume (melric Price Country Project Title
lons COze} {USWERW}
NV Muoa 1,536,140 7.599 Romania Municipal Cogeneration Targoviste
NV Nuon 924,590 7.99 Romania Municips! Cogeneration ClujNapoca
BTG Biomass Technology Group BY 522,320 7.92 Czech Republic Biomass Energy Portlolio
United Power Co. (joint yanturs of 612,631 4.40 Romania Surduc - Nehoiagu Hydro Plant
SC Hidreslectrica SA and Harze
Enginsoring Co. LP)
Nuwon imbernstional Projects BY 583,500 7.92 Poland Skrobotowo Windpark
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Reduction Unit Procurement Tender), which is designed to allow the government to purchase reductons
generated from CDM-like projects. CERUFT aims to generate 3 million metric tons of COze at anticipated
prices of $2-$5 per metric ton of COze. ERUPT is among the most formal programs o date because ot
contracts for ERUs, which will become a compliance unit if the Kyoto Protoco! enters into force,

Prototype Carbon Fund

The World Bank established the PCF in 1999 to acquwe high-quaity project-generated emmssecns
eductions that would potentially be eligible for international recognition under rules goveming J1 and the CDM.
Private firms and governments invested a total of $180 miliion in the fund. Some believe that the Workd Banks
international prominence and the PCE’s explicit commutment to parchase only reductions of the highes? quatity
have made PCF procedures a de facto standard for project evaiuation in the absence of govermment crediting
rules. To date, the PCF has purchased reductions from theee projects, which are briefly descnbed m Taoie 6.
Private-sector and government participants involved in the PCF are listed in Table 7.

Table ¢
Emissions Reduction Projects | Funded by the PCF
Projact Moasms Cout of Reductions Amount of Rnducilans Project Duscription
Lepaje Salld Wande WA 255,000 maion meiric tons Caphwre of wethoue 21, om
Sanagement Projoct ol carton over 20-year Il winch sl L wsed hor
Latuin) twoject hfetine HECHICHY peverter
West Nis Eectricity Ugp %o US$3 9 mathion 2 mithon metne lons of COux over  Conatvectes of Ty s~
Project Riganda} 20.yex prosect Edetwne Wytapomer Stateowg. £ Cu
dinsed bachup take 18
e sehablitatem ¢ ~wn-gnd
" gun
Chacsbuguils Hydre Al least US$3.5 mellion WA Rxme-od the-raet st pinmt of
Project (Chlled 25 W capetly e shiaes
wabers of Aromuge @
Tabis 7
Private sector and Government Particlpants in the PCF
Conmiries Cavspanies
Connda BP-Amoco Gay de France RWE -
Fistand Chwbu Elecine Poww Co T Rywstw Elacivic Pomes Co. Sk Pomes Ca
g Chugolu Elecine Power Co Mitsubisia Corp. Sad
Nerlhertaonds Deutsche Bank Mt Tohoks Elpctrw: Pomir On.
Maremy Electrabet Novsk Hydwg Toiyo Eleches Pouer Ca
Swnden Forlum Rabo Bask
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— Appendix II: Descriplions of Corporate Emissions Irading Systems
BP

In 1998, BP voluntarily committed to reduce its GHG emissions 10 percent below 1990 leveis
by 2010. An internal cap-and-trade system was one of the policy instruments used to achieve ifs
corporate target. After a year of collaborative design work with the NGQ Environmental Defense, BP
launched a pifot phase in 1999 involving 12 of its business units located in several countries. It was the
first major corporation to develop an internal GHG lradihg system. By 2000, after the acquisition of ’

Ameco, Burmah Castol, and Arco, the trading system was expanded to include 8P operations worldwide.

In 2000, 2.7 million metric tons of COze were traded at an average price of $7.60 per metric ton.”
Shell

Shell announced its internal cap-and-trade program in 1998 as part of a corporate commitment
to reduce GHG emissions 10 percent below 1990 levels by 2002 and to exceed Kyoto Protocol emissions
reduction targets through 2010, In January 2000, it instituted its Shell Tradabta Emission Permit System
{STEPS) program. Approximately 20 units in the company's chemicals, refining, and exploration and
production businesses located in Europe, the United States, Australia, and Canada are reduired to
participate in the program. These assets account for approximately 30 percent of E’orporate emissions.
The compary establishes caps for business units in developed countries (Annex ), but also allows
business units in developing countries (non-Annex B) to generate project-basec s=ductions and seil them

into the system, This mechanism is modeled after the CDM.

