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The Louis Berger Gmup, Inc. (LEG) is implementing the Greenhouse Gas Pollution 
Revention Project - Climate Change Supplement (GEP-CCS) for USAW-India GEP- 
CCS is a four-year elTort, begun in April 2000, to help create aware- of climate 
change issues among industry, government, financial institutions. project developen and 
research institutions. Conuact line item (CLM) 2 calls for "Institutional Strengthening of 
the financial Sector". Within that CLM. task ZC requires training for "...hading 
pmfessionals with certificates given." Pursuant to this requirement. LBG led the 
development of and conducted an extensive 5day training c o w  to largered Mian  
Financial Institutions (IFls) between April 16-20'~. 2001, at the Dominion in B a n g a k ,  
India. A follow-up training was then scheduled for h e  following ycar. April 23-24, 
2002, at the Taj Mumbai Hotel, Mumbai. lndia This second training complacd the 
CLIN 2 Inking requirements. This report relap some of the key findings and 
observations fmm this second training. 

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

The training was structured into six primary sessions: 

b Current Trends in Climate Change Negotiations 
b Traditional and Conventional Finance for Clean Energy Technologies 
b Emissions Markets and Trading 
b Clean Energy Pmject Development from Macm View 
b Clean Energy Pmject Development - Specific Structuring Elements 
b Clean Energy Perspective fmm a Financial Advisory Institution 

M y - o n e  attendees, representing 20 different institutions participated in the olining. 
Evaluations were received 'om just under half of these participants, aith the Rtinp 
pmvided as good to excellent. 
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GEP-CCS Project Backgnmd 

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 cncounging use of 
biomass fuels in power generation (alternative bagasse co-generation or ABC). 

A Project Agreement Amendment to GEP was signed between the Government of India 
and USAIDMia on September 8, 1999 to launch the Climate Change Supplement 
(CCS). The GEP-CCS expands the ongoing ECC and ABC activities by adding tu-o new 
components "Fostering Climate Change Initiatives for Sustainable Development" and 
"'Linking Urban Development and Climate Change". The new set of activities u-ill 
murage technical cooperation between U.S. and Indian institutions. It uill also build 
local institutional capacity to design and implement projects that reduce GHG emissions. 

The Louis Berger Group is implementing these new component. and aims to i- 
awareness about of Global Climate Change (GCC) issues amongst major Indian 
stakeholders such as industry. g o v m e n l  decision makers, the rescuch community and 
the financial sector. 

A major activity within the "Fostering Climate Change Initiatives for Sustainabk 
Development'' component calls for "Institutional Strenechming of  Financial Sector." 
Under this activity. LBG proposed to establish a dialogue with the Indian financial 
community to (a) understand the current knowledge of the GCC impact on financial 
aspects of projects (b) disseminate information on international terhnology trends in 
GCC (c) identify gaps that hinder GHG mitigation project development; and, (d) 
haininp. on GHG mitigation finaming and project developmmt. 

Over the course of the GEP-CCS project, LBG will conduct at l e a  two m i t y  building 
haining courses to a targeted audience of lndian Financial rep-tativa. 
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Nrodr Assessmeni/or the Training T a h  - hbwber 2000 

NEEDS ASSESSMENT FOR TRAINING TASK - NOVEMBER, 2000 

One of the preliminary tasks within CLIN 2 was to assess the existing in-country l d i n g  
practices relating to GHG mitigation projects, and to gauge the knowledge among lFls 
about the topic of certified emissions reduction trading. Therefore, a Training Necds 
Assessment (TNA) of IFls was conducted by LBG from November 6-1 1, 2000, with 
support of financial experts from NATSOLRCE LLC, New York City, and Global 
Financial Solutions. Germantown. Maryland. A final TNA report. ailh training 
mmmendations and draR tnining curriculum was submitted to USAID-India on 
November 29,2000. 

LBG's approach to the TNA focused on identifying major gaps in IF1 an-are- of 
existing debtlequity sources of finance for GHG mitigation projects, as well as the 
opporiunities from the newly emerging area of cenified emissions reduction d i n g .  

'Ihree broad findings emerged through the meetings: 

GHG emission mitigation 
addressed within banking lending criteria, and 
basic environmental risk is a s s d  w a 
preliminary level 

The majority of IFIs indicated that their sole environmental a i t a ion  is whether the ban 
applicant is considered compliant by the relevant Government of India regulatory 
authority. As one interviewee described it, their environmental review procedum are 
"binary" at best, with firms receiving a " 0  or "1" with respect to environmental 
compliance. Although environmental audiu are performed, this information is not raken 
into account during the lending decisions. 

Though lFls expressed some eautious skepticism 
about the concept of GHC emissions trading, they 
were keenly interested in the coocept rod wanted to 
learn more about the process. 

The majority of the IFls were aware of the potential of trading eatified GHG emissions 
reductions, but they had detailed questions about h e  process and likelihood of the 
market The-re was special interst in the role of key actors in a bansaction, such as 
auditon, engineering firms and brokers. A couple of institutions identified "eas~-kcst" 
concerns, in that developed countries would be allowed to continue emining GHG, while 
the developing countries would be reducing their emissions. 
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Neea's ..(ssessment for the Training Tark - howmkr rOaO 

The IFIS were very receptive to GHG training and bad 
specific recommendations OD tbe stroctore of tbc 
training and the most suitable timeframe for conducting 
training. 1 

The lFls were almost unanimous in recommending that the IF1 training be provided on al 
least two levels. First, a basic overview presented to CEO level representatives. followed 
by a separate 3-4 day intensive training provided to the project appraisal aaK. 
Additionally, the timeframe most onen recommended was April-May, 22001. to coincide 
with the end of the fourth financial quarter. 
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Firs1 Training Pmgrwr - Bangaim. lndirf .+I 2WI 

~RSTTRAIHINC PROGRAM- BANGALORE, INDIA APRIL. 2001 

The first training installment. an intensive Sday training course, was conducted by thc 
Louis Berger Group, Inc. on April 16-?0*, 2001 at the Dominion in Banglore. India 
Over 18 IFS were represented at the training. 

The training was structured into three modules that covered ( I )  intanational sources of 
debVcquity for clean energy projects. (2) how certified emissions rcductiom are 
bmkered. and; (3) project baseline asesments,  monitoring and vexificarion, risk 
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 Markas and 
Trading); and Global Financial Solutions (Traditional and Conventional Finance). 

The following issues/r&0mmendations were highlighted in thc previous f3 tnining 
conducted by LBG in Bangalore, April, 2001. We identify in this list thc spec if^ actions 
that were taken to address these issues for this year's training cowsc: 

Issue 1: Reducing the Length of Training 

Action: The training was compressed to two days. 

lssue 2: Ediring Back the Traditional Lending Afodule (I) 

Action: The Traditional and Conventional Finance session was comprmed into a singk 
I-how session. 

Issue 3: Re-ordering the Sequence of Modules 

Action: The training sessions were re-ordered, with the Clean Enagy R o j a t  S ~ ~ ~ t u r i n g  
session coming at the end so as to provide a logical synhesis of the ariia sessions. 

Issue 4: U~ecessary Overlop Behwen Modules II [CEP Projed Dewlqpmentj and III 
[Emissions Markeu and Trading/ 

Action: The training was re-designed and overlaps betwam the Emissions T d i n g  and 
Clean Energy Project Development were eliminated in large part. 

lssue 5: No Project Dewloper Care Studies Inwlving SnoxssfLI Sales of GHG 
reductions. 

Action: In the business plan ease study exercise, thc bainees w s e  probided with 
background on 10 projects prepared through the GEP-CCS projec~ Two of lhose uus 
have been approved by Government of India and submined to an international carbon 
tender. 
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Fin! TraInIng Program - BongaIorr. India A@ ?Wl 

lssue 6: More Preparation on the Interactive Exercises 

Action: During planning of the business plan exercise. three hours was allotted for the 
kainees. This, however, proved insuflicient. and this must be taken into account lor any 
future training activities. 

Issue 7: More Central Location for Training 

Action: The training was moved to Munibai and held at the well-known Taj Mumbai 

Issue 8: Inclusion qfMore Background Afaterial on Greenhouse Gas Mtr~garion 

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

lssue 9: More Indian Case Studies Included in Modules 

Action: The business plan exercise review was redesigned to look a8 10 a u a l  pro+ 
that had been submined through the GEP-CCS project development process. Thesc w u e  
'teal cases," several ofwhich have achieved financial closure. 

lssue 10: Computer Lab Injrartructure ICirc Inadequate 

Action: Five computers were provided to the attendees in orda to c m p l a e  their 
business plan exercise assignment. 

lssue I I: Both Mid-week Field Trip and Social Event Were Well Received 

Action: As this was only a two-day session, field hip was not posible. Howmu, 
attendees had ample opportunity to interact during the lunch, coffee and tea brcalrs thal 
pmvided them with opponunity to network with their financial institution colleagues, as 
well as the LBG training team. 
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ORCANlUTlONAL PRETARATIONS FOR THIS TRAISINC 

As noted in the previous section, recommendations received in the April 2001 mining 
indicated that the trainees considered the 5day program too long. Therefon, LBG 
condensed the training into a hvo-day formal - provid~ng more of a general ovm-iew of 
the key concepts. 

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

The LBG India oflice contacted over 80 different IFfs covering commercial banks, 
development banks, venture capital funds, insurance companies. training institutions and 
industry associations involved in project identification and funding. Comidexing the 
nature of this GEP-CCS activity being Train-the-Trainers, contacts wen made escntially 
4 t h  the staff training colleges and HRD divisions of banks and financial ins t i~ ioas .  
LBG received 31 firm confirmations from participants. Besides thest, these were svaal 
last minute confirmations and ultimately. 36 banking officials participated in he 
Symposium. The list of participants and confirmations etc is enclosed in A p p d i x  1. 

Besides the main training sessions and p-lations. GEPCCS bad also envisaged 
inviting the representatives of Government of India to pmvide their paspective and plan. 
Although they expressed interest in interacting with bankers, as the Parliament Sesion 
was in pmgress, it was not possible for MOEF lo depute one of their officials for the 
Symposium. 

The Louis Berger Gmup, Inc. tapped in-house T~SOWCCS to conduct the majority of b 
training: 

Session 1: 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 muugancnt expaiawt  in 
environmental planning and management both in international and domestic contexts He 
currently is the Chief-of-Party of the Greenhouse Gas Pollution h e n t i o n  h j e d  - 
Climate Change Supplement (GEP-CCS) being implemented by thc Lwis Ba-gu Grwp. 
Im. under USAIDhdia. His most recent management e x p a i a r a  have b&n with 
USAID and IFCrWorld Bank in the areas of climate change and d l  and medium sized 
enterprise (SME) business development programs. His prior work with UNDP focused on 
fusing natural resource management with economic development needs to facilitate 
biodivezsity conservation. His international experience includes w& in the follouing 
countries: Japan. Mongolia, Malaysia, Bosnia and Hmcgovina and M i a  Mr. Sissan 
has a graduate degree in Envimnmental Planning from the LJniv&ty of North Carolina 
at Chapel Hill. His undergraduate degree was in Envimnmental Science and in Physical 
Geography from the University of California at Santa Barbara 
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Session U: Traditional and Com.enliona1 Finance for Clean En- Tuhnologia 
Presenter: Mr. Rodrigo Carvajal, Senior Program Advisor, LEG 

Mr. Carvajal is an international economist with over sixteen yeus of experience 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 enterprises. Mr. 
Carvajal has been associated with the Louis Berger Group, Inc. for over ten )can. 
Currently he serves as the Trade and Investment Advisor for thc company under its 
contract with the US-Asia Envimnmental Partnership (US-AEP). In thrs capacity. he 
provides technical assistance in the areas of trade and inves~ment promotion in relation to 
this environmental initiative Ihal covers I I counlries throughout Asia Prior to joining the 
Berger Group, Mr. Carvajal held senior level positions with the Forrign Commacial 
Service of the U.S. Department of Commerce, and with the Foreign Trade Seniccs 
Division of inchcape, PLC. He holds a Bachelor's Degree in International Aniirs ud 
Economics from the American University. and a Master's Degree from The University of 
Pennsylvania. 

Module fll: ~rnissiom Markeh & Trading 
Presenter: Mr. Ted Yoder, Manager Trade Finance Unif LBG 

Ted Yoder is Manager of Louis Berger Group's new Trade F i  Unit. In h t  capaciry 
he works with US financial institutions to finance ov- buyers of US clean arrgy 
and envimnmenlal equipment. Within the past year, the T N  has buih a portfolio of o v a  
USS6 million covering pmjects in S. Korea and Philippines. Before joining LEG. Mr. 
Yoder managed a US Government trade matching service. Prior to this, he worked for 
the Commercial EnvimnmentaI Group of Booz, Allen and Hamilion, Inc. Mr. Yoda  
holds a Masters Degree in International Commerce and Policy from George Mason 
University, Virginia Through his coursework hc also received a joint eacificaIe horn 
George Mason & St. Pe tm Collegc/Oxford University for mmplaing international 
coursework on "Trade in the Digital Age". Mr. Yoder has an undergraduate degree in 
Biology from Goshen College, Indiana. 

Session IV: Clean Energy Project Development from a Macro View 
Presenter: Mr. V i ~ y  Deodhar, Project Finance Specialist for GEPCCS. LBG 

Mr. Deodhar has over 19 yca~s of experience in pmjcct development and f i i d  
structuring and has managed project implementation in the Chemical indumy. Mr. 
Deodhar worked in the premier financial institution, lClC1 kd., fw over I2 -- on 
energy and environment projects. Mr. Deodhar looks a R a  Projcct Development and 
Finance activities in the LBG New Delhi. India ofice. He holds a graduate degree in 
Chemical Engineering from the Indian h t i tu re  of Technology, Mumbai and a Master's 
in Operations and Finance Management from Mumbai Univmity. 
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Orgonizatio~I Preparatiom f i r  this Tmining 

Session V: Clean Energy Pmject Dervlopmenr - Spec19c Structuring Elemenrr 
Presenter: Mr. Vinay Deodhar 

Session VI: Clean Energy Penpecfi~r from a Financial A d v u o ~  Insfitul~on 
Presenter: Mr. Balawant Joshi, Head Regulatory & Transition Practice. lCRA Ad\.isory 
Senices 

Mr. Joshi is a Mechanical Engineer with extensive experience with electrical utilities 
such as Tata Power. In his position as Head Regulatory & Transition Practice. Mr. Joshi 
is responsible for advising various Indian state government and electric power regulators 
in defining policies especially for encouraging eficient distribution of power. ICRA is a 
long-term participant in GEP-CCS programs. 
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Promedings Or the Twining Prqpmr 

PROCEEDINGS AT THE TRAINING PROCRAhl 

The main objective of the symposium was to pmtide financial sector officials a 
perspective on: m e n t  trends and developments in climate change regime; methodologies 
for assessing GHG reduction potential of clean energy technologies; suucturing of clcan 
energy pmjects to position them for possible financing through market based instruments; 
risk analysis and possible mitigation mechanisms; and clean energy technologies and 
their GHG reduction potential. Other objectives were to enhance the technical capacity of 
the oficials to be able to advise industrial clients in ways lo impmve the technical- 
economic feasibility of projects, (hcreby reducing investment risk. 

The twoday program was structured to be interactive and participative, including 
relevant Indian and international case studies. the sharing of peninent experiences by 
participants, and group assignments in the development of business plans and project 
slructuring. 

\Ybo attended I 
20 different institutions were represented at the trainin& an haease of 2 from the 
previous yean training: 

. sm3lt tnduancs DM-I Bnt oflndu 
Unttd W e n n ~ ~  . lhkofauod .  
PovnF~~nccCorponnw 
IREDA 
The SwavaCmprrt#vcBnt 
infnrmrrurc DMloprrnt F- Corpmm 
Lm Banh . ~nfmmwsrr DMloprrnt C-m (KUMQW hd . S a c  h k  tNtlMe o l R d  c k v r k m l t  
Housing BUrbrn h+xnmt C w a m m  W IHUDCO) . IClCl 
StCOMLnoGcd 
SutcLhnkSPflCdkg 
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Byciness Plan Crmp Case SNdid 

In the first training, the attendees participated in an exercise where they cmaled 'bock" 
clean energy project business plans. N'hile this was well-received by the anadees, it 
uruld have been enhanced with add~tional discussion about actual project data 
Therefore, for this training. LBG created an exercise where trainees reviewed the ten 
Detailed Project Report (DPR) worksheets that were presented to USAlD 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 specilic company names and contact 
information. The assignment was to review the worksheets and prepare a brief oral 
presenlation for the rest of the trainees. Additionally, each group was asked to "score" 
the proposed project on the basis of ten specific criteria: 

). Key Personnel Business Experience 
b Coherency of Business Plan 
9 Proven Nature of Technology 
b Credit Status of State Electricity Board 
> Project Developer "Clean Energy" Experience 
b Status of Power Purchase Agreement 
b Dependability of Fuel Supply 
b IRR'NPV and Cost Competitiveness 
9 Potential Revenue from Carbon Olfsets 
9 Project Risk Factors 

The trainees were diligent participants in this exercise. and prscoted a broad specbum of 
perspectives on the projects. The following chart shows the "scoring" ciaermined by ibc 
attendees for the I0  GEP-CCS DPRs. 
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Total Possible Score = 70 N.C.= Not completed by mining time' 

RR Bioenergies I2 MW Biomass 97,000 
lGCC 

Lucknow 5 MW MSW 192,000 49 
Biornethanation 

Market Dynamics Rural PV-Biomass 16,000 3 1 
briquening 

I ~ c l ~ y . o n t h m y 2 . ~ o f r h c p u t i c i p l o t r ~ ~ i o ~ t b c v m r r n -  

of a flash slrike by ibc nxinbs f i b  muc westing * g a b  r Mumtai High C a m  ding A s  the 
convmion of k t  taua inlo CNG mode. Thcrcforc. tk mn of rcwd day mhiq was &la@ by 
~ l w c h o u r .  

CLM 2: Institutional Strengthening of  Financial Sector 13 
Task 2E: Final Training for Financial Institutions 



Approximately half of the trainees (IS) submitted evaluations. 43% rued their o d f  
pmgram impression as Excellent, with 57% rating Good. The CEP Project Development: 
Macro View session received the highest ratings with 57% indicating Excellent. fhe 
next highest rating was CEP Pmject Development: Struchlring Elements, which had a 
47% Excellent rating. 

The re-designed business plan exercise was well 
received, wilh over half of those submitting evaluations 
indicating an excellent rating. 

Spec19c Commenfi on Areas of Improvemenf 

Tbe businas phm case 
study exercise .m 
well received 

Five of the respondents 
recommended extending the 

A significant n u m k  of thc puticipanfs submiaing 
evaluations indicated that the training was too 
compressed and could have been extaded for an 
additional day. One comment dated "...due to 
paucity of time not much intaaction 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 evahutions, l i y  
because these FIs are quite conversant in traditional linancing tools such as apon adil 
agency insurance and guarantees, multi-lateral development bank loans and leasing. 

The Louis Berger Gmup responded to nearly all of the key k n  ibe 
previous training. Logistically, the training was shoflcned to auommodatc busy 
fiancial institution schedules and held in Mumbai. a central location for the Indian 
banking community. Programmatically, the sessions wae  compressed and rr-ordaal lo 
present a more logical sequence for h e  trainees. building upon Wit iorul  fimax 
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 ~mpmved by using "actual" Indian business p h  
several of which had succssfully received financial closure. or had been submined to an 
international carbon tender opportunity. 

Once again evaluations seemed to question the relevance of training moduks on 
"traditional" international sources of debt and equity in clean wrgy project 
development. Fmm comments received during the sessions, it can be conjecnrrai Ihal 
this is likely due to two factors: 
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F i ,  most international debt and equity mechanisms such as export credit agcncy 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 indepth exposure to US Ex-lm BYlL 
programs is probably not necessary. US Ex-lm does have a unique environmmlal and 
renewable energy initiative chat should be covered in some bncf manner. How-eva, 
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 Rene\rahle Enag). and 
Energy Efficiency Fund (REEF) and concessional loan programs such as lhe Global 
Environment Facility (GEF) are probably not realistic tmls for the India context. REEF 
is only working on its first  equity position, even aner being in opention now for o v a  two 
ycars. GEF is not a project-by-projecl financing tool; primarily it seeks to provide 
incremental funding for larger impact regional activities. 

In spite of the absence of a robust near-term carbon marlref h e  heendas i n d i d  a 
strong interest in the projcct structuring sessions. There appeved to be an acqxmm 
that some type of external financing elements will wenhlally be harnessed. be lhey 
carbon market based mechanisms or spesialized debt and equity sbuchtres. 
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Appendix I: tist of  Participants 
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List of Parlicipants at Tninimg Symposimm on Corrmt l a t e  olCk.m Emrrgy Fi- 

Sr. No. Name of Participant Designation 
1 D. G. Mahabal MaMger 

(Tech) 
2s. S. Khandkar MaMger 

CTech) 
3 V. K. Shanna QGM. 

4 Shiv KUM gupta AGM 

5 T. Ashdc Nair Facuw 
Member 

6 G. Suneel Babu MaMgeC 
Crech) 

Bank Address 
Bank of Baroda Risk Managemen1 Div. C e n M  
We. M a d  Estate Munba 400 001 
Bank of Bamda Risk Maragemen1 Div. Centrill 
Me. Balbrd Estate Mumba~ 400 002 
Slate Bank d Mia. Slate Bank Stafl Colege. Sed~ 
17 Gugwn 
Slate Bank d Mi. State Bank hs l .  Ol Dew. 
PB No.2 LiingampaPy. w a b a d  500 019 
Slate Bank d India. State BanL Inst Of Rma Dm. 
PB No2 L-. Hyderabad 500 020 
1081. lDBl Tower. WTC Complex. W e  Paade 
mumbai 400 005 

7KahOreDJathar SrMaMger. T h e S a a s w a t C o O p B m h L M S d m ~ D N  
Cred~t Road Ow Hutatma Chowk Fml Munba 400 001 

8P. K. Sngh 

9 Ms. hahit Engineer 

10s. K. Dey 

11 M. Rajkumar 

12 Dilip Palel 

1 3 S r i n i R a o  

14 Sharad Bhh? 

15K. Vday K m  

- -~ -. ~ r r  ~ -~ - ~ - 

9. Manager. P w e ~  Finar;e Capaah Ltd. ChanWdr. 36 
Environment Janpath New Dehi 110 001 
Dy. Manager UTI Bank. C e n M  OITce. 131 M e r  T- F Qdte 
Credl Parade Cdaba Munbai 400 005 
Asst. Manager IREDA Core 4 4  Easl COWL 1st (ba. d m  W 
F S )  Center. Lodhi Road. New Deh 110 003 
Tebl. Oker  IREDA Core 4 4  Easl COWL 1Q ilm. ndrs W 
(m) Center. Lodhi Road. New Dehi 110 004 
Gener;ll SICOM Lld. N i .  Haiman Poiit Wmnbzi 400 021 
MaMger 

SICOM Ltd. N i .  Narinan Point Wmnbzi 400022 

M==Q= smet. ~uildirg. ISI ~ l m  ca ~ m b a ~  
Pune Road. Chivhrrad Prne 411 019 

AssL Appraisal HUDCO. H U E 0  Bhawan. 1st R. hda 
Ofticier, Urban Center. Lodhi mad New Dehi 110 003 
Infra. F i i  
Asst. Chief HUDCO. Westem 2- Oma. Blodr - l m d  Fku. 
(Projecb) MMRDA Bldg Bandra Kula Canplex Mumbai 400 

051 
1 7 V ~ e k  S. ManQlkar Sr. Maraga. Agi Firace Col. The Uliled Westem BBllr LW, 

17214Ravivrv P&. Sibzji Cide. Saras 
415 001 

18 Abhijii Das Manager Risk Loss Reventan ASr0.d ~NM LkI..Waden thase. 
-1 4th Fbor. S i  P. M. Road. Umbai 400 001 
SeNiCes 

19P. K. Mukheqee Dy. Loss Prevenh Awd lnda LW..Warden Houut. 
4lhFbor.SiP.M.Road.MunbaiU)O002 

Mgt. Senices 
20L. Baskam Jr. Manager Loss heventan &so.of lndia LkI..Warden tlouse. 

4 1 h F b o r . S i P . M . R o a d . ~ 4 0 0 0 0 3  
21 Ms. Jayasree Menon EconwnisI. Indian 8;nk.s A5saciabm Center 1 . W  Fl.. W d  

Trade Center Culfe Paade Umbai 400 005 
22 Gimh Mahajan Chief Manager, CCl Bank. CICI T-. BaxlmKuta Canpler 

Mumbai 400 051 
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23 Gaurav Sngh Asst. Manager ICE1 Bank lCICl T-. 8andraXuts Can@x 
(TSf ~~mbai400051 

24 Ramanand Pubvarty Manager IClCl Bank. tCtCl T o w n .  BandraKuta Canplex. 
Mumbai 400 051 

25 Joachin cdaco Project OtTcer ICtCl Bank, EtCt Towers. -ula Comp(er. 
Mumbai 400 051 

26Zafasp lrani Manager lClCl Bank. ICtCl Towen. Bandrd(ula Complex. 
Mumbai 400 05 1 

27 Suyer Pimb Manager tDFC Ramon House. HT P& Mag. Backbay 
Redamatm Mumbaa 400 020 

28 K i  Sahoo Manager Enwonmental managwnent. IDFC. ITC Center. 3rd 
Floor760ArvtaSalaiChemai600002 

29=JwV4%'-=3' Manage InfrasWure Dev CorpnManalaka) Lld . 118 (ad 
looeratmsl 72/41 Cunnnoham Road. 5M) 052 . . 