Although designed differently, the BP and Shel!,"systems have provideg Treese firrns with practical

GHG-trading experience and have significantly advanced the dialogue on the heneTits of emissions trading.
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Offer to Sell Carbon Dioxide Equivalent Verified Emission Reductions
Proprietary and Confidential

TRADE DESCRIPTION
Our client wishes to sell a Torward stream of 600,000 metric tons of carbon ditxide equivatent (COye)

verified emission reductions (VERS).

PRINCIPAL TERMS

= Viatage

Bown Payment

All prices are given in USD and VER volumes in metric tons of COye.
As outlined beiow, 100,000 metric tons CO-e VERs per year. Tolad = 600,000 metric tons.

The vintage yest shall be defined as the period from January 1* to December 31* of
specified year, '

The COze YERs shall be generated from power plant efficiency upgrades at one of
Selier’s North American coal-fired electricity generating stations. The power plant
vpgrade{s) will involve upgrading to more efficient steam hirbines and improved steam
path (viz improved heat exchange), which will improve the fuel eHiciency of the power
plant. The equipment upgrade will occur no later than the 2** quarter of 2001 .

This transaction is contingent upon signature of a mutually acceptable contract. Upon
confirmation of agreement to the terms outlined in this terts sheet. Buyer and Seiler wili
have 90 days to finalize and sign a mutually accepiable contract. This peniod may be
extended onty by the mutual agreement of both Buyer and Seller. If no contraci has been
signed within this 90-day period then the iransaction 18 void.

Down-payment price per metric {on of COye VER as outhned in Schedule 1 below
Immediate payment of USD 187,500 to be paid within 15 business days 1o Seller

upon execution of 2 mutually acceptable coniract. The upiront payment & detenmined

by summing 10 percent value of each vinlage year total price pes melric ton multiphed
by the total volume of metric tons.

5:
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Balance price

The baiance price represents the remaining 90 percent of the total price per metric ton

of COze VER. The balance payment for subsequent years will be made against delivery

and payment
of the VERs according to the forward schedule below. Upon confirmation that title to
the CO>e VERs has been transffzrred, Buyer shali forward payment for that vintage year,
by wire transler, to Selier no iater than February 15% of the subsequent vintage year.
Delivery Delivery of all rights and title to the COze VERs will be made to Buyer, accompanied
by a verification report, on or before the delivery date specified in Schedule 1. The
verification report will confirm that the VERs are generated according to the Quatity
Criteria stated below.
Vintage Volume {metric Total Price Down Payment USh/metric 1on Delivery Daiw Bd-ancl
tons COe VERS) Price €0ze VER} . Setthement Date
2002 100.000 2.50 0.250 2.25n 2003 USD Jan 31, 2003 Feb 15, 2003
2003 100.000 2.75 0.275 2.475 in 2004 USD Jan 31, 2004 Feb 15, 2004
2004 100,000 3.00 0.300 2.70 ia 2005 USD Jan 31, 2005 Feb 15, 2005
2005 100.000 325 0.325 2.925 n 2006 USD Jan 31, 2006 Feb 15, 2006
2006 100,600 350 0.350 3.15 in 2007 USO Jan 31, 2007 Feb 15, 2007
2007 100,000 375 0.375 3.375 in 2008 USD Jan 31, 2008 Feb 15, 2008
Totat 600,000 1,875,000 $147.000 1,687,500
future IS0 in futwe USD

QUALITY CRITERIA FOR ESTABLISHING COze VERS

54

Seller warrants to Buyer that the COze VERS shall meet the foliowing criteria:

* Real: a reduction of actual COpe emissions resulting from specific and identifiable actions.

* Quantified: by transparent and replicable calculation methodology. All necessary data will

be availabie to be verified and audited by an independent third party.