30~mhli sinha tnmat im '  FICCI. west& ~egim EE 2-~rcadia. ~ m n d  ~m 
w 195 Narkan Poinl w 0 a i  400 021 

31 hashant Laxm&war Mktg. Manager FICCI. Western Regim E E  2 Arcadg. Gmnd Fba 
19!5Na1iqxanPoillmMbai4M021 

32 Sun4 Kulkami F i  Nexant408,DdandTonerNama~Wmbai 
c~nsunmt 400021 

33SaWiv Tamhane Sr. COnWblt NeXaflt408. bblld Wmbai 
400 021 

3 4 s u n S d P m  Diecla USAEP. Am- Center 4 New Uarire Lias 
Mumbai 400 020 

35 Ms. NuIan Zarapksr Dy. Diredor USAEP. American Center 4 Ner* Marile Lines 
Mwnbai 400 020 

36 Kmal  Voa  w. % tndo American ChanberdCommene. 1 C  
General ~ l n s u r a n c e  Bldg . Veer Nainan Road 

Chmhgate. Muanbai 400 020 

CLIK 2: Institutional Strengthening o f  Financial Sector 19 
Task 2E: F i a l  Training for Financial Institutions 

* 



Appendix 11: Business Plan Exercise 

CLlN 2: Institutional Strengthening of Financial Sector 20 
Task 2E: Final Training for Financial Institut~ons 



GHG EMISSION Reoucrrm PROJECTS: ROLE OF INDIAN FINANCIAL SECTOR 
A Training Symposium on the Current State of Clem Energv Pro~ecl F~nance 

orsroizcd by: 
The Louis &rgcr Group. lncJ Grccnbouv Pollution Prcnnc8on Pmpx USAlDlndu 

April 23 - 24.2002 
Taj Mahai Hotel, Mumbai 

Busimas Plan Exercise 

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

=: On the first day of the mining, attendees will be divided into g m p s  and 
assigned several actual GEP-CCS busimss plans for review. On the s d  day of the 
training, each group should be prepared to make a presentation to Ule larger class on the 
merits andlor downsides of their particular business plans. This prcscnmh can be 
presented orally from written notes, or groups may prcparc short powa-point overvieus 
should they desire, but each presentation and discussion should not a d  ten minutes 
The goal is to get a qu~ck grasp of the key aspects of each business plan. At a minimum, 
p u p s  will be reauired to complete the attached business plan "scoring shed" for each of 
their business plans. 

-: (1) 10 minute presentation for tach business plan 
(1) Completed "scoring sheet" for each busimss plan 

w: To discuss "actual" clean energy businesses plans, and gather different 
perspectives born various segments of the Indian financial scdor including debt, equity, 
concessional lenders and risk institutions. At the end of  all of the pmsentahsi the 
"scored" business plans will be ranked, and anmdees will be updated on the siatus of 
each of the business plans. Financial closure has been completed for s e v d  of the ten 
business plans used in this exercise - and the rankings will be compand against these 
actual results. 
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CHC F.hmstw R u w c n m  ROLEOF LI~Du~ FI~AXUL SDCm 
A Tm##mg S m p m m  a rk C r n N  Yolc ofn- Pro- F- 

Business Plans to be Reviewed 

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

hoject B: 4 MW Rice Husk Cogeneration in A.P. 

Project C: 45 MW Bagasse Based Cogeneration in Kamataka 

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

Project E: 1 10 MW Coke Oven Cog-tion Power Plan1 in Tamil Nadu 

Project F: 2 x IOMW Mini-Hydel in Kamataka 

Roject G: 2 X 2.5 M W  Run of River Mini-Hydel in Kapataka 

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

Project I: Biogas 5 MW fmm MSW Biomethanation in Tamil Nadu 

Project J: Rural PV Lighting & Agro Waste Briquetting in West k g a l  

CLPJ 2: Institutional Strcngthen~ng of Financial Sector - 22 
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Project: 

Location: 

Type of Technofogy rod Fuel Source: 

Installed Capacity (M W): 

Estimated Cost (Rs): 

SCORING TABLE (70 Points Possible) 

(least to highest credit rating) 

Purehaw Agmmolt 

Cubon Revenues 

I I I 
*nm. for retrom, rfm? vrubk a Noc Apptmbk. cxlnpollr rrotn(l loPl nm apmsa fk 70 
oruunan(cg %omtof60= 83 cxmpot*cdrrorru 83570-58 )  

Comments. 
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GHG EMISSION R E D ~ O N  PROJECXS: ROLE OP l m u v  RNANCLU SKCIOR 
A Tmining $n~parium on the Currenl SIoIe ofClean Energy h j e d  F i  

1. Section I : Ovavim & Background 

2. Section Ik Agenda 

3. Section III: Key Symposium RcscatPtions 

k Current Trends in Climate Change Negotiations 
ha. Rm SiPcns Waf Ry. IBGtGEPa 

B. Traditional & Conventional F i i  for Clean Energy Tdmbgics  
M r . R o d r i p C a n j 4 S r . R o g r m M v i s m . T h c L o P i r B c g ~ k  

C. Emission MHkcts & Trsdiag. 
ha.TedY&.M.rppTndcFio.occ~~LollhBcrpr(irop.Ir 

D. Clean Enugy Rojed Dcvebpmmt - M.cn, Viea. 
M r . V i y ~ . R o j c c t F m p c + s p e d . l i q ~ ~  

E. Clean Enagy Project hsiness Plans & F i P l  hidwing Ex& 
M r . T c d Y o d c r , M . n s c r T n d c F i i w T k L c a i r B a Q c r ~ k  
h a . R o d r i g o C . m j d . S r . ~ ~ , ' I b c ~ B c r p r ( i m q . k  

F. Clean Energy Project Developwnt - Stnrcturing EIanrots 
Mr.vkayDcodbu.RojccrF~SpecnlkSlBG/GEPCCS 

4. Section IV: Businm Plan Review Excrcis MPraials 

5. Annex 
A R c v * r m d ~ o f l & ~ ~ ~ ~ C b . q g  - 

B. US. G k h l  Clirmk Policy 
C .kTcndrSoccn lSI .dcmmERoidePeerhAamDarchmu~~  - .  - 
D. c l c l . ~ & ~ ~ ~ ~ c p ~ m a r  
E. T o d l ; i t m B m i D m D c r r h p m r m m ~ Q l q * ~ R o p B  
F. PEW cmca m  Global Clime Cltmgc So- Saim R e p a t  T k  hn& 

Lknwixsl Cacmbolae Gn M u t u  



Overview and Backmound 



C H G E M l s s 1 o n R E D u c T l o n ~ : R w o p ~ l r u c ~ ~  
A Training &Mpsium on the C m  SMc of Uean En- %ad F- 

T h t L w i s ~ ~ , I n c . i r c o l d u d i n g a h P i a i D g s y r a p o z i ~ f i t b e ~ ~  
J e d m d r P i n g A p n ' l U - 2 4 . 2 0 0 2 ~ M ~ . T b i s k t h e ~ e c 0 d s u c h ~ ~ i b e  
thawoffinancial c s p e e t s o f c l a n e n c r g y p o j & c d e w t ~ t m d s t n r t m i n g ~  
unda tbe USAIWlodia's Greenhabse Gn Poilntibn Renwim Plq i sdUhm~? dwgr 
Sn@nmu (GEP-CCT). Thcuis Bergs Group. Inc. (LBC) is mmaghg GEPCCS. 

Thc GEP-CCS project a i m  at building tbc institutional cpaeity of iodm?ry, cliuuk 
chaos centas, key Govanwnt of India (G01) officials, lcadiug Mia M 
~tutiws(FIs),andtunLr I t h r t s O t k c l e ~ ~ p o j c c t d c v d q r m c n t p r o a s  
by highlighting tbe Grrcnhouse Grr (GHG) mitigation potcntiPl of tbe pjaXs,  ad 
illustrating wayJ to promote them to possible hrnding sources rmdcr divers finmci.l 
mechauisms. Uada the financial sector capa15ty building activity. LBG coadDm rniniry 
programs for Indian financial &or idtotions to iarcasc (bdr parpmas a b a n  tbe cae 
of potential grcmhousc gas duchon a d y &  for the evaluation of sped3 pojod* 'Tbc 
banking sector is r major stakeholder in 6nancing pmjats md is tbaeCorr clrpoxd oo 
major& i f p r o j a l i s d e l t y o d d u c t o ~ t a l  fades It is, ~~ to 
equip tbc bpnlr loan officus wilb .ppopdm .nalytical took 

BACKGROUND 
Environmental f'acto~ an gaining ever-peatu imptame in thc inpk of 
industrial and inhskuctlnc projects. It is  likely thc lrsc of - 'b 
- M a 1  technologi~ may baame mmdrtory aad will be b m & d  to tbc 
project developers m tbc long nm kmnpodion of GHG impact in tbc &sign 
of clca~~ enagy pmjccts and ccalizing their valuu cao possibly bee~me Tor 
enhancing the viability of a project. h tight of this. assesmat of GHG &s md imprts 
associaled with specific investments Mda cord& of tbc bab is pathud to 
ensure project implcmcntation on schcdulc md subsupcat paformrocc F e d  
lnstitutioq rad banlrs, which arc the major MLcholdas in indurtrtl pmjeds, .re . .. 
susceptible to the risks ananating hm thc ~ v h i m m t a l  impact of pjcd rtlvrba m 
g d .  The 6saacial sector stads to bmcfit m tbe lmga nm. by ckafy idcnsifyiqg 
risks that may impact the perf- of assets in thdr portfolio. A kpn of&U h 
plays an important advisory mlc in ahawing tbc nluc of the project Utivity. 

LBG conducted the first such baining program for RI&nlt officus oo Jern enagy 
projd development and struchrring in April 2001, which helped in aate m ~ ~ U K S S  



GHC EMISSIM ReDumoN Pnw1CIS: ROLE OF l n v w  RNCUL SECTOR 
A Training Synposium on the C m l  Slate of Clean Energy PmjrCI F i n w  

among the FIs and banks about the impact of GHG emissions. Based on interactions with 
key FIs and banks and on experience of the first FI training, LBG has designed this 
training program scheduled for April 2002. The program will benefit loanlcredit officials 
of commercial banks, financial  institution^ insurance companies, non banking financial 
companies (NBFC), credit rating agencies, h h t ~ c t u r e  and special purpose financing 
institutions, venture capital funds and bank staff haining academies. The thrust of this 
haining program, and line with GEP-CCS guidelines, is to emphasize a training of 
trainen (TOT) approach, so that there is a wider dissemination of knowledge in the 
entire banking sector. 

OarecnvES 
The main objective of the symposium is to provide financial sector officials a paspective 
on: -t trends and developments in climate change regime; methodologies for 
asJasing GHG reduction potential of clean energy technologies; struchuing of clean 
ene-rgy projects to position them for possible financing through market based instrumwts; 
risk anatysis 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. 

Tha two-day program would be highly i n ~ v c  and participative, inchlriing relevant 
Indim and intcmational case studies, the sharing of pertinent experiences by participauts. 
and p u p  assigmnents in the development of business plans and project structuring. A 
brief program outline is attached. 

A ~ ~ C D A ~ D  OUTCOMES 
The t d b g  program shall assist the bank o 5 c a  to better appmiate the signiticance and 
magpitude of environmental risks of pmj- They will be able b 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 p w e  FIs (like HUDCO, IREDA. NCDC, REC), credit 
rating agencies, NBFC's and venture capital hds .  The target audience would be faculty 
members &om training collegs/institutions, and middle management level appraisal 
officers of these organizations. 

VENUE *ND DATES 
The program is to be held at the Taj Mahal Hotel, Mumbai during April 23-24,2002 and 
participation is free of charge. 
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FACULTY 
P r o j a t a n d h a d c ~ n p a t s o n t h c s u b j e d ~ i b c L o u i s ~ ~ h r U S A  
and India will eonduct (hc brining pmpm. LBG has dso  invited subject exputs 6um 
Indian pa- of thc GEP-CCS pmgr;rm, ICICI and h m  the advisory savicc of tbe 
R M ) ~  nting agency lCRA Ltd. to deliver key sessions. Besides thsc a m b i i  
officiab of industry association. CIL 

Mr. Ted Ydrr .  biu11gc1cTc.de F~mmnee Unii, The Lopru B-r Group, Inc 

TedYodcrirMuvgaofLwis&rgaGroupkrmTRdeFinuvcUN~ InIhatQpYitrk 
w a k  with US finurial instihitiom to finma o- buyas of US ckra c -  md 
mvimmm~tal apipomL Within the past year, thc TFU br built 1 mdio of o w  US56 
mi&m cowring projects in S. K a a  ad Philipphrr Before joining LBG. Mr. Yodcr 
a US Govammnt adc matching oavia. R i a  to this, he waked f a  mC Ct I 
Envimn~~~tal Group of Boor Alkn md Hamiltm, inc. Mr. Yodcr holds a M8sn-s Dc#ec P 
htcrmtiod Carmrra md Policy fmm Gaqc  M.son Uniwdty, Virginia. Thwgb bk 
colmcworlr bc .Ira rcccived r joint cdifiak h Gcorgt h h m  & SL Paar  C d m  
Univmity for completiag intcmtiml carrswalr on Trade in thc Digital Age'. Mr. Yodcr bas 
an m d q m b t c  d c p  in Biology ~IWI Goshcn Colkge. I r d i t m  

Mr.CPVPjd isan m ~ ~ w i t h ~ ~ ~ y c m s o f c ~ q x n c D c e i u i n t c m m i a a l  
ha&, hmce. md privste sector dc~lopam5 with puticuLr cmphrrir 00 daipimg md 
i m p k m c n t i n g t e c h n i a l . s i f f w e ~ l i m d a t ~ t h e i n ~ ~ c i a i n  
positions of botb p r i n k  md public pctor mcicrprisa. Mr. C.mj.1 ins ban ' - I rich I& 
Lads&rgaGroup,lae.forovatcayarrQlmnttyhescrvcr.~tbcT~mdlnvamrm 
Adviror f a  tbe compmy under its amtnd with thc UsAsia En ' - I-(US 
AEP). In this capcity, bc providts technical raimnee in thc arcas of adc md invcsamu 
promotion m r c L h  to this environmcnhl wf ia tk  &at covers 11 counaicr dmqhot A s k  
R i a  to joining the Bcrgcr Grwp, Mr. Cprvnjd held scniar kvcl positia~~ with thc Fae@~ 
Commmid Srrvice of tbc U.S. of Cornmace. and with chc Fcrcip Tndc Sariar 
Division of Incbcops PLC. He holds a &chela's Degree in htcrrvtiod Affihr md F 
from thc Amcricm Univasity, ud 1 Masta's Degrce horn Thc Univasity of- 

Mr. Vhay DslLu, Rejcd Devdopaml Spsddirr, GEP-CCS Prow TLc - Baga 
Gmmp, Inc 

Mr. Dcodhar has over 17 yean of cxpcriace in projed development .nd f i u m d  
sbw4uing 4 bas managed pmjcct iolplana~latim in thc Cbemiul iadumy. Mr. 
Dcodhar worked in the prania ibimcid institation, lClCI Ltd., for ova 12 )rcrs oa 
energy and eaviromnat projects. Mr. Dcodhnr looks after h j ed  DNdopmat md 
Finance activities in the LBG New DeUli, India oftice He bolds a g d u a e  in 
Chemical Engineering from the Indian Instilute of Tabnobgy. Mtrmbai 8d a Masla's 
in Operations and F i e  Management 6om Mumbai Umvmity. 
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o m a i d  by. 
The Louis Bass G m u ~  W-S%M=~- 

1aU)nn C.rmt Tleadr 1. Q i m t e  Q.qc lYqotbtbr . Mr. Roll S i  LBrnEPCCS Rojsd 



CnC EHtsslm Rmucnm hancrs: Rou or INDIAN Rn*ncuSmoa 
A T n h g  S)rponul on lk OvnnI Sor. ojCkm Ene~gyPm@UFinonn 

1215pm Emhion Marken & Tradlng 
Mr. Ted Yodcr, Matlager - Trade Finance Unit, The Louis Bergs Grwp, Jnc. 

This session will present the key amcepb of emissioap &ding, benefits to be 
daived, expaiemar fmo US Acid rain SOX MOx hadmg program, role of India, 
typs of ma&&, wntnet structurrs and c w m t  market tmds, roles of various 
ma&& playedxokers, accomtants, engineers and possible roles for FUbanks. 

13.m~)pm Lunch 

14.M)pm Ckan Energy P r o m  Development - Macro View 
Mr. V i y  Deodhar, bjeet  Fioance Specialist, WGEP-CCS 

Tbis d o n  &all give banlrs and FIA necessary -g of how poject finance 
concepts could be applied to clean emrgy projects, and will infonn them regarding 
the possible market based financial benefits to be derived 6um the sale of hrhm 
c&n reductions. 

14:45 pm Talcoffee Break 

I9ISpm Cla. E a e w ~ a j w t  ~ w k a r  ~b FLvrinl S-&g Exmise 
Faciiitaton: Mr. RodIigo Camjll. Thc Lwis BagerGrolp, roc. 

Mr. Ted Yoda, Thc Louis Berger Group, Inc. 

An ovmiew of the Detailed Plojcct Report @PR) Worksheet utilized by GEP-CCS 
management in assessing clean e ~ a g y  business plans will be conducted as 
prepu;ltion for this group aemcise. asp%& pertioent to the formulation 
of dfectivc bushas planr atin be aLo produdsenice ma&& wcted, 
competitive malysis, risk arsasmenf markaing wusideratiens, pieing, financial 
planning, human resoured krua, legd imd ~guIatory wncerns, exit stntegy, ctc. 
Specific attention will be given to th uuique challenges and -ties that t h e  
commercial mdertakbgs pOse for relwant financing entities, and to the best 
approaches for capitalizing on tbse nnhms. 

16:OOpm Business Plan Review Exercbe: Srmll Group Break-out Sarbn 

The pahcipants would be divided into five group and assigned business plans to 
rwietv for financing potential. Eaeh tcvn will p n p m  a powa-point overview aod 
finance-ability "score" for their two projects to report back to the larger group. All 
ten cases will be mimed  and discursed on the following day 



9:45 c*u W g y  h j d  Drrrl.ppal- Slmcmrhg Ekmab . Mr. V i  m. LBGGEP-CCS Rojai 

T b c D c s i o a v a J d h i g h i i g h t k y t c y d m d m n b o d o b g r r i o v d v c d ~ ~  
GHG mitipb;oo pmpcS mC-6 propct -1- G m  
p o l c n b l l r s s m m e o t , l o d ~ v i m ~ 1 1 ~ p r o y c c ~ ~ d  
risk - Atteodca vill l am b.ric aPck+f-cbc-cnrrkpc' mctbodr 
gurotiryinBbrwlimlodcPbmpviog 

C ~ i r n n m U i n C h d r k ~ o f t o d i . . P o v a ~ , m k o f c k a ~  
p r ~ p r * I ~ ~ ~ f w m i o ~ e * c c r i c u ( i l i b a ; ~ ~ ~ b U I U @ ~ ~ ~ l s a r  
Pd ik GHG impM; tod mk of daukity qumms i SPn 
Gowmoslt 

16:30 pm P . . d D b c r r r b . : E ~ B v r i n c r r P l c a A .  
M f . R m S i r s e m . ~ w C ( S R o j e c t  
Mr.RodripC.mjal.TbcbuisBcrgarOmup.hr. 
M f . T d Y o d a . n l c B e ~ ~ , k  
Mr. Viy Lkdmr, LBGEGEP-CCS Rojm 
Mr.M.AJ.kyacd.4FlCU 

* P m j c a ~ I ~  
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Mr. Ron Sissem 
Chief of Party 

LBGIGEP-CCS Project 
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4: Mr. Rodrigo Carvajal 

Senior Program Adviser 
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Mr. Ted Yoder 
Manager-Trade Finance Unit 
The Louis Berger Group, Inc. 
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@ e DEVELOPMENT - MACRO VIEW 

Mr. Vinay Deodhar 
Project Development Specialist 

LBGfGEP-CCS Project 
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SECTION IV. 

Business Plan Review 
Exercise Materials 



April=-24.2002 
Taj Mahl H& btumlmi 

m: On thi: frst day of the hainiog, alta&cs will be divi&d into p u p s  rd 
assignal scvaal actual GEPCCS businesP plans for review. On tbe acumd day of thc 

:; ~ & ~ r w p s h o u l d b e p c p u e d t o & a ~ t o t b c ~ c b r c m t h c  
maits d o t  dovmsides of their partienLr basksa plms. Thb pcsu#hm ca k 
prcsentedorally~wrinenmtgorgroupsm~y~prcp+rrJhcnpomrpoin~ravicrr 
sbould they desirr, but each p-tation md discussion - 
Tbe goal is to gel a quick g m p  of the key aspectr of each bushes p l a  At a minimum, 
groups will be rrcluind to complete tbc attached b u s h  plao %oriog sheer for ach of 
tbcir busims plans. 

@Q&: (1) 10 minute presentation far each bushes plan 
(I )  Completed "scoring sbeet" f a  each bmincss plm 

Gorl: To discuss "d" cleao cnagy businma - phis, and gaIhu diffaull 
~ t i v e s 6 r o m r P r i w ~ r ~ o f i b e ~ f i n m c i . l ~ i n c ~ ~ ~ .  
~ k o d c r s ~ r i s t i m t i t u t i o n r  A t t h e m d o f a l l o f t b c ~ ~ t h c  
"scored" business plaos wiU be raokcd, md aacuias will be updated on the status of 
each of the business plans. Finamial closure bas b&n unnpklcd for s e w d  of the tco 
buJines plam used in this exercise - aod the r dhgs  will be camplrrd against tbcsc 
achralresults. 



GHG EmlSSlo~ R w t m o n  Fnwecrs: ROLE OFINDIM FINANCIAL S m  
A Tmining~mposiun on de Current Sfole of Clean Energy Pmjd F i n m e  

Business Plans to be Reviewed 

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

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

Project C: 45 MW Bagasse Based Cogeneration in Karnataka 

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

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

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

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

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

Project I: B i o p  5 MW &om MS W Biomethanation in Tamil Nadu 

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

llie Lo& Beerr Group. Inc. Grrrnhovrr Gar Pollufion Prcvcnli~ Pmjecf-Climofe Change Supplemmt 2 



Eslinulcd coat (Rs): 

SCORING TABLE 170 Points PosrBk) 

Comments: 

(linuted to atcnnvc) 

5. RUJedDevclqwr 1-5 x 1 
-Energy^ (lersttomostapeneoced) 
Erpatmx 
6. Stnnaof Power I 1-5 x l 
-Agncmcnt 

: 7. hpadnbdlty of 

(fmmrm-dnftcdto 
c0mpktsdls.glc.d) I 

I 
1-5 x 1 

, Fucl Su& I (fromkrsttomoddcpad.ble) I 
8. IRRMW: cost 1-5 1 I x 1 
V b v c n c s s  ns a (&om lcut to hghest mum) 
vlsotbacmgyteeh. I 

9. PoteDtad Futtm 1 lo5 1 x I I 

CPbon Reyenues ( ~ = W = l ~ ~ l p n f K m t  1 I 

10. R o ~ a t  RI& 
Faaon 

m u e )  f 

1 to5 x 1 I 
(higbnslrtofea,nsl;s) 
TOTAL SCORE 



CHC Eumm R r o u m m  P R W M :  ROLE w INDIAN F m ~ n c w  S- 
A ?mining ~ p o ~ z u n !  on rhc Cunenr &re o / C l e ~  Energy Pmjrcl Finance 

Project: 

Location: 

Type of Techndogy md Fuel Swree: 

Installed Capacity (MW): 

Estimated Cost (Rs): 

SCORING TABLE (70 Points Possible1 

(limited to extensive) 

(least to highest credit rating) ' 3 .  

(least to most experienced) 1 

Purchase Agreement 

*no4 for comparison reasons. ifany vatiable is Not Applicable, extrapolate the resulting total wore againat the 70 
maximum (e.g. 50 out of60 = .83...exwpolated worr ir.83 x 70 = 58) 

Comments: 

The Louis Bogrr Croup. I n e  Grcenhoyre Car Pdlution Pmnrion Pmjccr-CIimare Change Svpplcmrnf 4 



Type d T ~ o l o g y  and Fael Somm: 

m t e d  coat W): 

SCORING TABLE (70 Points Possible) 

% a z f o r a q n t i m m n p r i s ~ i f i f P ) r ~ i c F h ( a ~ d r ~ u d s x e ~ & 7 0  
rrminum (LC 50 out of60 - .(U... anvobd pear is .(U x 70 - 58) 

(limited to cxtcnnrn) 

(huudnfkdto I 
c o n p W ¶ ~  

7. ~ l r t y o f  1-5 x 1 I I 

Fuct S I 

eonqwhhvcma n s  a (from k.d to lugbest mum) I 
ws o k  energy tech 
9. Potco(lal Futur. 1 to5  x l 

I I 
C k b c ~ R c v a n n  (~mngirnltosi&aifiaat I 

mmuc)  
10 h ~ C C t k S k  w I 
Factors (l~ighrisLtofew&) I 

TOTAL SCORE 
I 





N A T S O U R C E  

Marrakesh Accords on 
Climate Change 

Review and Analysis 

F our yeam afia tbe adoption of the Kyoto Pm(ocd. ~~ 
climate change negotiators meeting in Marrakcsh. M m r a ,  
mached agreement on Novcmbu 10 w a WidE-MgiDB w of 

ruks for impkmcntation oftbe Rotoml. Tbc d c c i  by the Ab 
C ~ o f t h c P I v t i e s t o i b c U N F ~ C m n n b i o o  m 
Climate Change (known a COP-7) elabaate upocl tbe brakdm& 
political agrrement reached in Boao, Gamrny La July. By 6 s n b t g  
tbe N I C ~  for ~ b l U I U ~ 0 I l  of Kyoto, tbe M d a h  Aaadr open l bC 

wry for counbia to pursue dfiath oftk bt and f a  it m 
enter into force. 

The ncgotiatiom in MansLcsb asx.e ag&~ pmrrd -die- 
ardekgatioanaaemptiagcon&bm&~AgmsmrilDlcgl 
language m i n e d  divided dong b&wid lacs a Ley W arL ir 
the type of c a n p l i m  regime raqnired Io pwidc b Q 
Protocol's Bnissions Urgds and mding t ' RunhS 
aaerCive demand Io in- ils foresf mmmganmt limit tuQr am- 
plicatedtbetalks. I n i b e f u n l b o m , t k R r t i c r f o u D d ~ a m -  
p r o m i s e z o a t b e s c c o n t c n t i G l s i s n r J , ~ ~ a t a b m d  
ppcbgc of - . . Key c*wahoftbc MPnfub AAcmdr f a  cLt 
~ g a s ( G H G ) c m i s i o m t n d i q B m P t d a d l d t l  

~ t i n g r u k s f o r i n t c r m l i a n i ~ ~ r d  
the other two Kyoto Ylexibility mdmia&, tbe Ckan 
Dcvelopmcnt Mech.nism (CDM) and  join^ ' . * " (n). 

A c o m p l i i ~ t h r t l r y s a d t b e e o n s q t n r + s h  
failing to mo* emissions targets but paapms tbe gocstioD of 
whctbathesetmwqmce will bckgdybindingmtiltbt 
Rotocol enm mlo force. 

C r i l a i . f o r a ~ s e l i g i i t y t o ~ m t b e  
mechanisms . EnablishmrPt of tbe CDM's Exaxlive B d  

C ~ O D  of a DCW "Removal Unit 0" f a  m b  
squcstemi through land uu. laad use duns and faemy 
activities in Anau I (developad) anmbks 

Full hurgiiility (intachq&ility) of credits a 

I 
allowanca gnmated under all h c c  hibility ' .nd 



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

Banking of surplus emissions credits 
into hhlre commiiment periods is allowed - 
unlimited in the arse ofAAUs, 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 signilicantly cnbancc development of a global 
emissions market The Manakesh 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 investmatt flows towad econmi- 
cally,%fticient opportunities to reduce and sequester 
GHd-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-' 
lowi?g 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 ofjoining 
the Protocol and instead will develop its own policies 
to address climate change. 

KEY ELEMENTS OF THE 11Z\RRAKESH 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 (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 tbe high-level negotiations began on 
November 7, Parties achieved an important agree- 
ment w much of the langvdge 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 tbese consequences, and the conditions under 
which eligibility to use the mechanisms could be 
denied proved much more difiicult 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 Pan~es. As part of the iast- 
hour compromise, the link between compliance with 
emissions limitations and eligrbility to use the mech- 
anisms was also deferred to the first meeting of the 
Parties to the Protocol. The rationale for this deci- 



tvu that darirl of eligibility to use the mecha- 
~ d b e b i o l l i a g i n i t s ~ t u n d ,  likethe 
kgrlly b i g  could ody be taka  up by 
p p t i * i t o t h e R o t o c o l m a n ~ t  Thecorn- 
promise .Lso effeetinly postpooed a final decision 
~ w b a t c o n s t i ~ ~ h m t o m e * s i n k s r r p o r t i n g  
roquirwcnr~ and whether such a failure could trig- 
$ suspension of ure of the mechanisms. Detarls of 
t h Q  decisions follow. 
Consquenccr of mm-complioner 

AS pmvided in the Bonn Apxmnt,  the Marrskcsh 
Accords' annex on proeeduns and mechanisms mlat- 
ing to compliance cstablisbes final language rcquir- 
mg countria that fail to meet emissions targets to 
restore d e f ~ i t  tons in the n u t  commitment period at 
a rate of I 3  to I (i.e., a country must mrkc up its 
deficit, plus 30Y.). Countries that arc in noncompli- 
ance must also prepare a compliance action plan. 
The hnal compromise eliminated the possibility tbat 
the enforcement branch of tbe Compliance 
Committee (see desaiption below) could coarider 
a d d i t i d  cwsequares of non-compliaocc, such as 
financial penalties. Lady, onmtria that fail to meet 
eligibility requirements for w of the mechanisms 
(soe below) w i U  be suspended from using the mecha- 
nisms. 

Theumexmpocedurrsandmcchanismsrebtingto 
compliamx under tbe Rotocol ("tbe aonex") aeates 
a Compliaoce Committee, consisting of a facilitative 
and an enforcement branch. The annex was adopted, 
but with the understanding tbat it must be approved 
by the COP/MOP througb an amendment to the 
Protocol. 

The facilitative branch will promote compliance by 
prowding advice and facilitatim to Parties rrgarding 
compliance with their emissions limitations, and 
them inventory and rrporting requirements. The 
facilitative braoch will be responsible for rnriewing 
Parties' submissions dcmoasrrating that their use of 
the mechanisms is ~supplaomtal" to domestic 
action, and that they arc complying with article 3.14 
of the Rococol (i.e., that they are striving to mini- 
mize adverse social, environmental and economic 
impacts on developing country Parties). The assip- 

meat of tbac rrspoasibilities to the 6diotivc 
b w c b i m t c s d 0 f t h e e a f ~ b . o c b ~  
Patties' dceisioo not to nuke eiigiibty kr aa of h 
mcxhnhn con t i op t  m mating r tpdeg m i %  
n m t s  0x1 suppkmennrity and utick 3.14. 

Tbc aforccwot  b b  is with E 
. . 

e 
whether a Party is in complilllec with h eminions 
limitation, and with applying the umscquarcs of 
noncompliance described above. Tbe enfommcnt 
b m h  is also responsible for I) detamining comp11 
ance with the Kyoto Protocol's mcibodologial ud - 
reporting rcquiimenu for emissions .ad &. 2) 
deermining compliance with eligibility rcquirrmeali 
to use the mechanisms (which arc diramcd below); 
and3)rmlciognecmaryadj~tstorminiws 
and sinks inventories, and to the acoamtiog dt- 
for assigned unwnts. 

Link be lw~m amplimrr ond cligibiliry lo me the 
jlerible mcchaninu 

U n d a t h e ~ p r o a d u r t s . n d m s c b . n i s m r ~ i -  
anoc which were adopted in MunLrsh. Rrcies that 
do not comply with rbcir missions ~imibtiapr will 
be suspended from nuking b u n f m  lmda Anicle I - 
of the Protocol. Signibntty, the proecdua and 
mechanisms on e0mpli.m wee dopsd bud with 
theMdmtmdingIbttbcCOP/MOP-I d d  
t o a d o p t t b a c p m c w h s m d ~ Q o u g b  
anamcndmmttotbc~l loqgai thaoydcr i -  
sionontbekgdy-bidug~ofrbccaasc- 
quences of lloacomplimc 

O h  eligibility RguiraDQcs f a  rrrt of mecha- 
nisms include: 1) b c i i  a Puty to tbc Robmd. 2) rtk 
a t a b l ~ t  of lo emiaiom regimy; 3) the CSA- 
lishment of an emissions and sinks invcatory systai~. 
4) s u b m i i  of tbe most -I raquircd inventor) 

Link brlwCm sinks RpOrting and eligibiliy to use 
theJluiMc nrrhanicmr 

A proposal by the G-77 and Cbina at Manakcsh ro 
link sinks q m t i n g  to digiiili~y to use the mceh- 
nimrr bxmc an important part of compliance dis- 
cussions duc to its important compliame- imp)& 



,? 4: u 

@;, 1," 7 
tions. In padcular, if Russia failed to meet its sinks Accords allow for "banking" (or carry-over 
reporting requirements, and was therefore ineligible into the next commitment period) of excess 

$I ~ 

to sell AAUs, Japan, wbmc stringent emissions target emissions reductions, with variations in the 
f o r m  it to rcly on t a s  pochased overseas, could be ability to bank different typa of units. There 
in grave danger of mm-compliance, or would be are no restrictions on the ability of Parties to 
forced to purchase AAUs at a much higher price in bank allowances issued by Annex I countries 

Gd 
the absence of Russian tons. Ultimately, Parties (AAUs) that have not been used for compli- 

C"1u 

postponed a f m l  decision on this issue by requesting ance within a commitment period. Banking 
9 ; 

that the Subsidiary Body for Scientific and of CERs (credits generated from the CDM) 
Technological Advice develop criteria for determin- and ERUs (from JI) is restricted to 2.5% of a 

'1- 
ing failure to adequately or accurately report removal Party's assigned amount. The carry-over of $ 

by sinks from activities under Article 3.3 and 3.4 of RMUs between commitment periods is pro- 
the Protocol, and recommend a decision on this topic hibited. 
to the COPIMOP for approval. 

Table I: Guide to Emissions Units 

Flexibility Mechanisms Examining the tfsnsfer and banking potential of the various badeable emissions 
units established by the Kyoto Protocol and the ~Marraksh Accords. 

The lengthy and complex agreement on 
mechanisms resolves several outstanding 
issues in a favorable rr;ly for the efficien- 
cy of carbon markets. These and other 
new outcomes in the Xlarrakesh AccordE 
are described below. 

Generol Issues 

Fungibility: Emissions 
credits earned under emissions 
hading(assigned allowance units, 
or AAUs), the CDM (certified 
emissions reductions, or CERs) 
and JI (emissions reduction units, 
or ERUs) and domestic sinks activities (emis- International Emissions Pading 
sions removal units, RMUs) are interchnnge- 
able ("fungible'.) for compliance purposes. Supplementarity / Commitment 
Transfer ofAAUs, CERs, ERUs and RMUs Period Reserve: As agreed-in Bonn, there is 
within and among Annex B Parties (i.e., no quantitative limit on the extent to which a 
industrialized countries with emissions targets Party can rely on the flexibility mechanisms 
under the Protocol) is unrestricted. for cotnpliance with emissions targets, 
Companies that invest in CDM or JI projects though domestic action is to constitute a sig- 
would thus be able to trade credits from these nificnnt element of Parties' efforts. COP-7 
projects on the emissions market, an impor- agrecd that Parties "shall" report on supple- 
tant provision to enhance liquidity in the mentarity but that this requirement would not 
emissions marketplace. detennine eligibility for participation in the 

mechanisms. To protect against the risk of 
,111 

Banking of Credits: The Marrakesh Parties overselling, the Marrakesh Accords .L 1 
d m  

& b 



paavc the Bonn agrameat tbat requires mtry of the K p l o  coclrmibncal period in 
& Aam B Pafly to a commitment 2008. 
period resm of 90 p a a a t  of its assigned 
u m m t  of allowable reductions of fin times Clan DenIqm~ent hkhminn ( C w  
its most recently reviewed eminions invent* 
ry, whicbevu b low.  Partia falling below CDM Exmtive Boanl: Ibe ahb- 
this will not be abk to sell emissions lishment of be CDM Executive Board with a 
units any longer, but will be able to buy in mandate to establish rules for baselk  
order to mea the m e  level. Once back methodologies. emissions monitoring and 
above be m e  level, Parties would be eli- verification procedures; develop pro+ 
gible lo engage in selling again. approval procedures; and xrrrdit openbhg 

entities will give an important boost to rhc 
Whik tbc outcome oo supplemcntarity is f a  slari potential of tbe CDM. The 
favorable for relatively unfettered access to Executive Board is also tasked with dcsamin- 
tbe Kyoto mecbanisng the commitment peri- ing modalities Md pmadams fa U k  
od m e  may shrink the potential supply of mngy efficiency and r d k  aagy pro- 
credits horn countries tbat are likely to have j&, and with wacditing opcnkiod mti- 
consideable surplus credits to sell, such as ties. by COP% o u t  year. 
Russia 'Ibis potential constraint on supply 
may b a n  s e d  e5ects: it will likely bave nte l~wmkrBouQtvhicbdbccbrirad 
u p d  price impacts, and it will ensure that b y j o h n ~ s h t o f ~ ~ i ~ ~  is- 
mat will be a greater geographic dimibutioo poscdofo~emmbufmmcrbofthefive 
of emissions reduction sou- than might UN regional  group^ two from Annex I awn- 
otherwise be -. By Table 2. Mernbcrr of the CDM Exsmcire Board mbicting the amount of 
missions units wbich 
Annex B countries may sell 
- g b h ~ g s y s t c m ,  
it also may enhance invest- 
ment flows into the CDM 
market. 

The commitment period 
reserve may also compli- 
cate missious mdiig 
bccausc in tenla t id  trans- 
actiws will need to be verified by the UNFC- t r i e s , t w o f r o m N o P A n o u I ~ . l l d  
CC bansaction log to ensure that tbey do not one from a small island dcvclopi caunry 
violate tbc ~ x r v c  restriction. (chesunceaapoairioo.smU.nignedmh 

Compliance Commitlee bnnches). Decisions 
A Party may authorize legal entities to M loo be t h  by - when ponibk. 

p d c i i t e  in emissions trading. Parties will and by a three-f& majority when no!, 
be liable for the fulfillment of the obligations including a "double majority" among both ihc 
ofthe legal entities it has authorized. Amexlamloon-Raexlmembcn 

Emissions trading may begin with tbe Unilateral CDM: Developing coun- 



Marrakesh Accords on 
Climate Change 

Review and Analysis 

F otlr yeus after thc depth of cbe Kyoto Pmkmi, inlcmmimd 
c l i t c  change lwgotiaton meeting in Mardesh. Morocco 
r t o c b e d ~ 1 0 n N o v ~ m b a  1 0 0 n 8 W i d C ~ r c l 0 f  

rule for impkmcnclticw of thc Rotoed. Th dsciriom by the 7th 
Cod-oftbcRrticstotheUNFnmcratComrrotioam 
ChateChsage(loloamrrCOP-7)d.bonteupoacbc~ 
polit ial .grcamntrracbcdinBoan,~LstJuly.  Bylidzing 
tbc da for implemcohtioo of Kyoto, the Mmakcsb A m  opcn mC 
w a y f o r e a m ~ a t o p n m m t i f i ~ n f t b e R o c o e o l d f a ~ t o  
mtcr into fora. 

'IkDcpmhom 
. . i n M u n l v s h ~ r g . i n p w e d ~ d i l 6 c u h  

. ~ ~ ~ m & r b m c b c ~ A g k m e n r i a o D ~  
~ ~ d i v i d e d 8 k m g ~ l i P c s m k e y i c s u c * a r b r r  
thctypcofcompl i . l rcrrgim~mpo*brLbmcmcbe 
Rotad'scmisJioo~taigds.adlnding . Itrsd.'s 
assertivt~tohwnueitsfmstnnumganmftimit~cab 
plicmdthtnlLr i n m c f u n l b o m 4 t h e R m a f a m d ~ ~  
pomiscsmtbatamtmtimsirsoq~.grcaocotmrM 
pvhgeofdccir i  KeydcmeDLIofmCMPnbcsbAaamkfwrbc 
gmdmsc gas (GHG) emissioar lnding nnttCt iochdc. 

OpmtingrulcsforiDtcnntDlnlrmiPiomIndiogmd 
thc 0 t h  two Kyoto "flexibility mscbmismc". tbc Clan 
tkwchpa l&&dSnl (CDM) ~ p i n c  impk - (n). 

AmmplimarrgiwtbrtLysout~amoq~crsfor  
fa i l i ag towaan i s s ions tyrrbutpogpomthe~of  
wbclbatbescoon#queaaswil lbckgrlly~lab7tbe 
Rotoeol mlm mto force. 

. ~ o f . ~ ~ ~ ~ Y R a m v ? i u D i t ~ - f a E l r b o o  
s a p r s h r c d t h m u g h ~ u s t . ~ ~ e b m g c ~ f o n s r y  
actkitis in Anna I (developed) anmaicr 

Full hgibility C i l i t y )  of catdie a 
allowances g-led under all ttoa flexibility mabaismr and 



I 
I ( ~ Y  ELEMENTS OF THE MARIUKWH ACCORDS .r 

Devebping countries are allowed to 
unilatcnOy CDM projects and sell 
the mw&g eredib to developed countries. 

Bankiag ofsltrplus emissions &its 
into fihac armmihnent periods is allowed - 
unlimited in the case of AAUs, but with . . 
rfftnebons on CDM and Jl credits to 2.5% of 
a counky's assigned amount. RMUs may not 
be banked. 

Additiooally, a late and exceptional 
conccarion granted Russia's demand to nearly 
doubk itr &g for credits (to 33 MMT) 
frrm dcmedc facst management actihties 
from tbat prescribed in the Bonn Agreement. 

These prnvkhs, along with robust emissions report- 
ing, monitoring and revkv requirements, are expect- 
ed to ripif- cnbaac development of a global 
e r n i u h  m&ek 7h Madcesh Accords effective- 
ly complete the work under the Bueaos Aires Plan of 
Action to put flkh on the bones of the Kyoto 
Protocol. It thus sets the stage for the Protocol to 
enter into force and a t e  a global trading system 
that will c h 1  invesmeat flows toward economi- 
callycffkient opportunities to reduce and sequester 
GHG emissions. The ratification decisioy of Japan 
and Russia continue to be critical to the entry into 
force of the RotoeoI; in the days immediately fol- 
lowing the conclusion of the Manakesh Accords, 
both countries indicated their satisfaction with the 
Accords and expressed intent to pursue ratification. 
Ratification by 55 countrie-s representing 55% of 
industrialized country emissions will be required for 
the Protocol to enter into force. 

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

Compliance 

During the negotiations, a gnat deal of attention md 
energy was focused on several intcr-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- 
fully-watched issue at Marrakesb 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 procedure3 for non-compliance determinations, 
and tbe structure, functions and rules for the 
Comoliance Committee. 

lust before the high-level negotiations began on 
November 7, Parties achieved an important agree 
ment on much of tk Laaguage setting forth the roles 
of the facilitative and enforcement branches of the 
Compliance Committee, the procedures for determin- 
ing mn-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 4 d  be 
denied, proved mu-& mom difficult to achieve. ;. * 
Ultimately, Parties agreed that the decision on the '. 
legally binding nature of the ponsequ- 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-biding 
non-compliance consequences - a position that fms- 
trated many Parties, given their d e s k  for procedures 
designed to ensure that non-compliance would have 
real consequences for Patties. As part of the last- 
hour compromise, the link between compliance with 
emissions limitations and eligibility to use the rnech- 
anisms was also deferred to the first meeting of the 
Parties to the Protocol. The rationale for this deci- 



--thtdcnislofeligiiitytoprtthemfh- 
~ d b e b i n d i n g i n i l s ~ ~ t i l t e t b e  

Y kgrl lybiDdiDgqucst im.~o4f~~mopby 
p p c i a m t b e R o t o e d i n ~ ~ t  'Ibcuw- 

and arbaba SU& a f b h ~  d d  big- 

gu Nspcnsion of prt of the met*. Details of 
follow. 

~ s p m v ; d c a i n t h e B o n n A ~ t , t b e M ~ c s h  
~ w o r d s '  annex on pocedurrs and mechanisms rclat- 
mg to compliance cstablisba final language w i r -  
ing cmbies  t h t  fail to memissions large& to 
restore deficit tons in the next commitment paiod at 
a n r o f 1 3 d  I (ir,acommymustmakeupits 
deficit, plus 30°?). Countries that am in wocompli- 
ance must a h  preparc a compliance action plan. 

L The.final compromise eliminated the possibility that 
the enforccmcnt braoch of the C o m p b  
Cwuaitta (see dcmiphn below) could comidar 
addi t id  comequaum of nonampliaoa, such as 
f i a t  penalties. Lastly, countries that fail to w e t  
eligibility n q u i m n t s  for use of the mechaaisms 

6 (KC below) will be suspended from using the mceha- 
nisms. 

Compliom c0mnl;11~~ 
a 'Ibe l m ~ x  on proecdurrs and mcchaDisms nkting to 

& compliance unda tbc Pmt0~)I ("tbc UWX") mala  
a Compliance Committee, consisting of a facilitative 

J 4 and an enforcement branch.  be lmKx was adopt4 
but with the understanding that it must be approved 
by the COP/MOP through an amendment to the 
Protocol. 

a Tbe facilitative branch will promote compliance by 
a providing advice and facilitation to Parties rrgarding 

compliance with tbe'u emissions limitations, and 

Y their inventory and reporting re-quiraaenb. Tbc 
d facilitative braah will be rrspomiile for reviewing 

5/ ht ies '  submissions demwstrating that their use of 
the mechanisms is "supplemental" to d d c  

al actioqa0dthattheyarrcomp1yingwithartic1e3.14 
of the h t o w l  (i.e.. that they arc sbiving to mini- 
mize adverse social. environmental and aowmic 

-'' impacts on developing country Parties). The assign- 
Y 

-.,: 

r 3' 
3' 

I 3 

mcnt of thac rupcdi i l i t io  to tbe hcilintk 
b n o c h i n s t o d o f t h c m f i ~ ~  
P u t i a ' d c c i d a n ~ m d e d i g i b i i f o r o e o r t b c  
~ c m ~ r n ~ ~ r e q u i r r -  
mcllls on nrpplannhrity and mick 3.14. 

~ ~ h n n c l ~ h c h . r g e d w i d ~ & '  ''I 
arhabaaRrtyni fanpl iwewdbiba&sims 
limitation, lad with applying tbe -01 
~ 1 ~ d e s a i k d a b o v c .  'IBeatfaccmcot 

. . branch is also responsible for I )  dr- f cpmpli- 
ancc with the Kyoto Ro10~0l's mecboQiogial md 
rcpdng requinmnts for emasiom ad rinh; 2) 
determining annpliwe with eligibility m-i 
touseihenK.choismc(whiebamdisua+dWow); 
and3)making~aaauyadjrrsemartstoemiDims 
and sinks hmtorier, and to tbc drt.bos 
for assigned amounw 

Uader tbeproadunsd foram+ 
amuwhichwerrdoptodhMuntesbRnicrthU 
do not comply with tbeir emisdom limhtiom will 
besuspcndcdfmlnmrhingb.mfmMdaAr&k 17 
of che htocoL Significantly, the pnxdwes ad 
mechaniam m compliance wee .dopcsb k* with 

a n A i t o t & ~ o t o c o ~ l b a g d q &  
sion on thc legally-biding naftm of tbe c m r ~  
quenccs of non-compliance. 

Ocba eligibility qukmmts f a  use of tbe & 
nisms include 1) bciog a Party to the Rococd, 2) the 
atablisbmcot of an emissions regisby, 3) the esaab 
lishment of an cmissioas and sink in- system: 
4) suhmi im of tbc mast reant raguLed inventory. 

W kuem sinks rrpwrbrg and eligibiliry to use 
rhrjkzible mechanism 

A pmpod by the G-77 and Chim at MmnLab to 
link sinks rcponing to eligibility to use the mecfu- 
nisms became an bnporurnt pert of compliance dis- 
cussions due to its imponaat compliana implka- 



tim. In @mlar, if Russia failed to meet its sinlcs Aecords allow for "banking" (or cany-over 
reporting requirements, and was therefore ineligible into the next commitment period) of excess 
to sell AAUs, Japan, whose stringent emissions target emissions reductions, with variations in the 
foras it to rely on tom purchased o v e m ,  could be ability to bank different types of units. There 
in grave danger of nowcompliance, or would be are no restrictions on the ability of Parties to 
forad to purchase AAUs at a much higher price in bank allowances issued by Annex I uxultries 
the absence of Russian tom Uhimetely, Paties (AAUs) that have not been used for compli- 
postponed a final daision on this issue by requesting awe within a commitment period. Banlung 
that the Subsidiary Body for Scientific and of CERs (credits generated from the CDM) 
Technological Advice dhelop criteria for determin- and ERUs (from JI) is restricted to 2.5% of a 
ing failure to adequately or accurately report removal Party's assigned amount. The carry-over of 
by sinks from activities underArticle 3.3 and 3.4 of RMUs between commitment periods is p 
the Protocol, and recommend a decision on this topic hibited. 
to the COP/MOP for approval. 

Tabk I: Culde to Emissions Ualb 

Flexibility Mechanisms Examining the transfer and banking potential of fhe variour fdabk missions 
uniu established by Ihc Kyoto Protocol and the M a d a h  Accord+ 

The lengthy and complex agreement on 
mechanisms resolves several outstanding 
issues in a fsvmble way for the efficia- 
eyofcarbonmarkets. T b e s e a n d o k  
ww outcomes m tbe Manakesh Aced 
are described below. 

General Issues 

Fangibiity: Emissions 
credits tamed under emissions 
trading (assigned allowance units, 
or AAUs), the CDM (certified 
emissions reductions, or CERs) 
and JI (emissions reduction units, 
or ERUs) and dometic sinks activities (emis- 
sions removal units, RMUs) are interchange- 
able rfungible") for compliance purposes. 
T&fer 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 Jf projects 
would thus be able to tnde 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 e! =- 
~upplementariiy I Commitment 

Period Resene: As agreed in Bonn, there is 
no quantitative limit on theextent 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 requirement would not 
determine eligibility for palticipation in the 
mechanisms. To protect against the risk of 
Parties overselling, the Marrakesh Accords 
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favonble for relatively unfertaed .cces~ to ExccutiveBorrdislloDtalrdwithdaami~- 
tbe Kyoto m- tbe commibnmt psi- k g  modalities ad pmcdmx fa s a d k a k  
od rscm may shrink tbe potential supply of a ~ l ~ y ~ ~ ~ * Q c r M F -  . d t s  fkm couotries that arc likely to have jecgsadwitbrerrditingopcntioo.lenti- 
considerable surphn credits to sell, such as ties by COP-8 m t  yar. 
Russia Jbk potential comtraint on supply 
may have svual effects: it will likely have ThclO-manbuBoud..whichdbcchtirrd 
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Amex B countries may sell 
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it also may mbaace invest- 
meat flows into the CDM 
maLet 
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tries will be allowed to unilaterally undcatake 
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 
eombition with the fuogibility outcome, is 
an important measure to create fluidity and 
efticicncy in the global carbon market. 

CDM Adaptation Fund Fee: A f a  
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 pmjects in least developed 
counhies will be exempt from this fee. A sep- 
arate fee to cover administrative expenses of 
the CDM will be determined later by the 
COP/MOF! 

CDM projects that started during or 
a t k  year 2000can generate CERs retroac- 
tively h m  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 ltnpleme+tation (JI) 
b 
A Jl 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 international missions 
tnding (see below), but is still eligible for JI. 
The Committee will be composed of rhree 
members from Parties in Annex I with 
economies in transition, three members of 
Annex 1 not refened to above, three members 
from non-Amex 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- 

hies, JI projects have less sbingent crikria 
for emissions baseties, monitoring and veri- 

'n 
fication. However, in the case of an Annex I ?-I- 
country which fails to meet monitoring and 
reporting requirements or its emissions tar- 

"I 
gets, a second hack will be established for 91 
joint implementation projects in that counby 
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 

5" 
under the country's achievement of its target. 

Joint implementation pmjects can 
begin generating credits with the start of the 

"I- 
Kyoto commibnent period in 2008, though Jl 
projects can have started anytime after the 
year 2000. 

3 
Even following the key political decisions reached in 

?$- 
the Bonn Agreement last July, Parties bad been faced qm 
with an examcly complex set of legal texts on the . . 