1

= Verified: Verification Report will be pre@ared tor each vintage year by independent third party

selected by Seiler, with costs to be borne by Seller,

= Surpivs: Seller warranls that VERs are in excess of any VERs that are required by existing

regulatory requirements at the date of project initiation.

» Ownership: Seller warrants its ownership of the VERs in written contract with Buyer.

+ The Emerging International Greenhouse Gas
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SALE CONDITIONS
» Veyification Repeet: The Emission Reduction Yerification Report shal) be sufficiently
comprehensive so as to demonsirate that the COze VERS meet the Quality Criteria outlined ahowe.

= Title: Title to the subject COze VERs will be assignable i the discretion of the Buyer.

+ Performance Warrasly: Yolume of the COe VERS estimated is believed 10 be conservative based
on engineer's modeling. Lf Seller fails to deliver VERS in accordance with the above volume
andfor criteria in any given vintage year, Buyer's sole remedy shall be the recovery from Seller
down: payment funds received, plus interest thereon at 3 percent pro-rated per metric ton

of undelivered VER.
= Project Category: The VERS will be selected from a portiolio fram either one facality
or 3 combination of North American facilities at the time of delivery.
COUNTER-PARTY DESCRIFTION
* Seller is 3 well-regarded investment grade rated Canadian company in the Energy Sector.

* 1 necessary, Buyer and Seller shait have a minimum of fifteen (15) business days after term
sheel execution to assess their respeciive credil ratings and easure credit is compliant with

Buyer's and Sellet’s requirements,

COMMISSION

« Upon execution and delivery of a mutually agreeable written contract helween counterparties,

a negotisted brokerage fee is due t0 broker by both buyer and seller. Broker aCts wiely a5 agemt
in the introduction of trading counterparties. Broker is not responsible for, and is not a substitute
for, your determination as to the merits of the provisions and contingencies of the transaction.
Broker does not hold itsell responsible for the linancial condition andior performance of either

counterparty in this transaction.

CONFIDENTIALITY

Al parties to this contract mus! mutually agree in wting as to the timing, content, and all factors

relating lo any public anncuncements regarding this transaction.

The Emerging International Greenhouse Gas[Market] +
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puons of EMsSIons Irading Systems in Massachusells,
Denmark, and the United Kingdom

Massachusetts

Massachusetts recently became the first U.S. state to impose CO; emissions limits on old
fossil-fired power plants, which have historically been subject to less stringent standards than new plants
under the Clean Air Act. The April 2001 law imposes limits on four kinds of air emissions (S0;, NOy,
mercury, and C0O,) from six power plants in the staté.

The six piants will be required to reduce their CO» emissions by 10 percent from their 1997-

1999 average emissions baseline. They must then achieve an emissions rate of 1,800 [bs./MWHh.% The
affected units must meet the emissions cap by October 1, 2004, and the output-based limit by October
1, 2006, Facilities that comply through repowering are granted two additional years for compliance. This
requirement can be met either through internal actions such as repowering from coal to natural gas. or
through the purchase of offsets from emissions reduction projects. So far the government has issued oniy
principles to govern the use of offsets for compliance, Specific rules for crediting of offsets have not yet
been developed. At a minimum, those seeking to invest in offsite emissions reduction or sequestration
projects must demonstrate 1o the satisfaction of the Massachusetis Department of Environmental

Protection that the reductions are real, surpius, verifiable, permanent, and enforceable.

These requitements must be met before any claimed reduction generated by offsite projects can
be applied toward the reduction requirement. The issues of additionality {both financial and reguiatory)

are stitl under consideration as the state establishes rules governing the use of CQ; offsets for compliance.