Kyoto mechanisms, representing the enonn~ls diver- 
sity of views and interests among the Parties on the 
underlying concepts of emissions trading. These 

*J t ;  J- 

decisions at COP-7 cut through that proliferation of 
kg. proposals and legal texts to provide a sound frame- 

work for the establishment of the Kyoto mecha- 
nisms. The Accords give additional impetus and 3; confidence to Ulc wgoi* development of emissions 
markets in various countries, and it provides the %s - thrust necessary to get the CDM off to the "ffast 
start" that was originally envisioned to begin in year 
2000. While the CDM Executive Board still has 
considerable work to do in developing methodolo- 

=.I* fl,# 
gies for baselines and verification of CDM projects, 
the Mmakesh Accords give considerable certainty 
for investors to start CDM projects. 

=-J 
4. 
t 1, 

Sinks 
&. I 

The Bonn Agreement defied eligible activities that 
sequester carbon from the atmosphere through soils 

a;m and vegetation ("carbon sinks"). Eligible sinks 
activities in Annex 1 countries include forest man- 

eL 
agement, cropland management, grazing land man- cg 
agement and revegetation. Afforestation and refor- 4 &. 
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&ation m dlowabk sintr activities Mdcr the 
CDM.bt.nlimitalloIXofbrrcyaremiaiorrr 
d r i p l i  by five. in ddi- UIG MamLcsb 
A d  iDcMe (hc following new povidom 
rcgudingrialu: 

Tbeanvlyaatedcmish 
Rernovll Units (RMUs) to rrprrsent cabon 
scqncstrnd tbrougb domestic sinks activities 
an be used towards a country's cmissioas 
&tion commibnalt within ihe caapliancc 
pcriodtbrttbeberrductiwsrrcge~ltcd. 
R M U s  cannot be banked for futurc compli- 
anec, tbucforc rrmictiog cheir life w che 
emissions IIIarkd From OK mulra's per- 
spective. this is likely to cnbsncc the use of 
R M U s  for compliance in the first period, 
malting AAUs the prcfand tool for banking. 

RllrduSiiklErcepbio.: 
lmmabte$ following the Bonn Agrmmnt 
in July. Russian negotiators bad signaled tbcu 
di.@sfsaioa with (hc 17.6 miUion mehie 
ton CO2e ceiling for credits for forrst man- 
agement activities eontaincd m Appardu 2 
t o t h e ~ A ~ ( ( h c A ~ e c ~ ~ -  
t ab  a spccilied ailing for cscb Annex I 
Party's actkicks under Mick 3.4 for the fira 
commitment ariod). AAa intense barnoin- 

As.grosdhBrmn.inddit iol l toibcrorrO~ 
mcntrctiviriesfovcrcd inArtidc3.4ofibeRocdEd 
Anm B unmbicr will hrc tmlimjtcd us of d o  
fmmsinl;sKtivitialmdaArtick33of(hcKplo 
Protocol lo mcec their anrrwm targcts. 

Ocher Decisions 

A s s i s ~ c c  to Developing C O U O ~  As rgsod * 
COP 63  in Bonn, IIUU new fads  wcrr fomnUy 
e s t a b l i  in tbe Munlrab Aaconir to pnwick 
lssiaure to developiq cnuncria Tbc *tporioll 
fund,tobefiruaocdbyashrrof&CDMp. 
c a c d r , w i l l p o v i d c . n i s m a t o ~ ~  
tricsmastvulncnMctoibc..tverrceakhof~r 
change. In dditioq a spaial c l i m t c  cbmge frmd 
radasepntefuadforlentd--vdopsdcum&srill 
p r o v i d c r s s L E m c + f a c q r i y ~ ~  
t n n s f a m d o d u r ~  k r r c r n ~ - y  
obligaticms for c o u n ~  m carmhat b cbac hadr 
boweva, so rbey arc reliant cm &ary ambdu- 
t i 0 m A n ~ f n m p o r t t o a i m J l t t t b t  
llansfer of ol+t81ly-sOund lc&&&s wa 
a p c d t o . u t d a c w a r l t . t i ~ ~ o f ~ m  
tac6odogytnasfavmekdedinMvntabb~ 
vidcgUidanul0th~mmoraL 

ing in M&& &a granted an ex-& ~amthrtu and -.  COP-^ noted 
ti& last-hour conasion to Russia's Kazakhstan's commitment to take cm a q u a d i a l  
demaod, and apandal the Rursin. ceiling to 
33 million toas. This in- in RIDsipo 
sinlu capability, arkling to an dnady high 
rrsavc of cmissiorn fmm slovrcd d c  
aclivity in the 199% could bolsta Russia's 
ability to meet a large portion of che global 
GHG cmisiwr rcduaia, supply. Ho-, 
Russia stilt faces challenges in completing 
raapable invmtorics ofsinks and rmissirrductiws 
that am prtrcquisites to d i n g .  

The eligibility of dnlu rairltkr 
mnder the CDM is limited to affonstatiw 
a d  nf- activitia, up to a ailing of 
one percent of base year emiaiom multiplied 

emisions EPgd under AIUICX B of ibe ~ p c o  
R a o c o l . u d l g m d t o d ~ T ~ t o ~ i n  
~Io f tbeCoo~~ l l t i oabutbcRmovadf luntbc  
finrrri.1 obtiptim n, mcaaiad IM 
Turkey will bcmapositimtohLcooaguari6af 
aniPioastargetbyatlasltbcscoDdarmmihDm 
paioa 

LmkbgFo'omrd: 'IbeCoafacae.gnsdtoa~- 
r i d u  a pocas a1 COP-8 ro evaluate oanmimrcnts 
by developing comma rmQ the Convcotk m 
~ t a l m o v e t h c c a r l d o p r n ~ m y  t o 4  
d i d  of cmiisions mgca for dcvrloping corn- 
her COP-7 .lso agraad upon a M d a b  
Mininaial Dcclaratiw to next Septaaba's Wald 



Summit on Sustainable Development in 
Johannesbu& Sourn Africa. Following the confer- 
ence, a number of anmtries, 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 expressed 
interest in hosting that conference. 

For the business community, perhaps the delegates' 
most significant accomplishment is the work com- 
pleted on the technical procedures governing the 
cornerstone flexibility mechanisms of CDM, JI and 
International Emissions Trading. Building on the 
successes of BOM, 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 scopt of a compliauce 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 eficient emissions market. 

These step, together with recent national and 
pegional guidance w 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 
govern corporate response, it does provide the guid- 
ance that national governments need to seek ratifi- 
cation of the Kyoto Protocol and draA 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 ywwunfccc.int. 
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U.S. Global Climate Change Policy 
A New Approach 
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I ~ n l ~ T r r d M a n d I 1 k e r Y U i k n a l A c t i o n I N ~ I h ? O l 2 , a M N a n ~ n M  
toward me& our ood. awl sound sdence iusfifies further M i  adion, the United States vdl respond with additiond . -. .. 

me- thaimay k b &  a broad, marlcet-dased program & wdl B additional incentives and voluntary measures 
designed to acQlerate techmbgy development and deployment 

m m r s  
indudes $4.5 bib for dimate change programs in 2003. a $700 milion increase over W02 - notable given America's 1 focus on security issues in Me Presiienl's I& budgel prow. Key elements of this effort in&& 

J The Clbnate C h a m  Research Initiative. The U.S. wiU spend $1.7 b i l l i  in FY03 for basic research MI djmte 
change, $40 mi#ion of which is dedimted to leverage other funding to address major gaps in understanding the 

I carbon cyc!e and the role of black soot. 
I 

J The Naliond C l i i  Chanse Techndoav Initiative. The U.S. will spend $1.3 b i l h  on &hate change 
technologies, of which $40 million will be spent on development and deployment of advanced energy and 
sequestrahn techndogks critical to long-term emission reduction. 

, Implement a Comwehensive Ranqe of New and Exvanded Policies, including: 
I 

alienas: The President challenged American business and indusby lo d e w  new agreements with 
lion to reduce greenhouse gas emissions, building upon successful aluminum and semiconduetw 

I agreements. 

1 4 Enhaneed AcbLifies in the Transwrt. Manufactuha ,and Aariarltural Sectors: The plan indudes $4.6 billion in tax 
incentives over live years to spur investments in renewable energy, hybrid and fuel cel v e h i i ,  a-generation and 
landfill gas. The Resident also supports including expanded sequestration elements in the Farm Bil. 

New and Uwnded International Policies Derianed to Complement Our Domestic Pwm 

J Tnpb Fundiw for 'DebCfu.Nalure' Tro~icd Forest Consewlion P~~ to $40 million. Undar the Tmpical F m t  
Ccme~afion Ad, dewdoping counbies agree lo protect thew bupical forests from b9pire, prokdiw biodivasity. -- - 
avoiding emissions, and pre&~ing the substantial carbon sequestratbn services they ~ n h e r  the Bush 
AdminisIraSon 'debt-hature' swaps have been negotiated with Belize. El Salvador, and Thailand. 

J Fullv Fund the Global Envhmenl Facilitv (GEF). The President's plan calls for $178 millh in FY03 for Ute GEF, 
the chief multilateral dimate change assistance funding mechanism - an increase of more than $77 million. 

J Bilateral Assistance. The President's climate plan cak for $155 million for the United States Agency for lntemational 
Devebpmenl, w h i i  will continue lo be a mapr source of dimate technology assistance to developing cwnlries. 

I 11. 
J lnveslkq $25 Million in Climate Observabn Systems in Devekoina Countries. In response b h National Academy I of Suences' rmmendalion lor belief observation syslems. the President has allocated $25 mllion and challenged , I J  

other developed nations to match the U.S. commilmenl. 
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Bush Climate Policy On the other hand, i f  GDP pbn more than 3% per year, achieve- $ 
ment of the GHG intensity t a W t  d d  Imply fewer emission & 
reductions. 

( r m r h d  fmm page 1) - 
summaryand A,.sessment of the mdentvs hate A GHG intensity tarqet can l e d  to ~lgnlllesnt emlsskm redwalo~ 

i f  i t  is suficient~y a&ve 6.e.. If it requlres rrhKtiaa III GHG a Chatqe Pian intensitv that out~ace economic mwth). Howew. the shnints- - - 

mation'; saal of rcducins GHG intensity by 18% by 2 0 ~ 2  woukl lead 6 
GHG InfW Terget to only modest reductions - an estimated 4.5% reduction from 

business-as-usual. GHG emissionr would contlnue to gow  at 6-  
In w hemin~suation's announcemen6 the voluntary GHG intensi- about 1% per year between zoo2 and zotz compared with about 
ty tact is described as a 'national peal' which 'sets America on a 1.4% under business-as-usual Some observers wges t  that achiev- 

0 
path to slow growh o f  GHG emissions, and as the science jus- ing the goal will require little elfon since U.S. GHG intensity has Q ~ - I I 
rifies. to  stop and then revme that gowth." The announcement been declining during the past two decades due to improvements 
directly responds to criticism from policymakers who were disap- in energ efficiency and the shih towards less energ-intensive & 
pointed by Resident Bush's decision to withdraw from the industries. 
Pr~ocol :  it states that the Resident recognizes America's reskn-  
sibility to reduce emisstom and anens that reversing emissions The administration justifies the modest reductions called f u  order 

~ ; l r  
3s gowth will eventually stabilize atmospheric concentrations 01 the plan by asserting that forecasts d the average reductions . 

GHGs at safe levels. However, the plan emphasizes the need l o  required by nations implementing the Kyoto Protocol range from ;9; 3 
p m t m  the economy lmm the w a t i v e  effects of overlrreslrictive zero to jX. hhese figures do not refer to Annex B mwrtrks' tar- 
emissions tam belore techndqks have been developed rhat ~ t l  under the Protocol, but ralher the actual emhston reductions & - : 
can break the link beWun emromic sroWh and emissions t k y  will achieve hdepenrknr of emisdom hadinp and sequestra- 
govnh l ion activities. The averse cmlsslon redualon effort in o k  ail 

Annex B countries would have been higher if the U.S. were partk- 
Accordinp to the dmimistratlonf estimates, achieving the GHG iparing in the Protoml. since U.S. demand would have p a t l y  k ,; 
intensity target m l d  reduceanlrrionr in  2011 by too million mtce, reduced the supply of low-cost allowances available to othercwn- 3 
or 65%. da t i ve  to business-as-uswl emissions in rhat year. The tries in  international GHG markets.) The plan also notes that 
plan is ~ s r i m t e d  to achieve more Ihan 500 million mrce in reduc- because GHG intensity goals do not impede economic growth. they .* 
tiom over the period zooz-mu In comparison. the Clinton provide apractical basis f a  diwurringgosls with developing mun- 
Mminiwraticds cu&mmt under the Kyoto Protaol wouid tries. This merrage. and aiticiwn d the Kyoto Protocol in a recent 
have mdded emissk&,by abut po million mtce over a shorter Council of Economic A M  report. s-t tha~ the 
period. Z&IL President may push In the future for a GHC intensity approach at &S 

the International level. perhaps as an a l t m t i v e  to the system 01 & a ~ithouqh the administrauon dM not provide a complete explana- emission reduction targets embraced in the R o t a d .  
rion d its calculatiom. estimates of future emissions under the & $iz 
plan can be made based on information provided in the announce- N a W  -om R* m u y e s  h, and 
ment and other data. We estimate that the administration's plan j - & ~ ~ d ~ m ~ ~  
would result in U.S. GHG emissions in 2012 that are approximately 

&= 
13% above 2000 levels. 31% above IW levels, and 41% above the U.S.' me plan sets a ,-month deadline for a proposal from the Semrary e 
 yot to ~ r o r o c o ~  target 01 7% below tggo levels. ~ h e s e  figures are 01 Enew with input rrom EPA and the Departments 01 commerce ' 
comparable to other estimates quoted in recent news reports. and~gri~u~ture. 10 improve the ,992 h l g y  m~iq  ~ c t ' r  tw pro- 

gam. Under 1609, companies currently w l e r  thelr GHG emis- * 
k a u s e  the GHG intensity t a r s t  ties total emissions 10 perfor- ,imS and emissions on a voluntary bas .  Rpvisions to T 
mance of the economy. it does not guarantee that any specific the program would be intended to give p a l e r  credibility to re is-  @!!- 
emissions reductions 9 1  will be met. Natsource's estimates adopt lered reductions by improving and srandardi2ing measurement 
the administration's assumption that U.S. GDP will increase 1% Per for emission reductions and carbon sequestratlon, and 
year until zotr I1 GDP g o m  less than 3% per Year. achievement of by taking account of emerging domestic and international 
the GHG intensily t a w r  would imply a greater amount demission approaches to measurement. Reporting of emissions and emis- &!mi 
reductions (relative to business-as-usual) than estimated above. sions reductions would remain under presaent's d? 





toward climate research. technology transfer. to developins coun- 
nies and debt-for-namre swaps. 

The Bush Climate Plan Differs from Current 
Proposals in C m g e s .  

Now that the President has a n n o u d  his climate plan, a key 
qumion is how the plan will impact the evolvinj climate policy 
debate in  Congress, and particularly the Senate. where a 4-poilu- 
tant bill that includes mandatory COz controls for electric utilities 
IS expected to bedebated by the Environment Committee this year. 

On Febwry 5 Senator Jeffords (I-Yn, the Chairman of the Senate 
Environment Committee. decided to postpone a committee 
markup of his  pollutant bill (the Clean Power Act. 5. 556) until 
late Mar& It does not appear that the President's plan could prc- 
vide the basis for building a consensus approach in the 
Environment Committee. After the President's announcement. 
Senator Jellords criticized the plan for failing to produce real C02 
reductions. There is an immense gap between the President's cli- 
mate pbn  (which Is voluntary and allows U.S. GHG emissions to 
increase to 31% over tggo levels by Z O I ~  and the jeffords bill as 
innoduccd(wMch is mandatory sndqu l res  e lmr lc  generators to 
reduce RnMiom to tggo I d s  by 2007). In addition, there is also 
a s ip i fmnt  g p  between Senator Jefforrk' pmposed caps on the 
other 3 pollutants - SOz NOx and mercury - and the President's 
prop& caps (we separate article in  this special supplement on 
the President's Clear SWes Initiative). 

The Resident's clbnate proposal may receive greater attention 
and vnrrihy in k& d a number of climate-related proposals that 
have been%troduced in the Senate. Senator Jeffords is expected 
to push for passage of a version of his 4-pollutant bill by th2 
Environment Committee. and reponedly has sufficient w t R t 6  
ensure passage. The Senate i s h i n n i n q  debate on the Democrats' 
comprehekive energy bill. which includes a mandatory GHG emis- 
sions repmiq provision. as well as a provision callins for 
nncreased CAFE standards and a system for tradinp credits received 
lor surpassing CAFE standards In  addition. Senator Lieberman (D- 
CT). last year's Democratic candidate for Vice President. 
announced that he is developkg a capand-trade proposal with 
Senator John McCain (R-AZ). the runner-up to President Bush in 
last year's Republican primary. These proposals could raise the 
profile of climate issues in the Senate, particularly i f  other coun- 
tries'effons to ratify the Kyoto Protocol result in increased public 
support in  the U.S. for more aggresswe acrlon on cllmate change. 

On the other hand, the modest reductions called for in the 
Presidmt's plan m l d  find support among Senators favoring a -go- 
siow'approach. particularly i f  there is little public pressure to take 

more a p s s i v e  action That said. no major environmental ~ q s -  

nization l a m  the Bush plan-and without w h  an mdorsement it 
could be politically risky for Senators to support the plan Given 
the distractions of an election year, combined with concerns about 
a slugg~sh e c m y  and few legislative days remaining on the cal- 
endar, it is unlikely that the Conqess will complete work on major 
climate change legslation this year. 

lntemational Reaction to the Bush Climate Plan Was 
Lukewarm 

Y- 
Since President Bush officially announced in June zoo1 that the U.S. 
would nor pursue ratification of the Kyoto Protocol. there has been 
m ~ h  speculation rqarding the possible shape of the administra- 
tion's climate plan. There has also been concern amonq support- & ;  
ers of the Kyoto Protocol that a Bush climate plan cwld undenn~ne 
suppon lor the Protocol. Japanese and Russian suppon for ranb- 

c-; * 
cation Is particularly important. since the Protocd cannot enter 
into force without their ratificat~on. 

In order to enter into force, the Protocol must be ratified by at 
least 55 countries accounting for at kar t  55 percem of ,990 Anntx 
I COz emissions. With the US wandinp on ihe sidelines. r a t l k t i o n  
by the EU, Japan, and Russia would be required sr a minimum to 
achieve entry into force. 'Ihe EU is awessively pursuing ratifica- 
tion of the Protocol by June zoo.'. in time for the World Summit on 
Sustainabk Development in  Johannesbuq. However, Japan's sup- 
port has been somewhat less certain. despite public pronounce- 
ments because of the country's economic woes and irs strong 
preference to have the U,S. participate in  international GHG emis- 
sion reduction e f r d . .  Russia's intentions have also been the sub- 
ject or %ante speculinlbn, although many observers expect Russia t_ ~= 

to ratify In light of the significant revenue it can w a r e  by sell- =- 
ins emission reductions and surplus allowances. e-- . I m  

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 allowed under the U.S. plan. rejection o f t k  plan as 
an alternative to the Kyoto Protocol. and expressions of hope that 
the U.S. will eventually rejoin the Kyoto framework. Japan reaf- 
firmed its plan to ratify the Protocol during the current session of 
the Diet. whichends in June, while the EU. Germany and the United 
Kingdom reconfirmed their intention to ratify by June zooz. Italy 
also recently passed a draft law to ratify the Protocol: the draft law 
must be approved by Parliament to enter into effect. 

Japanese Prime Minister Junichiro Koizumi described the plan as a t, li 
'very positive proposal-, bur added that Japan expected further 
efforts. Japanese Environment Minister Hiroshl Oki was less poSi- & 1 





the platis whnty mare me Burh plan calk for rules that 
ww ld  pmndc 'mns&dk mdlls- m companies that can show 
're4 rrdunimr' Inclsia, d &is p h i o n  rhat the 
Bush ahlnknakm r*m nu&c rmhmim as an Imponant 
tool lor crrahg hanckt to reduce GHG emlrr)on* I f  the 
a- is able m canpanies wlth certainty that 
t h e i r e m k s & n ~ d l O m r U I b e ~ u n d e r h m v e  
GHGentrsianmktbm- m ~ y k m r  wwldhave s ip  
n ~ f i i  less rrkrracr m inp*ment early redunions A credl- 

'I - 
ble reglrn'y and a w e l l d u l p d  a P d l t - f ~ M U o n  measure 
allowing for trading would motlvate nrms t o  pbn far thE future 

C 
-? 

an4 potenually, to implement c o s t - d f ~ e  internal mluam b- 
and cmHt purchases in advance of mandatoy rrqulrrmna. I I 

& 
N a a w m  will mn l l nw  monltonng reactlonr to the Raidmt 's  dr T 

mate plm, new developments in the rdmlnlraatrar'r implements (% 
tlon d the plsn. and other key developments in  cmergng domes- 
tic and international cllmate policies 

4-, 
Bush Administration's Multi-pollutant Plan Announced 

(cmrimed fmm pap J 

wthm at kar t  thE decade (addins ~ 0 2  to the r-er of regu- Admlnirtntion dso stated that there would he l f l e fen t  reduction 
lared em~ss~onr). caps and separate East and Wen trading re$- for NOr The In)- 

tlatlve also includes lncentlves for power plants that imtall m b -  

7l=-L8ldPpqpc bers early ~n the program Details for this enrb action incwtlve 
proyam also have not been released 

The l@ative d v i t y  m reductions of power plant emissions has 
centered on the knue EnvimMlent and Public Works (EPW) 
Conminee chaired by Senator Jeffords (I. YD. In March 2001. 
Senam Jenordr hoodKFd l ~ s l a t h m  (5. 556) to address emi r  
s m  fmm pra plsO S mu16 require s l ~ i l i c m t  reduc- 
t lom h NO* SUz, -ad COz by J a w  I, w. Senator 
Smith (R MR. rhc m h g  minuity memkr of the mmmittec. also 
supponr, m u l t ~ e m ~  legislation, as does a majorfty of ihe 
committee. 

The EPW Conunitze has h d d  several multi-emlrslom hearins 
Mark-up d L556 mld occur in  Apil. 

Details of CLEAR SKIES Initiative 

Chart I l a p  w t  the details of the ~dminisiration's initiative com- 
pared to S. 556. 

The CLEAR SKIES inlthtlve has less strinwnt reduction levels and 
larer deadlines than Environmental protection Agency proposals 
that were previously the subject of debate within the 
Administration. 

The CLEAR SKIES intnatlve ~ncludes a tpton mercury cap (tw* 
thirds reduct~on from curreill emissicm levels) to be achieved by 
2018, apparently with madim However. EPA h s  started to devel- 
op what could be a more s t r i m t  requtffnent through ~ l e m a k -  
Ing This nqulatory requirement b unlikely todlow for nadlng and 
would be Implemented by December under existing Cken A r  
AR authority The CLEAR SKIES ~nltiative would replace the mer- 
cury reylatory requirement 

In &lion to the rarpts andcompliann deadlines. thereare m n y  
lmpottant details not addressed by rke Adminimatiat's announce- 
menr; 

;. I. Does the Adm!nkmtion's replaci? other para 
of the &an Alr Act ro provide rrgulatory certainty? 

2 How will the lodtback provision (that all- the EPA 
Administrator to revise the reduction levels in  the second phase of 
the prosram) work? 

3. How will East/West reductton t a g s  be allocated? 
' 4. Will the mercury reduction target take into account the 

difiicultles associated with reducing mercury in Westrm coals? 
5 Will reductions from c ~ e r a l l o n  (mmblned heat and 

ppwer) and industrial boilers also be required? 

Several asperrs of the Bush initiative deserve particular attention 
The Administration plans to make an anmwncemnt r w d i n p ,  the The second phase deadllne for reductions of all three pollutants is 
new swrce review (NSR) program veq  shortly. Whlle there were m18.12 yean later than the 5.556 deadline. In addition, the West 
no specifics announced as part of the CLEAR SKIES inltlative. there well have less stringent reductions for 502 and NOx than the East. 
are lndkathms that sisnificant NSR reforms are planned. The exact EasVWesr levels are not specifled. Regarding SOL the 

Administration e n d 4  the 5 1 0 . ~  ton air quality goal enshrined 
In an a y e e m t  of Western Regional Air Pannership  WRAP^ T m  
collaboration between federal, tribal and stale sovernments 
locused on regional hare in the Grand Canyon r e ~ i o w a n d  stated A -"'One the iniUsUve cap The 

allocations w,ll .track. that agreement, The Admhlstratlon estimates that a cap and trade pmgarn could result 

& 
a m  
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DISCLAIMER 

This toolkit i s  not intended to substiture for engaging a qualifiedprofeFsiona1 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 eniissions reductions, as perceived by the markeplace, and therefore the market value 
of the reductions, may be severely downgraded in the absence of the inwlvement of a 
carbon baseline professional who has a proven track record ofproviding these 
specialized services. 

Baseline Twlkit I 



Imtcndrd appliatlolls of toolkit 

~ h i a t o o l G t d a ~ n i t h e - t i ~ e l a n a * r a n d s t e p ~ o r b r s d i a c ~ ~  
to be applied to climate chmg mitigation projects (CCMPs) in ladiP in the c~ergy 
geacd011 and caagy efficiency sectas. This tookit is intended only as a rand crup by 
which the CCMP dmtopa can gain a strong cwccpturl undastanding of the baseline 
cheraacrization that must be established for thc project 

The procedures in this toolkit apply to two bmad pmjecl types: 
1. Altanativc mugy production, in which a ksr carbon-intensive source 

( d l c s ,  natwaI gas, etc.) is wd to gemrate electric or thanul cnagy 
2. Energy effieimcy. in which clecbic or tbamal cnagy consumpbon is rrducad 

Both project types can displace carboa emisions from ihr& diffaeat owfoa: 
1. G r i d - m e d  electricity 
2. Electricity generated 05 tbe grid 
3. Thnmal (steam. hot wata) m a g y g d o n  

Olhcrproj&ttypcs,suchasmahanccaphrnfiomvPriouJpmaWe~asdrr 
waste-tou~agy projects arc d c s c r i i  in a g d  way bae. Specific bcammt of such 
project types is rot provided, but the basic princiila provided be= eslabfisb tbe 
groundwork fw performing bareline analysis of such projau. Furtba, it is a~tkiptcd 
tbat case materials based on pmjccb unda development in India may be prepad as pa 
of the testing of this toolkit 

This Baselioe Toolkit is closely Linked with the M&V Toolkit md it p v i d a  masry 
input to the Sustainable Development, Carbon F i ,  and Markding and Funding 
TooIkits. Tbe B P s t i i  Toolkit develops the procadurrr for daamioiDg the basehe 
carbon anision mtc d quantifyins tbe anission rcductiom nmhiug from tbe CCMP. 
The M&V Toos t  identifies the paramam thrt must be monitond to update tbc bsdia 
calculations and dctamiae the actual CCMP pafonnaace, which will dlow tbe 
quantificatiw of actual emission reductiws. Tbc M&V Toolkit presents tk pacduns 
for this quaatifiestiw which pn tbose included in the Baseline Toolkit in deveioo'i - - 
theboseihK,thaeh~sklhat tbebuelincdoesmtscaontelyprtdict tl~extualoniaio~ 
reductions that w i U  occur. M&V x k b s e s  this risk, rssuring that tk b u p  of arbw 
dtsgctJWhPttbeypay for. 

Tbe Baselk Toolkit provides n a s a r y  inpu~ to thc ocbcr k toolkits by -ti- 
the emission redwlions nsultiog hpm a CCMP. This provides a ydstick witb which to 
aness the project's enviromnental sustainability. as discusxd in the Susuinable 
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Development Toolkit. It also determines the quantity of carbon credits that urn be traded, 
which is a necessary prerequisite to the Carbon Finance Tookit and the Mtnlrcting and 

C 
P 

Funding Toolkit. C 
(I 



CCMPs &lancntcd in India will produce ra idom in p m h m c  gas ankions 
awmaredtowbntwwldothavircarur. TbcIbcbgeliottstbe-Ib.l 
wooidoaurintbcabsc~~~ofihe~~~~. T b c d i a c r r n c e ~ t h e ~ ~ ~ ~ c r r c m d  
tbe baseline define3 tbe d u e  of the carbm Iedudion. 1 n m t y  wccptad suad.rds 
demand 1h.t sclatcd CCMPs have a acdiblc, quanlifiabk d vaitiable brs+lioc of 
emissions. h m  which ndudions can be mesand ad vaificd. The deftnition of tbe 
baselm is bhamUy counts-factual (it will bc q l d  by the proposed C W )  ad 
thaeforc somewhat uoccrtpin. Nevatbclesq tbe cstabhha~I of the bnselim is tbe key 
step in dctambing the extent lo which a CCMP satisfies the requirancot ofaddi t id i ty  
under the Clean Development Mahanism (CDM) or other carbon-&on hding 
regime pmvidcd unda the Kyoto Protocol to the UN FCCC. 

In the absence of a standard baseline set by regdalory authorities, for armpk a 
technology staadard, baselines must detamined on 8 project-specific basis thai is 
reasonable and vaifiablc Tbe first step for identirying a projod-spsific brrelioc is lo 
~ t h c " s y s t c m ~ e s s w i w i t h h r w b i c h m C G H G ~ u c a k u l r t c d  Tbc 
systans boundq, for a m p l e ,  might be rll electricity w e d  in a q i m d  grid 
@an into which a renewable amgy pmjcct feeds, 9s q p o d  to tbe attire lrstiolnl 
grid. individual CCMPs inherently displace ihe emissions of diffcml sourrq 
depcading oa tbe type of pmjat and its location in ihe country. As a rauh. th systan 
bonndary must be cPnfully chosen to casun that the baseline mmately chtrwtaizn the 
emision reductions born the CCMP. 

F o r c m r g y s c c t o r p r o j e c t s c w s i d a u i ~ ~ ~ I o d u d i o m f o r C C M P s ~ c  
calculated on the basis of the urban conten! of tbe fossil M leplPad Th- ihe 
principal elements that da& thc amount of rcductions imhde: 

1. ThebasdiDeurboncminionrale 
2. Tbe project's eoagy production Rtc (for gwratioo pmjects) or reduction in 

ewgy consumption (for eflicicgr projects) 
3. The project emissions (if any) 

Theseelemcntsm&bequnatif iedand~inordcrlo.ccunt~crkulrtea 
c w s  anision ~ t i o n s .  Ihc gcnaat stcps required for brscliac devtiopun!nt uc 
ilhrshated in Figure I. 



Fignre 1: Critical Path Diagram for Baseline Development 

btep 1: Gather required data( 

n u 
s t ep  2: Defme project boundad 

n 
ptep 3: Identify the appropriate baseline source) 

- 
$tep 4: Calculate b carbon emission rate) 

btep 5: Calculate emission reductions/ 

n 
ktep 6: Perform monitoring and verification( 

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 authoritative thud party should 
validate the baseline. A baseline that doesnot hold according to initial expectations over 
a specified period of time can undermine delivery of the projected Cezt2ici.i 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 shin in the basetine. In the 
worst scenario, the seller could be prevented from realivng expected revenues h m  the 
sale of CERs, while the buyer may find that fewer or none of his previously anticipated 
CER purchases will be fulfilled. 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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T M g  reqmircd lor brcellne developmat 

For energy sector projects, bascline prcprntioll mpQ typically be pcrformcd by 
individuals with f d  kaining in mginaaiog or tbc physical sciences. P m j d  hsclin 
a .  nquks m ~md-g of the combdon prows, for e x a m p l ~  aod 
evahulion of thc carbon content of e~ccbicily f h n  the grid and the operation of lbc 
clcdric systan in the region whae the project b located. Economists with haining or 
experience m the fidd of- ax,mmics, and rpecifidly utility and powa wan 
ecooomics. sbould be able to paform the adysis  rrquirui. 

T&hnical analvstJ contributing to the baselinc ddcrmiaPbon must paform olculatioa- 
in twyc  tasLs. Rofieicocy with ckctrooic sprrobbetls and a bigh level of comfbrr m 
processing wmaicll data arc required. Completion of a workshop providing tnining Tw 
C W  basclinc development is highly ncommeodcd 

~ & u r c t o f t b c g c a a n l ~ ~ ~ t h c m o r e ~ & l c b . w l i a e s ~ t b e m a e ~ k ~ t "  
tbc asoeirted CERt maJurrd against iI, static baselines are gumdlyprrfaobk to 
dynamic baselines. Colrsider the k t  that long-tam planning lad investor dcciioo- 
making bmcfits hm stability and consistency in project variables, including baselines 
for &laling CERs 

At the same h e ,  howcva, the mvirOnmaUal iuipau of a given pmject m y  be impmvd 
~ & i n t c n h i o n s l d f o r a c c ~ s h i R r h ~ ~  If8-k- 
r t v i c w c d m d A j d j u s t e d t o ~ a d c r r ~ i n ~ I o g y t b r t k b c a m e  
mahmam, fm ~umplc, thc associated CERs of projects ate cmmiuting mote magid  
reductions of GHG emissions to the atmoqbcrr. With great= asumm ofthe mugirul 
enviro-tal benefit the project may also bcwmc morc valuable to regulatory 
authorities, for example. 

Elasclines that "step down" o v a  time. for aamplq iocrasg cbe mPrginal M t  to tbe 
envimmaI ofmy GHG ruiuctiom acbicnd. Tbc grrdually falling basetine w nnaa 
&mm ishnology, gmcnl lolowledge Pad management, as well as o v d  
economic dmlopment, amich arc likely to lad  to .D o v d l  impiov-t wrgy sccm 
pa%-- Ibe impmved pcrformwc of the "burinm rr usual'' scnario.5 ping into 
the f u h m  is captured in a stepped w dccrradng baseline. 

For projects with longer project lives, dyarmic baselines .rc tbacfm gcnuaUy more 
credible and nhsf that slalic baselines Rojedt with life c]rcks or arraiatcd CER srks 
contracts of kss ban five yens may bc a msomble Limit for urt ofa fixed baseline. 
Projects with l o o p  l i focy~ la  md onociatal CER falealrtiom could lave gndrulfy 



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

Re@= 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 i n t d  mtes or other economic variables, create undue risk and uncertainty in 
the project and deter buyex 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 C& 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 sell or trade. 

Intenntknal  policy development 

It is kqorhmt far project developers, business representatives, govermmaf policymakers 
and other interested parties to understand that the international policy context is still 
uncertain, and that national policies can help define the direction and shape of 
international rules. The Kyoto 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 (I8 !12.5), but these tams are not defured nor is it clear 
how these requirements should be impl~ented.  Clarificatiod of these issues is the focus 
of the on-going negotiations of the Confennce of the Parties (COP). Givm the fact of 
definition at present, project developers must rely on existing tools employed to date a d  
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 counhies have not yet taken on any redustion 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 incentive for policies that unnecessarily encourage emissions, so that even 
obvious or trivial measures might be claimed for CDM credit. 

Thus, fiom the policy perspective, the absence of project activity is generally considered 
to be "business as usual," i.e. neither specihl 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-related 
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~ U J ,  ' b u J i o e s s a s d " c a a b e ~ . p k . d ~ ~ ~ t ~ ~ l y d m l o p m c o S  
witbout special r c g d  fw c h a I e  protcctiw This policy rritaoa helps to define mc 
hslioe activities "IhaI would occur in thc rbsacc of the catificd project activity." 
Based on thispolicy crilaion. a consistart economic ailaion is lhnt thc btsclioc 
~tskutca6(dcvdopmmtunda"bus incsas~Ucmdi t iom.  
HOWCYB. thc bwlinc ccooanic criterion rcla~cs dircaiy to U 
practiasinthchoa(~0~try,andthc~1&hwbgyehoi~~~~wfidasa 
~ s u h  of this "busioess as usual" financial thinking and scctor invatmeat phoning 

This section begins with a self-evaluation checldist for project dcvehpas Next, thc 
section dbmsscs d grncrnl principles of bpselinc developwnt PnnUy, aatim 
pmvides W e d  procuhm for the dcvelopma~t of a bad& Tht spcci6c pmccdms 
dcpcod on tbe type of project, so the procuhm w de(nilcd for stlated pojcd types 
The application of these procedures to nooswgy  CCMPs is also disaKsd in this 
sectioo. 

'Ibc following cbecklh is designed to help project devc&dctcrmirr whac tby 
stand intpb-ngtheJtcpsmccssarypriortopawadingwithbPstliocdcrdopnaL 

Has a CCMP been identified and d e W ?  
Docs your organhtion have tbc tnining occassry to develop a d i k  
baseline? (see 'TniniOg required for baseline development" rstion &ow) 
Has the project boundary been accurately defined? (sat "Roject bormdny 
delineation" section below) 

4. Do you possess tht data required to perfom the bosclioc calcuktioaf? (see "Dais 
r e q ~ e n t s "  d o n  below) 

5. An thesc data of sufficimt quality? (see "Criteria for data qdity" s&tion below) 

Principles of baseline devclopme~t 



In orda to p r o d  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 principle& we can define the analysis required to 
identify the baseline generation sources. Then we can determine the comsponding 
baseline carbon emission rate against which the CCMPs should be compared to 
determine nei 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. 

Projeet 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 b o u n w  includes the project site 
plus the sources whose emissions will be displaced by the CCMP. 

Indirect emission im~acts can result h m  ~roiect construction. tranmrtation of materials 
and fuel (at least in &e baseline), and 0th; upstream or dow&tre& activities. The 
CCMP's effects should be carefully evaluated to identify any such emissions sources so - - 
that they may be included in the prbject boundary. 

Criteria for data quality 

Data quality is crucial to the construction of a defensible and robust emissions baseline. 
This is especially hue 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 informajion - as well as independently verifiable measurernenb afthe + 
carbon content of fuels. However, it is generally much more difficult to obtain quality 
data on electricity production since the required information (total genpdon, fuel 
consuinption, dispatch ordering for individual plants, etc.) is often controlled by state- 
owned utilit~es 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 organizations. 

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 kom 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). 
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F a a r m p l c , f a a ~ t h t I f f c c t s t h e ~ o f w - r i t c c n c r l D c g e o a i i s s  
~ s o c b a s a w o o d ~ ~ - 6 r e d ~ p o j e d , ~ d a t a ~ b e  
deridfromasitcsumyduringwhich(beb.rtlincmagyeqlripmcot ispditeddmy 
nacrslrymcPslrrmcntr.rtmdc S ~ . e D d o s e c p a ~ y e f 6 c i e g C C M P ~  
bsr t t incds tp thr t~~~wquirod&gas i t e swcyWia ludesmudi to f tb t~  
apipmwd that will be affected by thc CCMP. Such m andit involves making spceific 
~ m t s t h a t ~ e ~  topuantifythccnagynviagraltriitabktothc 
efficiency CCMP. Emissions bascliaes for 4 - w c  e5cicney projects oRm also rrquin 
~ y g i s o f o f f 4 t c e g u i p m m f s u c b . s t h t a r e i n w h i c b t b c ~ e m C i ~ p r o ~ e d  
reduca thc amount of grid-supplied electricity consumed by thc host facility. In this 
case, the emissions intasity of the ela:tricity gcoaathg equipmot supplying he grid 
mud be quantified in orda to establish thc CERs amibutabk to tbe enrgy etlicimcy 
projfft 

Baulhe dwdopmcnt proccdum 
Thissctionp~atscbealculationproecdurcJusaltoqumtifyemissioa~ 
6umstleacdaltanatincoagygeocrPtjonmd~eRicicncyCCMR Tbae 
calculations will dcpcnd w tht source from which anission reductions ac displpccd As 
such, h e e  proccdurrs arc pnscatd, each for a diffcrcnt CCMP type: 

:~~linc~occdurc~:CCMPntb.ldiapLec&, ' ddc&city . ~ s s c ~ ~ 2 : C C M P s t h r l d i s p L e c o f f - g r i d c k Q i d t y  
o Bwline Procedure 3: CCMPS that displrc~ tbcrmnl cargy 

A fourth pmcedum is pmcnted specifidly for CCMPs that geocrrtc dechicity a 
tbamalenagybyburningmdhanc~vacdhmm, f w n a m p k . a ~ a ~  
pmjcd 'Ibesewthanencovuyproj&tsreduccgnarhous+gascmissimSmtwoways 
First, t h y  ndua carbon dioxide missions by displacing dectrkitya tbsrml 
g m c r r t i o o ~ s ~ m ~ b u t ~ a m a .  ' Ihcscalbmcmisioa~ncqollai6cd 
~ g B a s e ~ ~ 1 . 2 . o r 3 . a s q p o p r i a  Secmdly.8ldhraelrnnaypopls 
n d u c c t h e ~ o m o f ~ ( a ~ g n s ) b y k t m i a g t h e w t b m e i n a  
~eaaator. Tbesc m&me anision reductions arc quantified using Baviinc PIoadurr 4. 

FinalIy, the application of tbcst procukes to norrcnagy CCMPs is llsD discuncd 

Step 1: GatLcr rrqufrrd data 
'Ibis section lists the daia rcquimi to erleulote thc emission rcdudiom 6mm a CCMP that 
displaces grid-genaatcd electricity. See Steps 2 to 5 for fb r tb  descriptimdthcse data 
From each gcnaating source in thc elccbic grid affcctcd by the CCMP pojea, the 
foUowing infonnatioa is rqtirai @om aarrot and projeacd hmnc data). This is 
nquindfor~dingplantsaswt~uthoscupcc(edtobc& inthe fu&. 
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- Installed capacity (MW) 
- Annual electricity g e n d o n  (MWh/yr) - Type of fuel used for eaeh plant - Plant heat rate (GJ/MWh) or plant net thermal efficiency (%) or plant annual fuel 

consamption (GJIyr) 
- Dispatching order, if available 

The following information on the electric grid is useful if available @oth 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 following information is necessary @oth current and projected future 
data) 

- Installed capacity (MW) (generation projects only) 
- Annual electricity generation (MWNyr) (generation prqecfs only) 
- Reduction in annual electricity wnsumption (MWh/yr) ( @ c i m c y p ~ e e l ~  only) 
- Type of fud used (rhennaJplants only) 
- Plant heat rate (GJ/MWh) or plant net thermal efficiency (%) o r  plant annual fuel 

c o ~ p t i o n  (GJ/yr) (thermalplants only) 
- Emissions generated by CCMP (mtC/year) 

Step 2: D e h e  project bonndaq 
For a project that displaces grid-generated electricity, the project boundary win & 
encompass the bjject site, the existing electricity generation and transmission system to 
which the project w~ll be intmonnected, and the futwe generation and transmission 

, . facilities that may be added to the existing grid. 

Currently, state electricity boards (SEBs) operate electric grids that h c t i o n  essentially 
independently of one another. The councly is working to link the state grids eventually, 
though this is not expected to happen in the near fuhue. If a national grid were 
completed, a project's boundary would 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 arc composed almost exclusively of thermal plants. 
but several states (Kerala, Himachal Pradesh, Meghalaya, Jammu & Kashmir, Orissa, and 
Karnataka) have significant hydro capacity. As a result of the different resource bases of 
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S(ep+lbdilp (Lc appropriate badme romrce 
T o ~ c m i r s i o o 1 ~ x h w k m f m m ( 3 C M P t t b . 1 d i ~ p l r c ~ c k c b i ~ i t y . i 1  
k fiElr .sdaary  IO identify the baseline gmeNion sowc+), or I& -s) that dl be 
dirpbcsdbytkCCMP. U n f ~ e l y , t h a e i s m , ~ m d h o d f a ~ n a  
CDM pojm brrclioes. Baause of the divasiry of CCMP and techoology typcs, as ardl 
a~anmtlycoatcxrr,itkcmWrebthrta~mclhodcwldrpp~todIerra. 
Howem, thcn has b&n some progrrss in idcntifyiog ibe typa of mdbods tbt apply 
~tomtriopjdtypes,mdinbegi~ingtoharmwizcLbcscpraedurrs(sac 
Michrbrn 1999). Thcn arc s c v d  typa of daision rules for deermining b P s t l i  - 
1. D k d  cmrpnrison with cunmt pnctice (La. "kfm md IAcr") 
2. N&ad A analysis 
3. -c inveshncnt rnalysis (see WorM Bank Z r n )  
4. Coahol group snalysis (sa World Bank 20004 
5. B-5. technology stsodards or mahies 
6. BIlP -is (sa IEA 1997) 

-projects. Instead. kneed to identify ;he & somcc(ss) tbat wil l  bc 
rcplrad a &fend as a result of the CCMPs. This Fcquircs bkndiag tbc inwsmait 
nalyrir (ruk #3) appmacb with certain elements of bc&hmsrlcr (ruk #5). 

Ibtb+cortsolutim ~ v a m t b e o p a a t i o o , o r ~ o f t b e ~ g m a d o e  
p h J  Lcaceost d k p k h g  favors the qmzdiat of avaibbk gcncatim gprr~r yi(b 
th t la ra tMiab lecosts ,orsbor t - tc rm~costs .S i thamr lp lakhrve  
signilka fuel costs, their variable costs arc higha thm t h e  of hyQo plme. 'Ibermtl 
plants with exparrive fi~cls, low efficiencies and higha mainscnma costs rt the m d  
~ Y T  plants to operate. 

Thus, lk betclinc sourcc(s) would k the exishg s o w s )  tbat the opawh of tbt 
CCMP replaces. The baseline cay of course. is wt static, md thne vPlaom 

- .  in the 
gm?dnc~ fuel mix must be caplured in the baseline carbon anissiw mte This is wberr 
a bcnchmauL approach can be used to simplify the malyds. Tbe simpksl bmcbrmrLs la 
basctiac emkiom born electricity gcwation arc: 
l ) T o ~ ~ ~ h a v c r a g c c m i s J i m r n t e f o r h m b i n ~ o n ( i . ~ . t o u l ~ m i v i d e d b y  
total saks), a c -  - 
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2) To use the weighted-average marginal emission rate. 

Thest baseline benchmarks vt adequate for small generation CCMPs that do not, by 
themselves, cause chsngcs to the generation expansion plan. 

For CCMPs, i t  is clear that the appropriate benchmark for the baseline is the weighted- 
average &I emission rate (method #Z above). The reason for this is simply the 
logic that governs dispatching in a generation system containing sources with low 
variable costs, such as hydro or renewables. Since these resources are almost cost-kc in 
terms of variable cost, they should always be dispatched as much as possible. Thcrmal 
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 thamal 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 
overation of these so- would be the same whether or not the CCMP is built. The 
Gclusion 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 sources are marghal 
If an elaceic grid contains substantial non-thermal (hydro, renewable, or nuclear) 

. capacity, thm may be times of the year when non-thermal solirces are able to meet the 
system demand without any thermal plant operation. During these times, no emission 
reduction results h m  the CCMP's output. In these cases, it is critical to determ~ne 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 
generation. 

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 

' in rhs utilily rysvm, the marginal g d n g  plants am defined as lhox plants tba are dispatched or utilized B mec 
~eak lads only. Durina those timr whm end u s  consumMion exceeds the ~cnaation ealracih, available frwn bau- 
i d  ~lants at the uliliw; which arc mwc or l ca  in continudl o~er~tion and thireforc have &n;aoaciw factw. mtn , . 
lhan k~ proat. tnte&\rte and m t ~ -  &g plana & u : o l d  m supplcmcnt 1olj power supply to the"@ 
M Y ~ T ~ I  plants rpoully have planlup8ctIy hctOn ku h n  20 wml An eaccpnon to this mlc m y  occur I(, 11 
timr oflow d d ,  there is sullic*nt ovtput from Yn,urtm* gcnention sourcato more than mert the dcmand 
'Ihw no Mher plants would nced to be dtspatched to nxel this dmrrnd 



cave4 T k b d d \ m t i o n a w e ~ r b o w r t b e ~ o f b y c r r t b a t a g i w  
drmadknlisncaded. 0neeaoarpcrimposcthe.nilsbkgamathgFqriyoob 
LDC by h rppmg h m  and in tamind ,  "must-nm" so- such n wind to tbc 
bdiarbpoiodJ ' ihen.addit iodlodsarcmtosiog~~~(mamrl) .atrra.  
iu *of d g  variable cosf until the total danmd is met evm in the pwk pakd. 
F a a c h p a i o d . t h e m o a t c x p a b s i v e s o u r o t t h t i a ~ ~ t h e ~ c o u r r c  To 
r a o m t f b r ~ ~ v a r i a t i o n r , o a c ~ d i v i d c t h e . r u l ~ i n t ~ ~ w a d Q y  
rrpar* lwwwcz, it can be difficult to obtain sufticimt timadifferentiated dau to 
cu@Ucth*aaalysis. 

IfmLDCisnotaMifable,oaccaau~cadaifyloadprofile. AswiththcLDC,-ao 
sq#impos the available gcncreting erprity on tfK daily kd profile to ddamiac 
whicb ~omm arc mPginal through thc coursc of the day. 

A s d h c u s s d a b o v e , ~ S E B ~ d s p c  aominatedbytharmlphts,aodotbcrsby 
hydro eapdty. Thus, the marginal somce(s) displaced by CCMPs in hdia depad 
benilyon ibc l o d m  of the CCMP. 

StqJ,P8IiB:Drtcwrn . . e wbkh of the thermal mums uc olughd 
A A c r ~ a r t K t h a a o o - t h c r m s l s o ~ r ~ ~ o p a p t c a t t b c m m d n , ~ l v x t r t ~ i s t o  -- mrourc*rPermrginsl. ?j i i s*gpCEidy- i f , ,ryacm 

m n t a k b k d t b a m n l p h t r  Aswithhydro8ol1rreqtheopcntiol,ofbao-brd 
thamrl plmR, would bc the same wbetba or not the CCMP is buih Tlw, b k d  
t h e d  plPms should not bc included in calculating thc wcigbtcd-avenge eminiocl nte, 
~ t b c C C M P w o u l d n e n r d i s p l r r e ~ o n h t h c a e s w n a .  

Tbc~waytodctamioewhichqKei f i c thcrrml~phorrrepesco l  
~Iommdmingsomcpm&oftbcycnh~compaetheaprc i ty f idd~  
d s h g p l m r r  TypicaUy,tbarrmlplrntsUmtsrtdispPtcbedtosathebPrchmdbnve 
a c g r i t r f & t ~ t b o ~ ~ 7 0 %  Toihtifytbc~rmrginalplmfbrplmmfbttta 
bwercnpacityfjlda. ' I b a m a l p h t s w i t h 4 0 - 5 0 % c a p a c i t y ~ P e p b d y  
dkpkhcd as intamediate load, and these plants might bc at the margin during sow 
pcriodr PcaLlodphtscanbsveacrpscityfoa(~asbwas1~20X.~ch~ 
t)ntthesepbntsarcatthemuginwheacva~arcopcnting 

Note that hydro plants often bave capacity factors around 5% due to vpirtioas in 
rainfall a d  the med to store wata for times of high demand or b w  +tion. 
However, it is unusual that hydro plants arc truly at the margin, kcausc as a low 
variabk-cost resource they sbwld bc dkptcbcd as much as pomik, swing more 
expcmive (im variable cost) tbamal plants for dispatching at the mngia. 



Both Part A and Part B may need to be performed taking into account future changes to 
the electric mid. Future ~ l a n t  additions and retirements or future load growth may affect .. 
which sourcepare mar&al in years to come. If information on such changes is 
available, the identification of the marginal sources wuld be repeated for each future 
year. 

Step 4: Cdcdate 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 s o m .  As 
discussed above, the relevant baseline carbon emission rate is the weighted average of 
marginal emission rates for the generation plants 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). 

Ideally, the baseline carbon emission rate should be determined on an hour1 y basis (8760 
hourdyear), to account for daily variations in loads and seasonal variations in 
hydmcIectric 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 derreased 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 
enough, then baseline carbon emission rate can be estimated on an armual basis. 

< 

Using an annualanalysis method, the first step %to determine the ; u d  pmeatage of 
the year when thermal sources are at the margin, which is the percentage of time that the 
CCMP displaces carbod einissions. This factor is determined hum 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 thermal power is required at the marpin. 
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, mtUMWh) can then be calculated using the following equation: 

Wc~ghtd-average marg~nal crnlrrton ralc (rntCJMWh) = 
% of ycar thermal p lmu  at m g t n  Wnghld-average m u w o n  n le  of lhcmkll p lmn  (MUMWh) + 
% of ycar non-thernul plan& .I margin We~ghtedsvaagc &ton n tc  of norrthcrmal plmts (nKMWb) I 
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 plant emissions divided by their 



To~thcbPsel inccmissioo~oflhemuginaltbarmlplan~rheaninionsh 
aeb mPiginzl thamrl plant can be summed as shown by UK following equation: 

The cabon emision nk of a tbQrml plant d@ on tbe Qpc of htel combustd The 
carboa content of wious fuels can be found in Table I .  