The Massachusetls law is notable i1n that it was signed by a Republican governor in the aftermath
of President Bush's decision not to develop a national program addressing CQ; from power plants and
his announcement of the United States’ withdrawal from efforis 10 implement the Kyoto Protocol.
In passing the law, the Massachusetts Legislature and Governor were responding 1o political pressure
from environmental groups that rallied local concerns about the impacts of emissions from older
coal-fired power plants. The state’s inclusion of provisions for emissions trading is intended 1o strike
a balance between environmental and economic abjectives.,
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Denmark .

in 1999, Denmark introduced CO; ermissions trading under the CO2 Quota Act, whech imposed a
first-of-its-kind cap on power sector CO; emissions. ¢! Il established a total emissions quota for electnaty
producers at 23 million metric tons of CO2 in 2000. The cap will be reduced by 1 million metrc tons per
year through 2003, at which time the target ievel of 20 million metric tons s L0 be reached. The system
cowvers all electricity prodycers operating in Denmark except producers relying entwely on renewable energy
generation and those emitting less than 100,000 metric [ons of CO2 per year. Only the largest eght
producers receive emissions atlowances. C0; emissions from the small producers, which amount to 1.9
million metric tons, are accounted for in the distribution of allowances 0 ensure that the sum of emissions
allowances plus the contribution from small preducers does not exceed the iotal national quota.

Market participants must notify the Danish Energy Agency (DEA} whenever they wish to transies
allowances to another participant. Each year until 2003, each participant may bank the difference
between ils individual emissions level and its “savings limit.™ The savings limit for each participant 5
set by the government at 90 percent of the participant’s allocation in 2001, 95 percent in 2002, and
100 percent in 2003. in 200], because each participant’s emissions level exceeded its savings bmit,
no participant bankad allowances inte 2002.

Emissions monitaring is based on fue! consumplion data from each electnicity- and hest-
producing plant in Denmark. To calcuiate CO; emissions, fuel consumption is multiphed by 2 standard
emissions facior for CO; conlent. Ii a power producer can substantiate that the actual CO2 factor for the
fuel used is different, this CO; factor will be used. 002 emissions are reported annually 1o the DEA.

it an electricity producer's annual emissions exceed its holding of aliowances, it s subect to
a penally of 40 Danish kioner {about U.5.35-6) per metric ton of excess. The government set » reistively
low financial penally in order not to place its powes secior at 2 disadvaniage vis-i-vis COMpetilons
in neighboring countries, which do nol presently face similar requirements. The penaity could be
increased if neighboring countries develop similar programs. The revenue from penalties is dwecled
toward energy-saving projects.

Allowances are grandiathered 10 aifected sources based on historical emissions dunng the
1994-1998 time peried. Special provisions were made for combined heat and power (CHP) plants
because in Denmark a large proportion (approximately 50 percent] of electricity s produced as CHP,
which has already contribusted to substantial CO; reduclions. A two-step approach was chosen in which
emissions allowances for CHP electricity are allocated before those for other electricity producers. Thus,
CHP producers are protected from furthes reduction requirements in recognition of their previous effonts.

57
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United Kingdom

On August 14,2001, the UK government pubfished the final framework for a national GHG

trading program. The trading program begins in Aprif 2002.% Aithough Denmark has developed a trading
programi that covers power-sector emissions, the United Kingdom is the first industrialized country to
develop a broad-based GHG trading program that covers most of industry and ail greenhouse gases.

The UK trading program will be voluntary and open to all UK organizations. There are four paths

by which companies may participate in the program:

= Climate Change Agreement (CCA). Since April 2001, many companies have been subject {o

a new tax on industrial and commerciat energy consumption, known as the climate change levy
{CCL). Companies can obtain up to an BO percent discount on their CCL liability by entering
into a negotiated agreement with the government. Under this agreement, companies have {o
improve their energy efficiency or reduce emissions below a historic baseline 1o meet agreed )
biennial targets from 2002 through 2010. Companies may choose to adopt absolute emissians
targets (“absolute sector” participantsy or relative targets that are expressed in terms of energy
consumed or emissions per unit of output (“unit sector” participants). Most companies have

opted for output-based targets.

= Direct Entry. The government aliocated £21 5 {$309) mitlion over five years of the pregram
(2002-2006), equivalent to £30 million per year after taxes, in order to encourage companies
that are not subject to the CCL to take on voluntary targets. These funds will be distributed via
an auction in which eligible cormpanies wil! offer the government a quantity of absolute emissions
reductions against a 1998-2000 baseline in return for a portion of the available monies, ~
Successful companies will then have to deliver these emissions reductions in five equal 2nnual

amounts in order to receive their incentive payments.