Tabk I: Cubon Contctti of k& I -  

cndcOi1 
N a ~ G u L i q u i d s  
Grrdine 
J* Kenaar 
OIhrKamcoc 
GaSDkdOil 
Rcsi&al Furl Oil 
~ P c b d c u m G a s  * 
NrpbQ 
Bihmra 

Pelmklm Cdrc 
RcfiDar FecQtoclcs 
oikl Oil 

Wid Fudr 
hlbrik 
G h g  cod 
0 t h ~  B i h m i m u  Coal . . 
S t b b m m ~  Coal 
Lilgia 

F a t  
CoLc 
Camnu Fudr 

N a W  Gas 0.0153 



The carbon emission rate of each plant can be determined using values from Table 1 and 
one of the following three equations. The information available for each piant will 
determine 0 c  proper equation to use. 

If the plant's heat rate (expressed in gigajoulcs of fuel eonsumption per megawatt hour of 
electricity generation, GJ/MWh) is known, use the following quation: 

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

3.6 CJlMW [by definition] Ulbon contml of &el (mtCIGJ) 
lM.ssion Rn (nnVMWh) - 

Net the& mcimcy of plant 

Finally, the emission rate can be derived directly h m  annual fuel consumption dato, 
together with the corresponding annual generation data. One still needs the fuel &n 
content and, if the fuel consumption data are expressed in tons lather than energy rmits, 
the heating value of the fuel. 

To illustrate the= calculations, consider the following hypothetical scenario. A 
renewable energy project ~ 1 1  feed into a grid consisting of both hydro and thermal 
plants. Analysis of the LM: or daily load profile has determined that hydro plants an at 
the margin 1099 of the year, thermal plants the other 90%. The marginal (hermal plants 
consist of three generating units of varying fuel type and heat rate, as shown in Figure 2. 

Figure 2 
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t o t a l ~ o n ~ n d t o t a ~ a r b ~ n r m i s ~ i o a s f a ~ ~ & . r r u ~ e d t o d c t a m i a t h e  
weighted-average emission rate of the t h d  plants. The mission rote of the hjdm 
p~a&iszao. ~ t a r o a n i s s i 0 n ~ ~ ~ i h c p a c m ~ o f t i w t h . 1 ~ r d  
hym0 am at the margin, arc then used to ClkUlaI~ thc wcightcd-average mrrginrl 
mission Rte. 

Tbc weighted-avwge matgkd d o n  nte dcul.ted in these pxcdmrs is basal m 
the cmrmt oceahp. conditions of the h c o n  sources. To the ntml th.1 cawMass 

. . 
change in tbc fuh&the anission rate will also change. To cstimW the futlnc weigkd- 
avaagc emission thcsc akuLtions should k perfamed using 
of &op&ion. A crucial aspect of this projection is wbdhcr new mar&& dlrn~ 
will be added to the grid aud wbetha m y  plants will be rdred. In the hypotbetial 
semsrioin~i~2,&yncwm~rginal~~woddbe.ddcdtothc&rr~~nt4. . 
Plant 5, and so 0x1, and included in the rmlysir Lilrewisg the projected " t of 
pl ln ls~krelkaedinthenulvr is .  P l a n l d d i t i o a s a n d ~ 9 d b a d  
growihkay r e q u i r c ~ o n ~ f t h e ~ a e r o l n g e o f t i r n t t b n t ~ ~ w i l l  bent 
themargininfuturcycns. OaeethcfuturcmPginalgmauionrwrresarcddcrmioal 
thc'otba importmt future infonnaIion q u i d  is tbe projected rmoual geacntioo from 
each plant In addition, if upgrades arc ptanocd for any plants, these may in- tbeir 
efficiency, so projected future heat rates would be used. With this projected infampios 
tbe wcightcd-average msrginal emission We for caeb hnnr )rclr can k cstirmtod 'This 
is a d c a J  dep in estimating futllrc cmisJion &om &om thc CCMP. 

S* 5: cahhtr cmkriol, rcd.ctku 
AAa dctumining tbe weighted-average muginsl emission rrtc for futurr in Stcp 4, 
the calculation of net carbon emissions nductions (cxprmed in mark tomes of carboo 
per year, rn-) fmm the CCMPs is fairly straight-forward. aniaioa mducths 
equal the d o n s  that wodd have been produd in the nbsncc of the CCMP, wbkb 
equal the geaeratioa displaced by the CCMP muhiplied by the mission rste of tbc 
basclincsoune. 

The emissions reductions can also be orprrscd in metric bmcs of carboo dioxide pa 
jzar ( m t C w )  by multiplying by ratio of the mokculsr wcigbts of esrboo dioxide and 
carbon. 



For an ahnative energy production CCMP, in which a less carbon-intensive source 
(rarwabla, natural gas, etc.) is used to generate electricity, the grid generation displaced 
is qua1 to ih electricity produced by the CCMP minus any parasitic electricity use. For 
an cur~yeffciency CCMP, the grid generation displaced is equal to the reduction in 
e l m  amsumption resulting from the CCMP. To achieve the most accurate estimate 
of hdme anission reductions, both the grid generation displaced and the emission rate 
shonld reflect future projections. 

Thecmissions 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 
emiuions. Mechanisms that can produce such emissions are indirect fossil fuel use, non- 
C@ gnxmhouse gas (GHG) emissions, and land use change. Table 2 and the discussion 
that follows identify the possible mechanisms for and significance of these emissions. 

Tabk 2: Potential Sources of Emissions from Electricity CCMPs 

CCMP Type Potential Sources of Emissions from CCMP 
Elcceicity gmusbon: 
Fossil fuel Fossil fucl combustion 
B i m w  a d  gmtbmMl Release of non-C& greenhouse gases 
Reservoir hydro Landuse change 
Other renewable (wind, solar. 
nmdf-tbc-riva hydro) Typically none 

Energy efficiency Increased fossil-fuel usage 

The emissiom gcnaated by fhe CCMP can be significant in projects involving electdcity 
generation using cleaner-burning fossil fuels, such as in converting a power plant h m  
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 (hlWhlyr). (Calculating emissions from a single electric generation source is 
discussed Wer 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 
UNEPIOECDAEAIIPCC 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. 
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EkchicitygmaPtion h g h  canbustion ofbiamrss hcl poduca w na arboo 
emirciaPc ifthe biomass is aoduced suNirublvwithin (he muicd. the crboo 

H-; f a  both biomass and gcothemul projc&~om A& in tome ctscs accmmt for 
(he prujufs anissionc of mcthnoc or nitmu oxirk (Np), GHGs morc potent a. 
Mta Uu quantify of tbac cmisiolu (ii mcbic tomes pa year) arc d m a 1 4  they a 
ommted to converted to COreguivllcat cminiom by multiplying by the .ppropiak 
rPCC global warming potcatid (GWP) coefficient for 100-year time horizoo 6om Tsbk 
3 below.' Tbc result rrprcscnts the anisioos garasred by a CCMP ia tams of C O r  

and is duluctcd b m  the project's annual C& anissioa rcduclbs 

Tabk 3: Direct Globd Wanning Potentials (GWP) of Sckctcd G~KI 

I Direct Effect f a  
Ga T i i  Horiooa of 

Loaaintcmstrislcarbonstoragcducmlmd-~cbmgcstahydropojeastemigtu 
be significant if, for example, fortst land is in- by a hydro resrwir. However. 
f- pmjab designed for Washed pmtedion could storr od carbon in porslcd 
~ ~ n s t l l r a l f o r t s t o r r n r m u l n t e n d ~ s t o n g c i n a w b i i p w n m d m  
soil carbon. In this case, baselice crrboo stongc density should be Lairnun bad m 
ahon stock accounting (Swi$ha 1994 and UNEPIOECWIEAIIPCC 19953. 

Enagy e&awy pmjcets will typically d t  in no carbon emissions. HOW, sCUK 

efficicacy p o j c c ~ ~ ,  such as a lighting fmofit or an elccmic-lo-fossil-hrl hating 
coova~ion,~thctham;llcnagyrogutcdforkatiog TbecmiskaMthir 
thermal cnagy gmcntion can be calarlatal using the pmcdms bebw f o r m  thU 
dispketbamalenagygenention 

Step 6: Perform monitorimg and veri&rtioll 
Using thc mabods dcsmbal in (his documen& md by making projatiom of firturc 
aKiditi~weumcdimaethefuturcarboocmissimrahvtioastbuwinraugfiom 
the CCMP. Tbc pjcctiom used m y  or may ml p v e  to be e e .  P tbe spa& 
daPiLr of UK baselk swncs or ibc CCMP might change or near soinus might be 
added. 



DRAFT: 4/16/2002 

Thexeforc, it is necesary to plan to revise the emission reductions calculations in the 
fuhae. using the same methods. procedures and assumptions h r n  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 arc explained in the M&V toolkit. 

Baseline Procednre 2: CCMR 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 (MWyr)  
- Type of fuel used for each plant 
- Plant heat rate (GJiMWh) or  plant net thermal efficiency (%) or plant annual fuel 

consumption (GJIyr) 

For the CCMF, the following information is necessary (both eumnt and projected future 
data) 

- Installed capacity 0 (generation projects only) 
- Annual electricity generation (MWhIyr) (generation projects only) 
- Reduction in annual electricity consumption (MWhIyr) (eficiencyprojecfs only) 
- Type of fuel used (thennalplants only) 
- Plant heat rate (GJiMWh) or  plant net thermal emciency(%) o r  plantannual fie1 -. 

~onsu#~tion (GJIyr) (thermalplants only) .. 
- Emissions generated by CCMP (mtC/year) 

Step 2: Define.project boundary 
For a CCMP that displaces electricity generated off the grid, just as with a grid 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: Identify 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 will displace. 

- - 
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Stq 4: C . l a l . t e  baseline carbon cmhrSoll ntc  
' I b c ~ s t c p i s t o d a i l a t e t h e ~ ~ o n n t c o f t h c ~ g e o s t i m m r e .  
F a  m off-grid projCa. this is a briefaacise. Thi. praodun outliocd bdow ppk if 
t h e  b oaiy one H i o n  swnc displaced by thc CChlP. If tben arc maltipk soclreq 
t k ~ e m i s s i o n n t e e m b c ~ b y d i n d i n g t b c t o t l l a r b o n c m i s s i o m  
(-)of all somca by the total (MWWy). The total carboo cmissiom rre 
thc am faeach plant of thc plant's emitsion (mtC/MW4 crkuliled bJow) 
mnkiptied by tbe total geoaation of the plant (MWhlyr). 

~ ~ ~ ( ~ ~ r a t e o f t h e ~ m n w c c c p n b e c P k ~ u s i o g t h c c a b o l l  
ccmknl ofthc he1 mmbusted (from Table I in Baseline Roctdurr I )  and one ofthc 
foUoariog tbne cquatiars. The information available for each plant will ddamine tbc 
pmpacqurtiontouse. 

If tk plant's bat rate (apressal in gigajouks of Tud commplk pa mcgwaIt hour of 
ekarieity gmaation, GJ/MWh) is known, IKC the following aluptim 

If the ciimemionlcss tbamal e5cieacy of the gama4on soulrr h known, the rrme 
~ ~ a n b c c x p ~ i n t b a c t a m s b y ~ a t i o g t h e ~ m i t r n L U O V 3 :  

F*. tk aaissi00 rate em bc derived directly from anad Tud cararmpim d m ,  
~wimthecomJpoadinglamtlllgwntiondrtr <kKstiUncodrtkfbdcrbm 
E m L n t m 4 i f t h e f u e l w a n r m p t i o n d a u a n a r p r r s s e d i n t o ~ ~ t h . n ~ ~  
the b&og value of tbe fueL 

Step 5: Calmlate emhion rcduaioos 
Ma d e t d g  the baseline emission rote in Step 4, thc akdation of ml c&nm 
emissions reductions (atpressed in metric romKs of carbon per yar, mIUycar) 6wn tbc 
CCMPs is fairly s b a i g h t - f d .  The emission Icductioas equal the emirsioas thl 
wouldhsvebecnproduccdinthclbsaKnoftheCCMP,arhichaqusl~gm& 
displaced by the CCMP multiplied by the emission rate of the bascline sosret. 



DRAFT: 4fl6R002 

The anisions reductions can also be expressed in metric tonnes of carbon dioxide per 
year(rntCOz/yr) by multiplying by ratio of the molecular weights of carbon dioxide and 
carbon 8 .  m 

For an alternalive energy production CCMP, in which a less carbon-intensive source 6 
(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 C .. 
energy eficizncy CCMP, the generation displaced is equal to the reduction in electricity 
consumption resulting h m  the CCMP. To achieve the most accurate estimate of future 

C 

emission reductions, both the generation displaced and the emission rate should reflect 6.1 
future projections. 6 
The emissions generated by the CCMP depend on the type of project implemented. A11 G g  
aspects of the CCMP activihes should be evaluated to identify and quantify any such 
emissions. hlbchanisrns that can produce such emissions are Indirect fossil fuel use, non- G 
C02 greenhouse gas (GHG) emissions, and land use change. Table 2 in Baseline 
Procedure 1 and the following discussion Identify the possible mechanisms for and C-- 
significance of these emissions. € %  

The emissions generated by the CCMP can be significant in projects involving elstricity C@ 
generation using cleaner-buming fossil fuels, such as in converting a power plant from &s 
coal to natural gas or in an on-slte cogeneration project. These emissions can be 
calculated by multiplying the carbon emission rate of the plant (mtCIMWh) by the plant's c m  
generation (hiWh/yr). (Calculating emissions h m  a s~ngle electric generation source is 
d~scussed fiurher in this Baseline Procedure 2.) et 

,IP 
The emissions generated by other types of CCMPs will typicaH>"be negligible, beaus0 
the primary source of net emission reductions for CCMPs that diiplace off-grid electricity 
is the reduction in fossil-fuel use at thennal 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/IPCC 1995 and World Bank 1998. 

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

Electricity generation through combustion of biomass fuel produces no net carbon 
emissions if the biomass is produced>ustainably within the project, because the carbon 
emissions produced during combustion are assumed to be offset by the caphlre 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 C a .  
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~ L b c ~ t i t y ~ f t b c s c e m i s s i o l r r ( i n m c h i c ~ p a ) e r r ) t r e ~ ~ ~ t b y r r e  
u n n r e n e d t o ~ t o C O r s q u i n k a t ~ b y a m l t i p l y i q g b y t b e ~  
IPCC gl0b.l wadng potential (GWP) coefkimt for 1Wya Limc hairno T.Mc 
3ioBPrclincF'mcdm1. T b e ~ s u l t ~ t h c ~ ~ ~ ~ g a ~ c r a l e d b y a C C M P m  
tcmrr of C&cquivalent, and is dedudcd h r n  the projed's rnnurl C G  emisioa 
rrductiolu. 

Loaseo in tareshill earboa stongc due to isnbuse change at a hydro pmjcd site might 
be sipifimt i t  for ample. forest lnnd is inundated by a hydro -u. Hoama, 
fomstiyprojccts designed for watershed protection cwkt stom nct ca&oa in pmIded 
stamdingnnturnlfonstor~~nclcarbon~geinacwbioauap~ndin 
soil a h a  In this care, basclim carbon dorage dcmity sbwid be estimated based on 
carbon stock accounting (Swisha 1994 and UNEP/OECWIEA/IPCC 199.5). 

Eoagy eficiacy projects will typically rcsult in w carbon emissions. H m ,  srmn 
eflkieocy projcctJ, arch as a lighting rrppfit or an elcclrk-ldbil-fPcl b d n g  
~ v a s i o n , i n c r r a s c t b e U l a r m l ~ r c q u t e d f o r ~  Tbean ig ioa r~u l i s  
thamal caergy gamation can be calculated using the procedures belm fa CCMPs tlut 
displace thumal cocrgy gumation. 

Step 6: Pwfwn, monit0ri.g and v d f b t h  
Using tbt mcchods d e s a i  in this d by making projectks 0 t h  
c o a d i t i ~ w e c a u c s t i m a t e t h c f u t m c c a b o o a n i s J i o n ~ ~ w i U d 6 u n  
IheCCMP. The projections used may or may not prove to k ucrrNg x tbt rpaidc 
detail of the baseline sources or thc CCMP might change or new sxmxs mi& bc 
added. 

Tbaeforr. it is necessary to plan to revise the anision akPbrioPr in fbe 
f u h n e , u s i n g t b e ~ ~ ~ m e ( b o d s , p r o c c d u n s d ~ ~ l l ~ f i v m t h h d o c l l m m t . b n t  
llpdatingthcspccificinputvPlus T h e r & e n r m c l d e d m d b o d r f a ~ ~ ~  
-proas~sndihcirroleintheM&VprocxssarcnpWmtbcM&VW 

Baseline Procedure 3: CCMPs #bat dtrphct thermal energy gea- 

Step I : Catber reqahd data 
171isdon l i s t s i h e d a ~ r q u i r c d t o c a f e u l a t e i b e r m i s S i m r c d u d i o m h a ~ ~  
displaces thermal energy generation. Sa Steps 2 to 5 for futtha desaiption of* 
data From the gcnaating souu(s) affsttd by the CCMP poject. (bc foUowing 
inlonnation is rcquircd @oth nmmt and projected hrturr dah). 

- Annual t h d  gcnaation (GI&) 
- Typc of &el used for r r b  plant 
- Plant net thamal efficiency (%) or plrat aund Tud c a m m p h  (Wlyr) 

For the CCMP, the follovling information is nccesaq (both aarrnt d pj&led futmc 
data) 



- Annual thermal generalion (GJM) (generation prcjects only) 
- Reduction in annual thermal energy consumption (GJIyr) (e@iciencyprcjects 

onM - Type of fuel used (generation projects only) 
- Plant net thermal efficiency (%) or plant annual fuel consumption (GJIyr) 

(generation projects only) 
- Emissions generated by CCMP (mtClyeai) 

Step 2: Define project boundary 
For a project that displaces thermal energy generation, the project boundary is typically 
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 thennal 
energy generation, the baseline source is easy to identify. It is simply the source whose 
output the CCMP will displace. 

Step 4: Calculate baseline carbon emission rate 
The next step is to calculate the cvbondss ion  rate of the baseline generation source. 
For a henna1 project, this is a brief exercise. This procedure outlined below applies if 
there is only one genwtion 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 (GJIp). 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 (GJIyr). 

The c h n  emission rate of the generation source can be calculated using the carbon 
content of the fuel wmbusted (from Table 1 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 thermal 
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 C o n t m l  of fuel (mu00 
Baeline emission rate (mlUGI) = 

Ncl t h e 4  elficicncy ofplant 

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 carbon 
content and, if the fuel consumption data are expressed in tons rather than energy units, 
the heating value of the Fuel. 
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Step 5: -late cuddim ruluctlw 
Ma det-g ihe -line auission Rtc m Step 4, tbe cllcuLtMa of nd arboo 
anissh1u rcductiw ( c x p d  in metric tgmeo of carbon per y u r ,  m-) fiom tbe 
CCMPs is fairty seaigbt-forward. The anishioa rahcths ~~IuI the Qdaiom tM 
would have been produccd m the abscace of the CCMP, which aquPl the 
displaced by the CCMP multiplied by tbe cmissioo rate of ihe baseline source 

The missions reductions can also be exprascd m metric tormcs of cclrboa dioxide per 
year ( m t C m )  by multiplying by ratio of the molavlnr wdgbts of c d m  diaridt and 
mbon.  

For an altunakive cwrgy produetioa CCMP, in plhicb a 1 ~ 1 5 - i  - 
(&legnahaillgss,dc.)isuscdmgarcntctherrmlerwrgr,@~ 
displaced is equal to thc energy produced by tbe CCMP. F a  .n akugy d f k b c y  
CCMP, chc g-tion displaced is equal to the mi& in tkrmrl cncgy 
raulting from the CCMP. To achieve tbe mmt rcuratc cstinute of f i d ~ ~ ~  anidm 
rrductionqbotbthegcnaationdispfaadmdtbeanitsionrstcrhouMrrDat~ 
projections 

~beaniniaargrna~tcdby~CCMPdepQdmthtypcofprojrc2' .' &lAU 
sspsrs of tbe CCMP activities should k enhutcd lo id- and q rPcb 
Eo;issions. ~ e c h n i s m ~ t h t u a ~ s o c h ~ ~ c i a d i r e d t a r i l ~ ~ n a  
C@ greenhaw gas (GHG) emissions, and I d  IISC change T d ~ k  4 d the diramim 
that follows identify the postik m c c h k n  for ad signikmce of tbsc cmissims. 

, Table 4: Potentirl S o o m  of E-s from Tberad CCMP, 

CCMPTypc Po(cntntSou~~~ofF . ' 6omaMP 
Tbennal generation: 

Foasi M cadxrrtioa Fossil fuel 
Biomass R c l a % 0 f n o b c o , ~ g n ~  
OthcT rcoe~blc (solu) TypQllymm 

F~Iu# emCicncy blQtlSCdf-fucll~pgc 



The emissions generated by the C W  can be significant in CCMPs that involve fuel 
switch in^ where cleaner burning fossil fuels arc used for thermal energy generation. 
Thse c& be calculated by multiplying the carbon emission rate of t h e p l i t  (mtC/GJ) by 
the plant's generation (GJIyr). (Calculating emissions from a thermal generation source 
is di'scd-ma in this Baseline P ~ U T C  3.) 

The WOIU generated by other types of C W s  will typically be negligible, because 
the primaty 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. A s  such, detailed procedures for calculating the emissions generated by the 
CCMP are not presented in this toolkit These pmcedures can be found in 
U N E P / O E C D M C C  1995 and World Bank 1998. 

Any type of tbamal 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 proiect, because the carbon 
emissions produced during combustion are assumed to be offset by the capture of carbon 
as thebiomass regrows. Gwthennal pmjects also typically produce no carbon emissions. 
However, forboth biomass and gwthem!al projects, one must in some cases account for 
the project's emissions of methane or nitrous oxide (N20), GHGs mote potent than C a .  
After the quantity of these emissions (in metric tomes per year) are estimated, they are 
convezted to converted to COrequivalent emissions by multiplying by the appppriate 
IPCC global warming potential (GWP) coemcient for 100-year time horizon from Table 
3 in Baselie Procedure 1. The result represents the emissions generated by a CCMP in 
terms of C&-equivalent, and is deducted from the project's annual C01 emission 
reductions. 

I 

Energy efficiency projects will typically result in no carbon missions. However, some 
efficiencyprojccts reduce thermal energy consumption but increase electricit) ise. In 
addition, parasitic electricity use in thermal generation projects can result in increased 
emissions. The indirect emissions h m  increased electricity use can be calculated using 
the procedures in Baseline Procedure 1 for CCMPs that displace elechicity generation. 

Step 6: Perform monitoring and verifkation 
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. 

Therefore, it is neeasary to plan to revise the emission reductions calculations in the 
future, using the same methods, procedures and assumptions from this document, but 
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7his p i d u n  spccifially ddrcscs CCMPs thnt genewe elecbiciry or thcrmu) rfsgy 
by hmhg mdhnae m v a d  liom coal hadfills a a g n i  faciiitia Two 
E & t k ~ t r c r r q u i r r d f a r t h e ~ c ~ r ~ ~ ~ ~ ~ j e d ~ . b & r a e t b c y  
rahrtgrrcnbousegasanissiomintaro~ys. Firsftheynducecarboodb~ 
anision% by displacing electricity or thamnl generation from some baseline solmr 
fbac arboa emission &OIU should k quantified using Baseline Pmcdm I .  2. or 
3. as ap&xopinte. Ssconlly, medune mmy projects reduce tbc anissioos of mathne 
(a p m h u c  gas) by burning tbc methane in a gawtor. This procedure, k l i n c  
Raalurr 4, is uoed to quantify these mehue  emission reductions. 

Step 1: Gather required d8t. 
Data wiU k gatbaed for methmc recovery CCMPs as required f a  athcr Badiae 
Raalurr 1.2, or 3. No additional data is for Baseline Proadmc 4. Whm 
Baseline Proadun 1.2, or 3 is performed for tht methane m v a y p m j a 4 ,  the vrluc of 
"Emisions # by the CCMP" will be ulcuktcd. This YPlW is osuj 8s au iqn~l to 
the cakulvionr of this p+ 

SIep 2: M i e  project boclnduy 
For a methane recovery CCMP. the project botmdary includes ihe source of mctboe ad 
tbe gomaion equipment in which it is mmbustal. 

Step 3: IdcntiIy the appmprhtc brdint mm 
? h e b a x l i n e s o u r c e i s s i m p ~ t b e ~ f r o m ~ h i e h t b e ~ i s ~ ~ ~ ~ d  ' I b i r ~  
be a ladill ,  agricultunl land or procas or 0 t h  some. 

Step 4: C.*al.tc baseline cubon emissiin rate 
Tbis step is oot applicable io calculating methane anioion rrdudiom fa m&mC 
movay projcfts. 

Step 5: C8lcmIate embdor red- 
T h e a ~ d r r d u e t i o n i a ~ m r i s i o a r ~ e q u a l t o t h m e t h r o c t b u i t ~ t ~  
genaate electricity or t b a d  magy. Wbcn this his is bmxd, it ga~aalcs cubw 
anissiom. lksc  emirswm us idcohificd as "Emissiom gwrPtcd by CCMP" in 
B ~ x i i m  Pm& 1.2. or 3, md will be quantified wbea thc sppropril(c of k 
procedures is c.mducted for tht mdhsue recova'y CCMP. This 



The carbon anissions fium the CCMP are expressed in metric tonnes of carbon per year 
(mtw) .  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 
( m t U ~ )  by the ratio of the molecular weights of methane and carbon. In doing this, we 
assume that wben methane (CH4) is combusted, it is completely converted to c&n 
(actually CO;) emissions 

Methane &on d u d i o n s  ( m C H i y )  = Emissions generated by CCMP (mtVyear) 116 mtCH4 I II m q  

These emission reductions are converted into CO2-equivalent emissions by multiplying 
by themethane global warming potential (GWP) fiom Table 3, which is 21. 
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Tbe~redudioasunakobcerpcgcdmtamsofcPbaKqoivlWcmissiom 
by multiplying by ratio of the molecul.r wtigbts of carbon a d  cPbm dioxide 

Step 6: Perform mol~itoriog md v c r i 6 a h  
U s ~ t b c ~ ~ b a l i n ~ d o a r m c l l r , m d b y I l 1 . l d n g p r o j e F t i o m o f f u t l P e  
~ t i o m . w e e r n ~ e ~ f u t m t m d b s n c c m i s J i o a r a d u c t i o l u t h t w i l l ~ ~ r  
mahmMFovayCCMP. ~pmjed icmslncd~yamryaotpmvctobcrconbc.a  
tbcspsi6cMkofthebaselinesounr~ortbeCCMPmightcbrsgcancwroract~ 
might bc added. 

~ f o r c . i t i s m c m a r y t o p l a n t o r r v i s e t h e r m i s s i o o ~ ~ i n t b c  
futme, using the same methods,pmdwcs d tgPnrptiom bomlhis doamwa. bm 
lrpd~tin~tbcopceificioplt& Theraxnnmcoded-metbodrforcryi~golllthir 
llpdating pocss and their role in the M&V p a ~ s  arc upkinsd in tbt MBV *w)iLit. 

A p p k a h  of proced~rca to aom-cner~y CCMR 

T h e p r o e e d m e s ~ t c d a b o ~ ~ ~ c P U y d d r e s s c n a l ( y ~ d c n c r g y  
efficiency CCMPs. These arc by no - cbe only type of CUUP tlw a pojcd 
devcbpe~ may meormtcr. For otha types of CCMPs, r pmjcd dmlopcr a n  moshPd 
m appmp&e basebe by following the shnmne of Uac p c d m s  psused in this 
toolldr ~ m ~ ~ e t o ~ t b c ~ b o o a d r y a d ~ t b c ~  
~ ~ l l ~ o w r c e , ~ s o ~ ~ l b a I w o u l d ~ i O t b c ~ ~ f ~ C C M P .  TbCacxt 
acpistoqusntifythcanissionsthatwouMannitbc~caseatdtbcani.riOar 
thatwould-withtbeCCh4F'hplsee. 'ibediffera~rbdwcentbcsctrvocrsc 
scenarios rqmsalts ibe Cmissim leductions a l i i l e  to the CCMP. In psfomiog 

a tbcststcpqcarrfute~onoftbeprojcdk~torcanUcly~illof 
the emission SOUTCCS in the barrline case and thc CCMP case. 

T b i s g d p r c c u h m e p n  beused tockvcbpm~bascl incform).CCMPtbm 
has becn ure.ruUy cmhatcd. For cxmnpk 

-, 
AmahnaeDariogproj&1,inwhichmc(tnneibmDcdRtha~rrkacd 
d i r d y .  T h i s r e d u c c s m a h n a e c ~ s , t h w g h i t m a s e s ~ d i a x i d c  
emissions 
A haarpoltation project that nduces cmisrioos 6um mobile mums. whik 
pubapsimrcasingemissions~ekctricitygmcrrtionaotbasomccs 
A reforestation project that hwesss c;irbon scqustdcm mtrs 



* A project that reduces agricultural methane emissions 

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

Published baseline development procedures 

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

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

World Bank. 1998. Greenhome Gas Assessment Handbook. Environment Deparhnent. 
Washington, DC. 

World Bank. 2000a "Baseline Methodologi*r for PCF Projects: PCF Implementation 
Note Number 3." Prototype Carbon Fund. Washington, D.C. 

Case studies 

Swisher, IN., 1994. "Forestry and Biomass Energy Projects: Bottom-Up Comparisons of 
C a  Storage and Costs," Biomass and Bioenergv, voi. 6 no. 5, pp. 359-368. 

World Bank. 2000b. "Latvia Baseline Study." Prototype Carbon Fund. Washington, 
D.C. 

Reference materials 

Figwk, Christiana; 'The Achievements of COP 6: Yes, the Achievements!"; Center for 
Sustainable Development in the Americas; December 2000. 

International Energy Agency (IEA), 1997. Activities Implemented Jointly: Partnerships 
for Climate and Development, OECD, Paris. 

B a l i n e  Toolkit 30 







~~e Emerging International 

Greenhouse Gas 

'Prepared for the Pew Center on Global Climate Change 

by 
Richard Ro~rnzve iq  
M a t r h e ~ v  Vori lek 

Ben Feldman 
Rodlta Kuppalli  
N A T S O U U C E .  LLC 

March zoo2 



~ncltira smmw iii 

A. U.S. Clean Air Act AmndmentS of 1990 3 
B. llle United N a l i  Fmmew.nk Catwentian on Climate C m  3 
c. Ropct-Based Pmgrams 4 
D. Corporate Ernisims Trading Sflam 6 

A Trader M d i v a t h  7 
B. K q  Attributes d Trades 9 
C. R d e s  of Smice Roviders 19 
D. Case Studies 21 

A Role of an lnternatimal Agteemnt 27 
8. Trading m m s  Under Development 28 
C. Imp& of Cmcunent Fdicy and M*et Devebpmmt 32 
D. ~ i i l  c h e n h s e  Gas Trading l n ~ t i a t i i  3 7 
E. Potential U.S. Dmkpnent d a P d U  Tradiclg 

System anr ib  PMuipatim in an lntaMtionJ A p e m d  3 9 



As businesses, policy-makers, and other stakeholders around the world haw become familiar 

with greenhouse gas emissions trading, it has emerged as the policy of choice to address climate 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 outlines of a genuine weenhouse gas market. 

In this Pew Center report, authors Richard Rosenmeig, Matthew Varilek, Josef Jamsen 

et al. describe the various public and private propbms under which many early trades haw occurred, 

the characteristics of the emerging market including the key features of early transactions, and the 

potential evolution of the market given the concumnt development of domestic and international climate 

change policy. Case studies of actual trades between four power companies-TransAlta and HEW, and 

PG6E and Ontario Power Generation-help illustrate leading companies' motivations fw engaging in 

trading. as well as me challenges they have faced in the absence of clear guidelines in the nascent market. 

Dnpite Me impressive interest in greenhouse gas trading. the market that has developed thm 

f a  r e k n s  fragmented. For example, as originally proposed, the trading regimes put fonh by the United 

Kingdom and the European Union differ in important respects: the former is voluntary and the latter 

is not; the former coven the full basket of six greenhouse gases while the latter is restricted to carbon 

dioxide. This results in higher transaction costs just as the market is getting off the ground. The 

challenge ahesd, lor business, poky-maken. and others. is to work together to help forge linkages 

between the emerging regimes, and ultimately to achieve c~nvei~ence. 

I am optimistic that m can meet this challenge. We are beginning to see the first glimmers 

of interest in the U.S. Congress, although the debate is upected to be long and difficult. Perhaps m e  

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 early 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 repwt 

1 fw sharing their experiences and perspectives. and acknowledge the members of the Center's Business 

I Environmental Leadership Council, as well as Aldyen Donnelly of GEMCo: Erik Haites of Margaree 

Consultants; Richard Sandor of Environmental Fiilancial Products, L.L.C.: and Tom Wilson of EPRl 

for their review and advice on a previous draft of this report. 
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A m r t . 1 ( a w p r ( G f f i ) a n i r r i m r h a b q p t o a p l a c r U * W f m p r r  

This nuM is drirca in irp pa by ongoing ncgaiatians of m i nhnn ima l  global clirmte c h q s  

treaty. .hich will likely i m m  l i m i t a i m  on GHG aissims. The nwket has been shwd &# wccesk4 

ernision5 tnding established om the pxt  m. such a the w l f u  dioxide ((SOI) tradiw 

p r w  incorporated in the U.S. Clean Air Acl AmeMmmk (CAAA) of 1990. 

Thispapudcuriba: ( 1 ) ~ a n d i n i t W i r a t I W h m p a i d c d a h v n r p L b r ~  

bxks and policy drmoprrnt: (2) characteristi of the ansgiw GHG markel and key feat- 

ol cab b m w c t i i  (3) paentiat e w l u l i i  d the muket due to ongoing comment donatic and 

intermtima1 climate change policy dmlopment; and (4) pmntial u e n r ~ o s  r-ding the U.S. mpomc 

to climate change. 

Origins 

gas trading has ik aig& in the united ~i ~ ~ m c a r t  -tian or m e  

Charpc (UNFCCC). Adopted in R w  de Janeim. Bruil. in  1992. the UNFCCC cst.blished th (a 

industrklized countries Lo return to their 1990 GHG emisrms *rck bl the year 2000 and J Wlenn 

objecthe of stabiliziq a tmmpkic  cmentratoons d greenhouse g%es -at a *rcI th.1 -Id 

dangerous MthmOogenic interf- with the climate sptm.' In 1995, the P d i  rrr*nd then 
+ 

pcgms md concluded th.1 the nabinding goal muld nol lud to thc x ~ n t  d hC Caatmb 

objeclirr d .tmaaphaic stabilization. In respmo. Mia agreed to punue a compkmmlay 

that would edrMW quantified e m i n i  IirniblbnS and n6ucti obl@tiaa hx dMloOsd canba 

This culminated in the negolialion of the Kpto Rotocd in Oecanba d 1997. 

The p o c m  to denlop N ~ S ,  mechanisms, md i n s t i t u t i i  mcsrr). to b r iw  ik Rdocol inlo 

face is ongoing. including the m t h  Conference 01 Paties I--7). held in -. Yaoceo. 

during Nonmkr d 2001. Wmgh significant mess was r h i  lhere and in pcrns ngo(*limu 

the R o t d  hn not yet entered into lace. and few national goranmmls have impxed IimiUians on 

domestic GHG emisrims or established trad~ng rule% Thus the GHG d e l  is evdving undu J basely + 
constrvcted. ad hoc f r a n a k .  To dale. ti has evolved from a rri+* d rmstty poiectOacd aniaiom 

trading posrams. h i c h  hm bean voluntary in ~ I u e  and rrhich tol*ctmly swve a psarnrs 

to f-1 GHG mplation. M m  recently, the Un~ted Kigdom and k n m r k   ha^ de*e(opd n*oluf 

rwu la lw  Pwams. 
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Project-Based Programs 

The UNFCCC allom industrialized countries to meet their emissions reduction commitments 

-jointly with other Parties" through a form of project-based emissions trading. This program became 

known as Joint Implementation (JII. Subsequent progIams haw provided practical experieme with Ley 

aspects of project-based emissions trading. These progiams and initiatives include the U.S. government's 

Initiative on Joint Implementation (USIJI); the pilot phase of international project-based emissions trad- 

ing known as Activities Implemented Jointly (AIJ): 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 common 

elements that constitute a de facto (though non-binding) set of minimum quality criteria that govern 

the creation of credible emissions reductions. These common elements include: (1) establishment of 

a credible counterfactual emissions baseline; (2) prwf of environmental additionality, (3) evidence that 

the reductions are surplus to existing regulatory requtrements: (4) proof of permanence or durabil~ty of 

the reductions; (5) demonstration that the emissions-reducing project will not cause emissions to increase 

beyond the project's boundaries (referred to as "leakage"); (6) establishment of credible monitoring and 

verification pocedura; and (7) proof of ownership of the reductions. 

Market Characteristics 

Even though few sources of GHG emissions presently confront binding emissions limitations. 

+ a grwing number of companies and governments have begun to purchase reductions generated in ms t  

part by the programs described abOve..Fe~v trades of GHG emissions to date have involved an exchange 

of emissions permits such as 'allowances" or "credits." since these terms reler to government-issued 

commodities that only exist within the context of formal trading systerns. Most GHG trades have taken place 

undar a voluntary sd hof framawwk involving& commodity defined by the trade's participants and known 

commonly as verified emissions reductions (VERs). These carry only the possibility, but not a guarantee. 

that governments will allow 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 (COs)' have occurred worldwide since 1996. This figure includes trades of 

reductions as well as financial derivatives based on reductions. However, the figure probably understates + actual market activity because not all 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-related 

commodities and excludes COuntleSS investments in projects that either purposely or incidentally reduce 

GHG emissions. Prices for VERs have ranged between 5.60 and $3.50 per metric ton of Cone. 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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p o a b m o t h a f a c t a s t h a t  affect Rductionr'camrrcialvdptuinclud.~li.biliIypaiDDDL 

a n a c r c 6 ~ n L I S . n d d s m m t n t h n d M e n n b y ~ d ~ a n ~ p l l j c t  

T m a a s t u d a p a i d c a ~ l e d b o L * M G f f i ~ i n m b m r * & i ( k a b . l i n l a d  

U K ~ n d b c n C h d ~ G f f i b r d i q a ~ b n n * c ( p a i c i p u R s . T k m l a n ~  

rrricrs a of VERt by TnmAnJ, a Win util*. hrm HEW. Gann HEW 6, 

e n a s d R d d m b d - i n g m d i t s f e l f u c C b a n d R n r r l D n n l h e * c t r i c i h m b m d .  

W s c c o n d ~ ~ ~ ~ ~ ~ n i m a p u c h a v d V E R s b y O n b r a P a r G c n a ; l ( m . a C r u d ~ & i & b a  

US Gtn. a s u b t i d i  of IJK US.-bared PG6E N a t d  Emgl  Gmrp. US Gen cleated rcduQiom by up(u- 

and d s W q i ~ #  rrUmc podvccd at a Will. Bah case dud* damnrmte that nhik prtictpnO 

bmrled fmm there eafty GHG bads, the lack d c*r  W i n g  rules has Increased transact& cosk md 

beenawDnifknt*npdimnttothcdncloprrntdamrcrobus(Gffie.  

National Trading Programs 

Serarl paanments haw naed ( m a d  in desiming brmatic Inding systems rhik k%Wn&im 

al tnding ~ i e s  mruin unda devebpmmt. At the n&kmnI*rrl. the Unit& Kin- anf DamrL hm 

each ataMished dunestit emissions trading progmr. Sa trading in these has *nrq byn. 

The European Union (EU) and other cwntries rc in wainus staps of domcaic policy deWwnmL N UK 

wbnrtil W. me state of Massachuuttr, ta camp*. will nguh reduct& d urbm dic.ida (OM 

c r n i r t m s f m n p o m ~ a n d r i ~ ~ a ~ ~ - a t o u o c t r a d i q d a n u a d c ~ ~ .  

The dmlopment of these and other tnding danomtnta that omisiom Ius 

gairid acceptance as a prefured pdxy instrument in the r v W s  efluls to educe GHG emiskms 

Thae pr- will bmst GHG trading activity and motmh mm Rpia emissions IM- thn if 
t 

gannments had waited fa the intermtimat community to conclude neg&iimn of UK KpCD RdoCOI. 

Alrcacb. the i n i l i i  of these proprans is prcducing J shift in the cmunodi that rmrLd 
. . 

pnfw to trade. Sana buyem' i n t d  is starting to shin amy fmm ERs, rROSe eli#iYli f a  uss & 

a kdge aplinst bindirg emissions l i m i t a t i i  is wmrlain. Intarst is beginning to shift tar rQ gcm~I~- 

mcnt-asued pennits mated by the prcgrams, lrhich an 4 definitim digibk fw  use &.imt m anir- 

sions limitation in their jurisdiction of uigin. P m i t s  also stand a wpriu chanceof b e i l  trMsfcnb* 

into lue~gn j u i s d i  ta prrpora of crmpliure. 

Signi i in t  benefits haw and rill result horn Uw cared d e d o p m t  of Wadi* 
s e e m .  H-, ra advasc impacts hawe alm mdted Rwfied the comment derclopnat d i- 

timal and domestic climate change policy. Emissions trading sys#ma cvrrntly in opentim a unda 

dnelapmnt exhibit unque features that may re& them inampstibk mth u c h  Ma. Fa cpmpk. 

the Danish and United K i m  (UK) system allor f u  Wiq d diffacnt gases cora MfumI 

eeommic satm. and utilize different mua of allowance and crrdit-brud trading To U e .  they hme 

not ldcrelopcd ~ l c s  gaaning interchange and mutual m i t i o n  d Urn tndabk units nlh u c h  Qha. 

which cw ld  impede u preclude beneficial crwborder banractop. Thac r e  aka sign~icanl differ- 
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exes between each of thew systems and the one being developed in the European Union. Already. 

the Eumpean Commission has warned that the differences in the UK and the EU systems 'could 

create market distortions in the f~ture."~ Had the treaty been concluded more rapidly. the international 

fra-k would have made i t  easier tor Parties to conform their systems leading to increased trading. 

S e w 1  private-sector and nongovernmental organizations (NGOs) also haw developed initiatives 

to help build the market and to create and take advantage of trading oppwtunities. They include the 

Partnuship fa Climate Action (PCA), the Emissions Market Development Group (EMDG), and the Chicago 

Climate Exchange (CCX). 

Future Outlook 

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 prcgrams. T h  agreements will increase the likelihwd that future domestic climate change policy 

measwes wilt be consistent with the rules of the Protocol. However, several issues still must be resolved. 

and, although likely, the beaty's entry into force is not yet assuraJ. Thus. in the near future. international 

and domestic GHG policy will continue to develop concurrently, with the risk that incompatibilities 

between regional. nalional, and subnational climate change policies will lead to market fragmentation 

and suboptimal ecwamic and environmental OutComg. Such frapenlation dcas not mean that market 

participants will not trade across systems. Indecd. market participants will likely devise methadsol trading 

ac rm  jurisdictions. However, devising such stnrctures and mechanisms will increase costs. 

Prospects for a well-functioning international GHG market have greatly improved as a result 

of the agteemenls reached in international climate change negotiations dur~hg 2001. However. significant 

barriers remain, including the unwillingness of the United States. the world's largest emitter, to ratify 

the Kyoto Protocol. A qualitative analysls of several scenarios related to the United States' future climate 

policy response reveals that, whilq in the near term the lack of an emissions constraint m q  provide 

an advantage to U.S. firms against foreign cornpetiton confronting such constraints, continued policy 

uncertainly may be detrimental in the longer term. 

In order fa the market to achieve its intended environmental and economic results, much wwk 

remains to be done. The international community must make an ultimate decision on the legal nature 

of Parties' compliance obligations with the Kyoto Protocol's provisions and must resolve several other key 

issues. Institutions governing the treaty's mechanisms must move forward expeditiously to implement 

the details of the Protocol. Such action wil l 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. 
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Etniuiom tmdinq h a  ernwed  ar a key mironmenmlpolirp inrhr- 

ment w e r  the p a t  decode. The flexibility inhcnnt in mechanisms wch a 

t r s d i n g ~ p o n n t o ~ t h e c m t d x h i e r i ~ ~ W o b ) a c t ~ . T h e r i d m n ~ d &  

1990 CAM, *hich authorized tradiq ol S@ al larvrar  to raduca pawom d rd dcpDsitb in 
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ecmomic benefits d emirram tMing. 
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1 trading in the absence of a bindiq international climate change lmay. The second vctb d Lk pga 
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Definition 

lh pm refers t i  -a1 typr o( trading $&WIS and LmIabb in 
In ads to ci%ih. their "rage in the papr. 

' ' 

Tlad*r Proyams . In a capand-uad~ tmem 1i.e.. a::srrance-bared tradlng) 

the mximum k l  of emssiam rhat can be reL?a& 

from rwrcer s set by the control authority. This level 
DS the cap  All router are rcqutred to have permits 

1i.e.. a ! : m n c o )  to emit. Each wrmit rpecifies exaclly 
h w  much the sburce is a l l d  :o emit. The permits 

are herly hasterable; they can be bught at =Id. The 
c m l  rutha<@ iwer exactly tne number of permits 

ne€ded :o poduce the desired enlission level.' The 
l a g a t  example ofthis kind ol v fem,  and t M  most 
capenrmive badlng nogram to date. is IN U.S. acid 

required to achieve an emissions csp, which ir a lized 
guaolity. Such a limit is not necersarily impored in 
a bareline.mdiredit system. The Clean DNelopmnt 

Mechanism, lor example. wu ld  operate as a baseline- 
snduedit seem.  

An allowancs is a government-sanct~oned rtghl to em11 

under a capand-bade system 

A wedit ts 1 gownmentfeccan~zed rtght to emlt undR 

a baselme-andired81 system 

ram popram. on rhach allwances 01 S02 can be traded 
A PemII refen to both allwances and credits Perrnts to mc;y  wrth an ernfssbonr cap 
are lwwd by govunrnents, autnOrlz~ng a s~eclfsc 

Under a mrrlhcad-cndil rntem it.e . credmt- w quant~ty of rrnirrmr. . ~. 
pmiFEt-oaYd tr+ing) each psrliripant is - . .. , .,, . 
a baseltns &if$ wh ih  b perf-~e i 

~wmitsare refenpd:to %'mmpllsmwbob in ~l is- .  
Pennits are pist ly l  1-'verified emiss'am reductions. 

If .%I actton is lak'en to rcducc emisskim, WdiNewe 
the commo6iiy"mi Commonly transacted in t c d q s  

Mwen the W i n e  an6 the actual emirsimrca . . 
M VeOitPd and traded.' The baseline esUDIMe3 far 

marus. 
. . 

Ciedaans MI,- can be fired. oared upon m Verified Emission W w t i o n s  (YE%) are created, in th. 
a b l u t c  level of 6mirr;ons: a dynamic. Cecreasing ahence of Peronsnt  ruler. w project-oared activ!t~es 
(Y increrjing owr trmc. The key d~rtinctim bewen a that are by the ad and ver.fied 
capand-:rade r)lslern and a metineanairedit system by, , 

d that tn the fmmer, tegulaled sources' emissMr are 
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rite development of on international CHC trading ayatrm d m  from 

a body of economic literature on the benefitl of rmiuiona trading, the Clean 

Air Act Anrendmentd of 1990, and other tnom limired azperimeno with 

e~niadiona f~rarketb. n i s  valM w o d u  M oraricr d Mc key polxies and pwgmns Uut lurc 

loslcnd me dmloprmt of the GHG M e t .  

A. U.S. Clean Air Act Amendments of 1990 

Thr Clran AirAct and its ornendmenta includeaeveml e m h i o n ,  

trading prouiaiom de~iqned to minimize the c a t  of achieving air quality 

objectivu. These programs have demmstntad that iflwing emissions roum to &tarnine ha 

hest to compfy n t h  Rductm Rguirmmnls achieve enimnmntal o b W i  8t 1 l a u  cort thn olhu 

reguIatay approxhes 54 allmuance trading undef litla IV d the 1990 CAM ha been the ass( 

mtqemir r ions  traUing success to date. It has achieved enwironmental benefits thm mquired 

4 la at a b c a t  than )ud betn estimated p r i a  to thc ~ o g r m l  imptemenlatDn.' + 
ThrprqmmimpOscdaupmSO,anmpmfrolnparaWnLrThckrdd.I- 

UnkiDIU Was reduced in hro phM. Soutra auld camp* 4 inrWliw technokuy. e h w  bn b b  

kmu in wnur cmtent. pu~~hasiq allmancer ha mhs nura in the w. a clle;li.l in dha 

atniti i  that w t d  Rduce Sq m i n i  

6. The United N a t i i  Framevrork Convention m Climate Change 

Article 4fzJ(aj of the United Notiom Framework Convention on Climatr 

Chonge IUNFCCC) includu a provhion that allowd Portia to achieve their -- 

conlmihnentb ro reduce emiuioru -jointly with other Portia' through loint 

Inlplernenrotion ( / I )  activitia.'The UNFCU: JI paiwm seks to Ama I 

(developed) countries to patxipale in coopenti  poiectr to reduce enImiom d pmhmse O.ur 

in developing cwntria and countries with economies inbmsition hik m q  Sus&tub*  



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

negotiate ownership of the reductions generated by such projects. 

The JI provision of the UNFCCC represenls a precursor to GHG emissions trading and, more 

specil~ally. to the two project-based mechanisms in the Kyoto Protocol. The JI provision under Article 6 

of the Kyoto Protocol authaizes countries in Anna B of the Protocol (developed countries and countries 

with economies in transition) to engage in climate change mitigation projects to generate emissions 

reduction units (ERUsF to meet their commitments. The Clean Development Mechanism (CDM), estah 

lished by Article 12 o l  the Kyoto Protocol, allom developed countries to generate certified emissions 

reductions (CERs) by engaging in climate change mitigation projects in developing countries.' 

C. Project-Based Programs 

The currerlt tnorket in GHG ernisaion~ had evolvod in concert w i t h  o 

~ e r i e d  of project-bo~ed progro)?~~ d e ~ i g n e d  to gai?r experience ond horned, the 

power of nlarketd t o  addredd tile climate change iddue codt-effectively. over time. 

these p w a m s  have evolved from pilot initiatives designed to provide practical experience f a  market 

participants and gmernments into mechanisms f a  achieving voluntary commitments. hedging risk, and 

complying with binding emissions limits. Each of these programs is governed by a unique set of rules. 

H m r .  they exhibit some common elements that constitute a de facfo (though non-binding) set of 

minimum qualiiy criteria that govern the creation ol credible emissions reductions. These programs and 

initiatives include the U.S. goverment'r Initiative on Joint Implementation (USIJI): the pilot phase of 

international wject-based emissions trading known as Activities Implemented Jointly (AIJ): Ontario. 

Canada's multi-stakeholder Pilot Emissions Reduction Trading program (PERT): Oregon3 Climate Trust: 

the Dutch governmenl's Emission Reduction Unit Procurement Tender (ERUPT); and the World Bank's 

Prototype Carbcn Fund IPCF). See Appendix I for brief descriptions of these key programs. 

Common Features of Project-Based Systems 

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

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

. Baseline "Without project" emissions performance scenarlo (either static or dynamic)." Many 
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* UII..LII-@ Linked c w  lo tha pasdim concept. cmmnrrrntll .ddi(Dlpk*. 
. . 

rrqtsrrr that the airsions redudions schM.by  U1. pmjecl would nol hm acurcd in tk 

-dtheproiect. 

S q &  Proof that emiss i i  reduct i i  were nd a Rwfn d a t i v r t ~ a  u-m to amp* 

rith akliw regulltiom. This criterion is dinclly linked to the ntablishmnt d slim To be 

credible. baselines should incupmte atsting ud planm?d regul~Icsy requrcmnts Uu( ham 

a dim3 u indirect impwt m GHG emistionr. 

ammstrsr~on that the pmiect's smmDns n d u c t i  ha souocs a mnomk 

By sequem+tion nll be duable om time. 