= Project Credits. Any organization will be able to undertake emissions reduction projects and sell
the resulting credits into the program, provided that the project’s reductions are additional to

emissions reductions that would have been delivered under business-as-usual conditions or other
reduction obligations. Each project will have to be assessed by the government on a case-by-case

basis. Rules governing this “project” sector have naot yet been established.

= Purely Voluntary. Any other organizations wishing to participate can simply open an
account in the registry to buy and sell allowances without having taken on a reduction target,
This may include, for example, entities that do not generate emissions but nevertheless

wish to engage in trading.
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The UK government has negotiated 43 climate change agreements with various sectors, involving
more than 4,000 companies. As of February 2002, 456 companies had registered 1o participate via direct
entry, although it is uncertain at the time of this writing if all will participate in the auction.

Trading rules differ according 1o the means by which companies enter the program. Companies
participating via direct entry will operate under a cap-and-trade sysiem. They will receive their atlocation
in Aprit of each compliance period. These atiowances will he tradable but companies will have o hoid
enough allowances to meet their tasget in order 10 receive their incentive payment. in contrast, companies
entering wvia negoliated agreements will operate under a “baseline and credit” system and will recere
permits only upon demonstrating that iheir verified reductions exceed their agreed targets. Permits issved
to each type of participant wiil be tradable {with some restrictions).

UK emissions permits will be denominated in metric tons of COze 10 sllow for Commversion
between emissions of different greenhouse gases. £ach permit will exist only in electronic form and will -
have a unique serial number to allow for tracking. Permits not used for compliance in a given year may
be carmed forward ov “banked” through 2007. The government may impose {imitations on banking
permits into 2008. Companies may choose te monitor only CO; or all sin greenhouse gases covered by
the Kyoto Protocol. This means that if a company chooses te inciude any non-C0; greenhouse gas in ds
commitment, it must include all six greenhouse gases.

Baseline and monitoring provisions differ according to the means by which companies enter the
trading program. For companies participaling via direct entry, baselines will be based on thew svenage
emissions during 1998-2000. The government will iater issue protocols that describe exactly how
monitor emissions from various processes. Once companies have identified and calculated their baseline
emissions, they must empioy an accredited verifier 1o review their annual emissions performance.
Companies entering the trading program vniz negotiated agreements with the gowernment are subject to
emissions reporting requirements to demonstrate that they have achieved the agreed-upon targets and will
oniy be required to /«ave theit emissions data verified by an accredited verifier if they wish to selt permits
m the trading program. Companies with output-based targets must aiso employ an accredited verifier to
review their emissions and outpt data.

Projects can also generate radable credits. Projects located in the United Kingdom wilt be
altowable wn any sector except the residential sector, but cannot cover emissions that are already subject
1o targets under the program. For the time being. sequestration projects are not eligible; however_ the
government will continue to review the criteria under which sequestration projects could be made sligible.
UK companies may also be able to meet their domestic obligations through international trading and
emissions reguctions generated abroad once internationally recognized rules for crediting reductions from
such projects hawve been established. 1t is likely that the number of these reductions that can be used
toward compliance will be restricted. Prior to 2008, aliowances from other aational trading systems mil
only be admissibie for UK compliance if formal recognilion has been established between the United
Kingdom's and the foreign country's government. -
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The first compliance period for companies participating via direct entry will run from January 1,
2002, to December 31, 2002, with subsequent year-long compliance periods starting January 1, 2003,
and running through 2006. The first two-year compliance period for companies entering via agreements
will run from January 1, 2002.

The government wili maintain a registry containing the official record of participants’ permit
" holdings. This record will be compared against companies’ actual emissions at the end of the compliance
period to ensure that they have complied with their emissions targets. A transaction log describing
- companies’ permit transfers over the previous compliance pericd will be made public after the
reconciliation period ‘ends. The government has reserved the right to record and publish price information
in aggregated form.

A gateway mechanism has been created to prevent net transfers of permits from the unit sector
to the absolute sector in order to maintain environmental integrity. The registry wilt display 1 real ime
when the gateway is open, allowing transfers between the sectors. Only when there has been 2 ne! flow
into the unit sector will any unit sector participant be able to transfer allowances to the absciute sector.
Thus, the gateway would only open in the event that a company in the absolute sector sold ermits
to a company in the unit sector.

It a compary that participates via direct entry exceeds its holdings of valid allowances, the
government will suspend payments of its incentive money and reduce is allowance allocaticn for the naxt
compliance peviod. A company failing to meet its overall emissions reduction larget in the period 2002
to 2006 or withdrawing early from the scheme wifl have to return the entire financial incentive plus
interest. These penaltieé will comé into effect when allowances are first allocated in April of 2002.

The government is also considering introducing legislation establishing additionatl financial penaltiés

for noncompliance by these participants. However, this legisiation will not_be in place by the time the
program starts in 2002 If a company entering via an agreement does not rneef' its target, the government
may cancel the 80 percent CCL discount. This compxliance penafty is already m effect.

Treatment of etectricity generators, which produce a significant share of national emissions,
is stifl a contentious issue. Generators are not suhjeél to the climate change levy and are therefore
not covered by CCAs. In addition, power and heat generators are exciuded from the financial incentive
program (except where the electricity and heat are generated and ysed onsite}. There may be some
scope for generators to gain allowances through participation in energy-saving projects. They can also
participate by opening a trading account.
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11. See case study on Ontario Power Generation and TransAlta later in this section. g
12. See Section 1 above and Appendix | for definitions used in individual programs and common program elemeénts. ’2_ ' )
13. American-style options allow the buyer ta exercise an option at any time prior to the expiration date. =, -
European-style options allow the buyer to exercise an option anly on the expiration date. 5-
F’\
14. COP-6bis is the second half of the sixth Conference of Parties that started in The Hague. It tock place \-.
from July 16 — July 27, 2001, in Bonn, Germany. This decision was sustained at COP-7. -~ [ ]
-

15. See "The Marrakesh Accords and the Marrakesh Declaration™ at
www.unfcce.int/cop7/documents/accords_draft.pdf; and Review of the Implerentation of Commitments and of othet
Provisions of the Convention. FCCC/CPIZ001/L.7. july 24, 2001. www.unfcce.inVresource/docs/icopbsecpartiio? . pdl.

16. Press release {Entergy, Eisam, and Natsource): *U.S. Utility and Danish Electricily Supplier Conduct First
Trade in Danish Greenhouse Gas Allowances.” December 6, 2001.

17. One of the most prominent efforts has been the GHG Protoce! convened by the World Resources institute
and the World Business Council on Sustainable Development. See www.ghgprotocel.org,

18. Janssen, Josef. 2000. “Implementing the Kyolo Mechanisms: Potential Contributions by Baaks and
Insurance Companies.” Geneva Papers on Risk and Insurance—Issves and Practice 24(5). 602-618.

19, Janssen, josef. 20011. "Risk Management of Joint Implementation and Clean Development Mechanism
Projects through Carbon Investment Funds.” In Instruments for Climate Policy: Limited versus Unlimited Flexibility?
Albrecht, J., M. De Clercq, and T. Yerbeke, eds. Edward Eigar: Cheltenham; and Janssen, tosef. 2001, Risx Management
of Investments in Joint Implementation and Clean Development Mechanism Projects. Ph.D. Thesis ar the University of

St. Gallen, Switzertand.

20. Janssen, Josel. Risk Managemen! of investments in Joint Implementation and Clean Development
Mechanism Projects. Ph.D. Thesis at the University of St. Gallen, Switzerland.

21. This conclusion is derived from a pilot project conducted by the German bank LBBW in coorearation with
a corporate client and the University of St. Gallen.

22. TransAlta, “TransAitz Unveils Proposal to Reduce Net Greenhouse Gas Emissions to Zero.” Press Release,

updated June 24, 2001. www.transalta.com.
—+
23. TransAlta. 2000. “"Beyond Kyoto: TransAlta’s Blueprint for Sustainable Thermal Power Generation.?

[ 4 .

www_transalta.com.
24. GEMCo. 2000. An introduction to GEMCo.” www.gemco_org.

25. TransAlta. 2000. "TA Completes World's Furs"i Trans-Attantic Emissions Reduction Trade.”

www._transalts.com. .
26. Though the companies involved have chosen not to make public the exac! price at which the trade
occurted, they indicated that it is consistent with the range of VER prices provided in this paper.

27. TransAlta. 2000. "TA Completes World's Firsi Trans-Atlantic Emissions Reduction Trade.”

LAV ANNN AN,

www. transalta.com. ) W

28. See discussion in Section 2.8 of this paper regarding the chaltenges in transacting reductions derived by
investing in renewable energy and demand-side management projects. For a more extensive analysis, see Cogen, )., and

+ M. Varilek. 2000, "Promoting Renewable Energy and Demand Side Management Through Emissions Trading Program
Design.” Paper presented to U.5. Depariment of Energy workshop. October 11-13, 2000. Washington, D.C. L
www.rand._org/scitech/sipi/Evision/Supplement/cogen.paf. -

29. Ontarip Power Generalion. 2000. "Ontario Power Generation Greenhouse Gas Action Plan - 2000.°
www.opg.com/envComm/E_GasRep2001 .pdf. The emissians reduction credits purchased inciuded 2.3 miii.on metric tons -
of CO; from internal energy eflicsency savings. )

30. PERT Regrstry. 2000. Credit Creation Protocol, "UUS Gen New England, Inc., Carbon Dioxide Emission
Reductions from lohnston Landfill, Methane Capture.” www._pert.org/Doclapp/JohnstonProtocold-24-D0.doc.
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31. Hasselknippe, H. and G. Hgibye. 2000. “Meeting the Kyoto Protocol Commitments. Sumwwary - Domestic
Emissions Trading Schemes.” Confederstion of Norwegian Business and Indusiry.

32. Euwropean Commission. October 23, 2001 . ~“Proposal for a Dewective of the Eurcpean Partament and of the
Council establishing & framewoek for greenhouse gas emissions trading within the European Cor y and deng
Council Directive 96/61/EC." Brussels. ewops.eu.int/commienvironment/ciimat/comv0158 | _en_pdf.

33. Jones, Matthew. “UK Emissions Trading to Go Ahead Despite £U Concerns ™ Reuters. November 22, 2001.
See atso "European Union Blasts Voluntary GHG Trading.™ Air Daily. November 29, 2001; and ~EU Tetts UK to Amend
its Emrssions Trading Scheme.” AFX. November 8, 2001.

34. “Ewropean Union Blasts Voluntary GHG Trading.”™ Air Daily. November 29, 2001.

35. Varilek, M. 2000. "What Kyoto Can Learn from the NOy Market.” Envirpamental Fance Juty-Rugast: 20.

36. Article 25.] of the Kyoto Protocol establishes the requirement that 55 Parties representing 55 percent of
Annex B 1990 CO, emissions ratify the treaty in order for it to become binding internations! law.
37. Severst analyses of the Kyoto Protacol have recently been conducted regarding the anpact of the trealy

with and without U.S_ involvement. See Holtsmark, Bjarl. and Catherine Hagemn. June 2001. “From Small to
lnsignificant: Climate Impact of the Kyoto Protocol with and without U.5.™ Oslo: Center for Internationsl Chenate and -

Environment Research, www cicero.uio.no'media’l 315.pdf; Nordhaus, William D. “Giobat Warmmng Economics.” 2001
Science, Voi. 294, November 9: 1283; Manae, Alan S., and Richard G. Richels. "U.S. Rejecton of the Kyoto Protocol:
The impact on Compliance Costs and COz Emissions.” 2001. Washington, D.C.: AEl-Brookings Joint Center for
Regulatory Studies. October; Baron, Richard, and Marting Bosi. 200]. "Kyoto withou! the U.S.: Market and Polcy
“Implications.” (DRAFT) Paris: international Enesgy Agency; and BOhringer, Clwistoph. 2001. “Clunate Poiitics from
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