Evidence that the emissions reductii  achicrcd at the pmject site itc nd W to 

kmases in emissiu~ outsick the d the p+d (i.e.. emissiap '*1*.e'), u IM 

the c a k u l a t i  of claimed t m i s s i i  rsbctiom qtuntif'ia md rranh tar m. 

-ucl Mlkaob. Opiniw hom a qlulifrd thLd that the pmpond method kr 

alcul l t inganisr ionrprt -eunb.ah.5bccnndMtopa&acrrdiblcgusnl~ 
+ 

.rsaurrnt of actual pmject p d m m .  

c ~ ~ t n t i o n t h r t ~ p r o i e c t p o p m n ( ~ a ~ t i n u t e ~ t o ~  

d rrductms gcnuated 4 the poiel snd that &ha pottntial claimants are idmtifd. 

Thcv amibuta tuue also been uud 4 m a ~ W  pnItiiipants md vnia paidar to e d d e  

Droiect prf- in juudictiom *hat m pmticulr poiect- h.5 brrn hunulb IdopW. 

Differemes in Ptoj~~t-Based Systems 4- 

It is impa id  to nde that. daplte their similritia, pmjut- aim hlrr signif- 

diffennccr mat Id to diffatnl pmiect amoval nd crediiw artcome rithin difluent pugrams. 

h l i n  brims pograms recognize different *pa d mf- scuuios against r h r h  to 

mearum the tmatonr ductions achierrd by pmject. Thc me of different M i n e s  ueata d-t 



quantification outcomes. For example. The Climate Dust requires the use of a dynamic baselinein which 

emissions are calculated against an emissions rate per unit of output instead of historical mats emissions 

(i.e., a static baseline). Another type of dynamic psel ine is a technology benchmark. where the baseline 

emissions rate-is reduced as technological performance improves. In  the tirst dynamic baseline case. 

used by The Climate Trust, the project operator has certainty about what quantity of reductions will be 

achieved at any level of wtput. 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 regulators' decisions regarding technological advances. In  the USlJl program. 

several basellne techniques have been accepted. While this paper's purpose is not to critique the merits 

of different baseline approaches. it is important to note that the different approaches lead to different 

crediting levels. 

Additionalilj The Climate Trust, for example, adopts a stringent "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 environmental additionality, but does not require that 

pmjects' economic viabilily depend on revenue from the sale of emissions reductions. 

.Surplus PERT. for example, has accepted landfill gas tmethane) emissions reductions from large 

U.S. landfills as surplus, ewn though the landfills ale subject to regulations requiring the combustion 

of landfill gas as a means to control emissions of non-methane volatile organic compounds (VOCs). 

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, yill stop accepting reductions from a similar Project in  Latvia i f  i t  

accedes to the European Un~on and becmnes subject to similar landfill gas capture and flare requirements. 

D. Corpora te  Emissions Trading Systems 

111 oddir io~i  to for~nolproject-baled AydternA, individual companieA have 

developed i~it@rriol tmtling proqrarnd to ochieve ~ p e c i f i e d  voluntary reduction 

coninlitnientd. BP and Shell have pioneered these internal systems. Although designed differently. 

the BP and Shell syslems have provlded these firms with practical GHG-trading experience and have 

significantly advanced the dialogue on the benefits of emissions trading. Brief descriptions of these 

programs are prov~ded in Appendix II. 

:- The Emerging International Greenhouse ~ a s m x l  



bed upon the emia~iond reductions generated from the program 

de~cribed above. o market for GHG rrdvctiona h o ~  been entergin9 e in re rhr 

mid-1990~. Rrt~ipants in this m i n g  mrLct prccirc -1 bwfii fmm -3. Gff i  WiW 

but dulhges arrociatcd with trading in the lbscnce d clor   fa have limited the WOWJI d Mc 

nvlat ?his section of Va papar uph im *hl a market la GHG emissions h emagiw md idmtdim 

e~db.des.tnndrinthaee)mntt.MdUw&dmu*clsaricepmridas. 

A. Trader Motivations 

Among the policy imtrumentA avoiloblr to mducr GHG emiuiona. 

trading h a  emerged in recent  year^ ad particularly attractive t o  the h i n u  

comnlunity. llwngh few GHGimitting complnia cwently hce bindiq emissicas linb. pubic 

concern and the potentially large future cort of cornplying with w h  limits ham prrurded many bmims 

readat d Mc need to take action while minimizing corts. In Wiional cmiaiom nwMs, aMlishmnt 

of tamrl- by gwan- has pmeded trading. Section 1 d this pipar 6dcnliTcs J d 
4- 

~ ~ B ~ b e l i e v e t M p a i d i n s t i n r r i . l ~ t o r ~  

actkitits within this m q i n g  palicy hunmrL danonstnta ludaship m m issued public ancan. I 

~ l m b ~ ~ - ~ c a n g a n i + r h M M d e r o h f f l t . *  

commitments to reduce their GHG emissions and have u t i l i  tha mukel a me policy insmmmt 

to achieve these commitments. Eminiom Rductiom need nol bu my ~ n t  adrrrsanenl to 

contribute tuwa~d a c h i t  d caps* roluntw emkions trpb 
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~ i q R j s k  Many companies and governments believe that, despite present regulatory 

unartainly, binding limitations will be imposed on GHG emissions in the future. To begin hedging risk 

asvriated with these potentially costly restrictions, m e  buyers participate in the market believing that 

curent reductions are relativel'y inexpensive compared to likely future prices in a regulated emissions 

trading system. Thus, they purchase reductions hoping that governments will allow them to be used for 

compliance with future government emissions reduction requirements. * 

1earnin~-bylloinp Few companies possess extensive experience with emissions trading. For buy- 

ers-as well as sellers-who have not previously participated in an emissions trading program, early GHG 

trading provides opportunities for learning-by-doing. For example, until they prepare to engage in a trade, 

few companies will have conducted an analysis of internal emissions abatement options to determine at 

what market pice they ought to be a buyer or a seller of permits. Other educational aspects of trading 

include exploration of how to gain approval for emissions transactions through internal risk management 

pmcedures, h a  to contract for emissions reductions, and how to reflect the value of GHG assets and 

liabilities on company balance sheets. 

Illbll)&.iUIk Polic~ Practical experience gcumulated through transactions can also help to 

inform public policy. Knowledge developed in the course of negotiating and implementing transactions 

helm to impove 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 development process. 

Buyen 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 llmits. 

In particular. Canadian companies that have committed to achieve voluntary emissions reduction targets. 

such x Ontario Pwer Generation. TransAlta. Epcor, and Suncor, have purchased significant quantities 

of reductions to meet their commitments." Additionally, the creation of Canadian exploratory trading 

Programs such as PERT and the GHG Emission Reduction Trading Pilot (GERT) has familiarized Canadian 

companies with the concept of emissions trading. Similarly, the familiarity of U.S. companies with trading 

through participation in oiher emissions commodity markets may have facilitated their involvement in 

the GHG market. 
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likely 0 bdc in the futve. 

Japmese crmp.nies. tho@ cautious in the m d e t %  early st-. havz recenily damnsmed 

J inlaat in trading. 

Like bya of GHG einiskm reductions, s e I h  am intuested in dnnonrmtiw *.hnhip 

on the c l i e  chmge iwa. karning ty doin& infmning public po l i .  and shaping f u M  b.din# rules 

Scllar re also motivated by the opportunity to p m n t e  a revenue stream ha aniaionr 

r e d u c t ~ a e o m m o d i i y t h a t ~ u r i c d m ~ u e .  inthefU1~~.pojcct-mayakoEe 

a M e t o l a r t h d r ~ w d s b y i m p a i ~ t h e c r r d i h o r t h i n s r s d ~ ~ h ~  

rrrmuc weam daind from GHG sales Rw+e benefi can help to i m p m  acnll rr(ura hum 

eminiom-duciq poiscts. 

La)) GHG Wlcn do not l i  a c a m  pofik. They have ranged in sire horn lap munintiolol 

msplcomp.nmrithimertmsnc~crrditR(ingstovrpllloullndfillopartmrithmcrcdit 
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of climate change pdky, it is anticiptal tM d i t i i  rill al=a be mal Urn. 

Bt Key Attributes of Trades 
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In the ohence  of qovemntent trodinq rulca. GHG morkrt parricipanu 

have to define numerou attribute, of their trade.& Each brurtm h taiw to mod 

the needs d the indiridu* prticipank in the bade. Hasrar. pa#tri- can rely to smne amnl on me 

procalms e s b t d i i  by the -1-based dconibcd in Apprndh 1. This sectm i dcn t i  key 

GHG transactas in 19961997. 



Emissions Commodil) 

VeriiicdEmi~ionS Reductions Few GHG trades have involved permits, since this term refers to 

government-issued environmental commodities such as allowances and credits. Rather, mcKt GHG trades 

have involve&verified emissions reductions (VERs). They are quanlilied reductions that bear most a 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 incorporated into VER transactions." Buyen hope that 

gwernments will allow some or all of their VERs to be applied against an emissions limit, should one 

ultimately be adopted. 

fmissiom Reduetions Emissions reductions (ERs) are the same as VERs except that they do 

not require third-party verification. However. verification adds credibility to reductions ana presumably 

increases their likelihood of being recognized under future emissions trading rules. Thus, to hedge risk, 

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

Compliance Tools At the time of this writing, only the United Kingdom and Denmark haw estab- 

lished formal emissions trading programs as a component of domestic climate change policies The units 

traded within these systems can be utilized for compliance w~ th  domestic emissions limitations. 

Units and Gases 

Almost all GHG trades of all commodity types are denom~natedin metric tons of COze. Most. 

~f not all. trades have involved reductions of COz or methane since these gases are relatively easy to 
r 

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 

theywill be eltgible for recagnition 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 frequently used as the base year for measuring emissions performance. 8y contrast, 

reductions that wiil be generated from 2008-2012 tend to be desirable because those years constitute 

the lirst comm~tment period specified in the Kyoto Protocol. I t  is assumed that i f  other eligibility criteria 

are met, reductions generated during those years will earn recognition as credits that could be used to 
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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 established adequate institutions to review project 

proposals and to grant necwary host count* approvals. 

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

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

sellers to prove their ownenhip of the reductions that they would transfer to a buyer. 

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

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

particularly those such as renewable enorg), and demand-side management projects that offset or 

displace fossil-fuel emissions, demonstrating ownership can be challenging and has been a barrier to 

more frequent sales from such pmjects. Ownership of the reductions is potentially open to dispute 

because the reductions do not occur on the site of the project, but rather on the site of a fossil-fueled 

facility whose power was displaced. These are known as indirect emissions r e d u c t i .  because the 

reduclions occur at facilities dher than the one where the project has been undertaken. The possibility 

that the direct source of emissions would claim title to the same reductions claimed by the project 
. - 

developer creates potential controversy that buyers prefer to avoid. 

Tradable Instrument 

3 

I n  mast transactions. GHG market patticipants agree to exchange one of the emissions 
. . 

commodities described above. However, the authors estimate that between 25 and 50 percent of 

transactions to date have inwlved an exchange of financial derivatives such as 'call options' based 

on VERs or other emissions commodities. 

A buyer of a call option, which is Simply a contract specifying certain res$mnsibilities, acquires 

from a seller the right, but not the obligation, to purchase a fixed quantity of emissions at a fixed pice 

1i.e.. the -strike price") on or before a fixed date in the future 1i.e.. the "expiration date").'3 The buyer 

pays the seller of the call oplion to accept the corresponding responsibility to sell emissions reductions 

according to the agreed terms, i f  requested. The amount paid for the option is called the 'premium." 

12 
+ The Emwping International Greenhouse  as-1 



O t b  &+atins includz 'pvf & i '  %OIlax.' md 'swaps.' A put oplirm udit*r hl bujm 

of Ihe h rqM to sell a canmodity (from which Me optim is derived) at Vu strike pice m a 

b c ( o n ( L c ~ d s t e . R * ~ t l w o f t h e o n i o n e q o i n d ( o p n c M v t M ~ i * a t t k ~  

pice I ILL bqa am* the option. The pcmiurn h paid @ th. to the xlk at the tune the 

in- hnrr(iol is cloud. 

Caarsor ' te~cr ' imohehro~ansact iora inrh ichoncpat ) .~acat tndsc(hrput (~c  

Ilb &b dfkral d n i  pia and the w m  upintion date), and the cwnterprh vlls r can nd buy 

a put Ey a price flaw and ceiling. each poritm will pmvide pmistlon aKaim( nuts( mnarrn(. 

Ycdpsr r  b- in which on iype d commodie is exchanged lu anMha. r . ths  Uun km USA. 

In cmieDm b'.6*L thae oIim are tar benefits to mps as wm taa authai i i i  cDnsidcr then to te 

m n t a P b * ~ U c h a n p r '  

FdIbcmbnrr tDmare~rro@bk.  1nihiror ldbnYctim.abyaicquirrr  

l m m i d  mckcthsd mme&irc r inlsga F u  uanplc. a &qa might rp& righis to 10.000 toor 

pa Yew duiw 20062007. In urn instances. payment for wch slnrnr ts ponded 'on Wm.' 
f 

Mnq mce r@Ms to the red~tions have been l r a n d ~  to the buyu. In dha r m l n c a .  btqws 

~ m l c + r r b c t i m r t o b e d e l i * m d l a t a .  ~ a l l a n p ~ d n c ~ t o f i w n c c r ~ d t b a i  

a n i n m a ~ p D j e c t r a t h e p e s e n t t i n w @ ~ t i n g M m d i r t . l ~ ~ c t h a r i h t h 9 * d  

emksime m k d i  Mmevu. ii should be mtcd that sells crediiudhines .nd b.eoar 

i r n p a t l l l i a u a i n ~ t o n a r d - t i a , r h a c ~ ~ n ~ k ~ a p i o r l O m i p t d U r ~  

in questm. (Thee issues .n d i d  b.la..) 

- Rcdurbion Actmty 
i 

llclrrrhna Ii h posribk that som activities IW reduce GHG anmiors wi l l  not be eligible 

b m W C a a f i t r F u e u m p k , p m n m c n t s ~ ~ ~ l u c t a n l m ~ n t u e d ~ f U R d ~ D m ~  

by nucbr pmw prrntm. (The Padies at COP 6-CIS* in Bmn and at COP-7 m YmLcCh 

that t k f  should %rain fmn using- ERUs and CERs 'pnaded fmn n u c k  l i lcllR*5' to mBS theit 

C- vnhr the K W  Rotocd fa the C U n n i t ~ t  pm0.*7 



sqsaml& A t  the inception of the GHG market, sequestration projecls were popular among 

buy=. Offsets lmm such projects were perceived a cheap to generate on a per-ton basis, and they 

provided an konanic rationale la protecting forests. which provide additional environmental benefits. 

Over the past.se*eral years, uncertainty regarding sequestration's future treatment in an international 

agreement h x  diminishad the canmercial value of sequestration activities. However. the inclusion in 

the Bonn agreement and the Manakech accords of rules regarding the acceptability of sequestration 

activities will likely revive these projects' attractivenest. 

RcaemOla Energy and Demand-Side Managemsnl 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 ~mject  site itself. Multiple potential claimants, such as the owner of the emitting source, technology 

vendors, and the entity installing the technology.might attempt to claim ownership of these reductions. 

In addition. quantification of these reductions can be difficult because it requires access to data M 

missions resulting fmm generation of grid-supplied electricity, such as the emissions characteristics 

of the electric generating units being dispiaeed by the renewable energy or demand-side management 

invertmentr. Octerminlng d i i l a e d  emissions fmm such activities is particularly difficult in increasingly 

+ interconnected and restructured electricity markets that are not controlled by a single dispatch autharity. 

Even with access to these data, potential sellers mUSt choose whether to calculate their offset claims 

through comparison to a grid's annual average emissions rate per unit of energy, m to a baseline t h d  

acfounts f a  seasonal andla intra-day variations in nnissions. Governments haw not indicated what 

degree ol  dctail will be adequate f a  certification, w if such indirect reductions can even be credited. 

t :  

Fuel Swiezbinx. Pmducffon Energy EHiciency, and Fgitive Car Caplum Switching to less 

carbon.intemive fuels, imprwing the efficiency of product~on processes, and capturlng fugitive gases 

from landfills, pipelines, mines, and other sources have been popular activities because they generate + 
real, easily quantified emissions reductions as compared to other activities. Many, if not the majority. 

of transact~ons in the last Ma years have been generated by these activities 

Li~bilif)' Provisions 

In a market fraught with many uncertainties, buyers have regarded it as particularly important 

to specify in contracts what recourse they would have if sellers fail to fulfill their obligations. Should the 
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indiwta a&. from a rnar*et perspective, the impwtance of there attributes is  often superseded 

mat of credihorthinlss, since this is  the means by which buyers ascertain sellers' ability to fulfi l l 

a&8Sd camnitments. These commitments usually include an obligationto deliver a specified 

quantily of rcdations that meet future certification criteria, including baseline and monitoring method- 

dcgies, what- these may eventually be. So the particular methodalagiu adopted by sellers at the 

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

Host Country Approval 

Under future rules governing project approvals and emissions trading across national bwders. 

thecomsd of both participating countries will tx a prerequisite for official recognition of projects or 

individual trades. Buyers seeking to prepare for the onset of binding emissions limits have sought to 

obtain host country approval for trades, when possible. Mosl project-bared systems require such appmval. 

H a t  country support has been particularly important for CDM-style projects due to the varying 

I d s  of support among developing-country governments for emissions trading and project-basod i n m t -  

me& BacwM fen developing countw governments h a w  yet established a CDM office with authority 

to appma of reject projects, acquiring explicit CDM host country approval has been difficult. For buyers 

+ motwbted by voluntary commitments rather than future compliance, host carntry approval is unnecessary. 

Har r r .  h a t  country approval will be required under the Kyoto Protocol, should it enter into iorce. 

Accading l o  the authors' research, approrimately 65 significant GHG transactions have occurred 

w idw ide  since 1996, resulting in  the exchange of between 5 0  and 70 million metric tons of COze. 

However, for rewral reasons this figure probably understates the actual level of market activity. First. 

this figure feflecis a fairly narrow definition of 'lrades" that excludes strategic investments that produce 

+ 
emirrims reductions but which may not be intended for immediate transfer to another party. Also. some 

mmpanies choase not to publicize their trades. so the% are not reported. Additionally. this figure 

excludes trades within BP'r and Shell's internal trading systems. Small trades inwlving less than 1.000 

metric tons of C02e are also excluded. 
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CompIbw8 Tools In September 2001. DuPont and the Marubeni Corporation conducted the first 

trade to take place within a formal gmernment program. Oupont sold 10.000 2002-vintage UK 

allowances to Maubeni on a forward basis. More recently, several transactions have occurred in the 

Danish system. In  one of these. Entergy, a U.S.-based electric utility, purchased 10.000 metric tom of 

COz fmm Elsarn, a Danish utility." 

k potential market participants grow more comfortable with the UK and Danish programs, 

trades of compliance tools will become more common. Prices paid for compliance tools will be higher 

than those paid f a  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 

prices for compliance tools will be several dollars higher than those for other commodities currently being 

transacted in the prscompliance market. For example, early indications in the UK market sug~est a 

mid-market price ol approximately $7 per metric ton of C02e. Prices in the Danish market will be capped 

by a nomompliance penalty of approximately $5 per metric ton of COP of excess emissions, with current 

bids and offers suggesting a price of about $3 to $4. Dutch ERUs must be considered VERs at this time; 

however. they wid become compliance tools if they met JI criteria under Kyoto Protocol rules. should 

the Frotaol enter into force. Prices of the contncled reductions from the fin1 round of the Dutch ERUPT 

program are higher than other VERs because they have already received government approval. The prices 

are also higher heeause of unique contracting and procurement procedures. 

Greenhouse Gas Prices by Commodity vpe.Vintage 

NOTE: lam .Pala( I- 22.2m2. 
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C. Rdes of Service Providers 

In addition to buyer4 a n d ~ e l l e r ~ ,  other e n t i t i r ~  ~ u c h  ad  broker4 and 
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Engkeing, accounting. certification, and consulting firms as well as environmental NGOs 

vlat w i d e  validation (ex ante audit) and verification (ex post audit) se~ices provide assurance that the 

miuiaa reductions meet a minimum quality standard. So far, providing this assurance has involved 

activities such a: 0) analyzing the plausibility of baseline assumptions; (2) ensuring the accuracy of 

data d to calculate baselines and actual emissions; 13) ensuring the accuracy of emissions reduction 

c a k u l i t i  (4) ascertaining the adequacy of monitming methodologies; and (5 )  assessing ancillary 

woject benefits. However, tho standards used to conduct these analyses have, to date, been determined 

mainlr by the vnice providers themselves, along with the demands of buyen. Both draw on criteria of 

existing project-based prwams. 

Several NGOs and companies are currently leading pojects to develop more rigorous and 

uniform reporting standards by which to perform verification." For the most part, governments have not 

yet scecified s-ds for conducting verification of reported emissions reductions. The Dutch ERUPT 

and WaM Bank3 PCF are exceptions, as they have issued specific verification criteria and 

recommended vmal firms that are qualified to assess proiects' adherence to those criteria. 

Financial Institutions 

Financial institutions like banks and insurance companies perform basic functions such as 

finaKing and risk management. Products and services provided by these institutions may include project 

financing. classical inswnce solutions, alternative risk transfer, derivatives. carbon investment funds, 

corporate equity analysis, and financial advisory services." Several European financial institutions are 

a l l W  des~gnlng new financial poducts and services targeted at the needs of corporate clients that wlsh 

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, a t  present there is limited scope for managing specific GHG market risks through 

ClasJical insurance mechanisms due to the fact that many risks are political in nature and therefore 

difficult to i n s ~ r e . ~  In  convent~onal project financing. i t  may be beneficial for bolh the project sponsor 

and the lender to take advantage of GHG emissions trading. JI, and the CDM when structuring new 

energy pojects." 
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The following c a e  ~ r u d i e ~  help to i l lw tmte  the concltuion, aumma- 
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a Ganua u l i l i  Hnburgiwhe Electricitah-We* AG ( H m .  This is thought to be the ncildr td  
+ 

By 1999 .TransARahada l rea&y~ inahmdfuldGHGank*oarplrebacl.Dol)lon b 

Own 4 as a manba of the Greenhouse Emissions Ylnqarant Comorlim WNCa). a nd-krqdi( 

C a d i n  corpaa i i  famed by companies sfeking to 'danomb*. indstty lsldaship in dcrcbping 

voluntrl nd ma-based appoacha to GHG missims rrpn;larrnLm'' Hniw pmhased nmsi d b 

reductions brm projects loulcd in North Amaica. TtansNta d c c i  to a ~ q e  in a nmm dMeWiW 

trade k r sduc t i  generated by a pmject in E m .  + 
At the same time. h. Helmuth Gmrcwlh. haad d ihe E n q y  Carcg( F u h n  ~mup 1 

HEW. municipal utility of Hainbug. G m y .  attended a nnlaan in SMtp*1 lhac he hard a 

Drrwnblm about the mwrgence of the mahe for GHC mdsions RductPnr ARemds. Dr. tmpuU, 

apposched the anisms bmLH who had d e l m d  the pcnnlltkm to ing*ra rhcma H m  ~ h m d  



s n s b U a h  d rind turbines near Hamburg might be capable of generating marketable GHG reductions. 

Rccognb*le that such reductions might meet TransAlta's needs, the broker swn initiated negotiations 

bebEa the ho parties that culminated with the public announcement of a su~cessful transaction 

in Jwu 2000."The trade took three months to complete. It did not receive formal recognition from 

Ca& pmvincid and federal governments. 

T r a m  agreed to purchase a total of 24.000 metric tons of C02e verified emissions reductions 

(3.WO metric tons per yea  generated from 2000 through 2007). HEW would generate the reductions by 

dispixim its an fossiCfueled generation with wind power during periods of high demand. The electricity 

generated by wind would allow HEW to maintaln the same average level of output with reduced emis- 

siom. me companies agreed that a German standards company. TUV Management Service GmbH, would 

be at the seller's expense to verify that the reductions had been generated as promised. HEW'S 

fir* vai f i i ion and monitoring report, which covers reductions generated during the year 2000, includes 

a desaiptim of the project's baseline and monitoring methodolwies. It will be supplemented annually 

with an appendix containing new data for calculating the previous year's reductions. The report lor 2000 

ha bem appmrrd 4 TUV. 

. Bolh 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 

I0 demmntrate publicly the viability of emissions trading and lo gain experience with tradiw Accwding 

to Bob Page. TransAlta's vice-president of sustainable development. the deal was "part af TransAlta's 
5 

O W o i n f  commitment to reduce our net GHG emission5 and lead the way in proving'that market-bsud 

mechanisms such as offsets and emissions reduction trading really work."" Given the relatively small 

volume of the trasaction, the amount of money involved was considered lo be of secondary importance. 

In fact. Dr. Groswnh stated that the costs associated with completing the transaction. including fees 

for layerr involved in drafting a contract and technical experts that assembled relevant data and 
8 -  

calculated the reduct~ons, exceeded the revenue that HEW received from the sale. Dr. Groscurth 

explained lhat t h e  costs were particularly high since it was the company's firsl trade. but noted 

that the resulting experience has substantially reduced the costs of subsequent transactions. 

22 
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F a H H m . u * ~ c o s l r r ~ t r d ~ i i q U a m d . m d s o U a n o a t ~  

n l o u @ h t h a e * r r ~ f a U r ~ d e r n o r i o n r t n d i t h o u d p u l U * ~ . ~ t o o L  

signirunt tima lo cnvaa Uul u* c a t n a  conrumn*inl u* tnm83bm paided HEW witb adequm 

polcclim a@mt any u n w  outcanr. HEW a f s  hd b dsrdop n adequate bacl~m 

tocamute the pomr mtuctiora The compvll fud ura( op(iola han rhich b sekct in  the 

absencx of any pamnment rules on this matla, the bya a d  the vuificr lclcd as the unwnate v b r t a  

of the baseline's adqw. 

In TransAna's view. ma of the k q  hcla that nuda Ua deal was the fact that HEW 

o r r r d m t o n ~ t h c m r i d . t u t s ~ a L l o U W f ~ l f u c l u n R r r h o n a n m D l a n u l d b c d l S P I X C d .  

According lo  Paul Godmm. manYgu c4 sales a d  makeling in T R n v b S  GHG offset 

operatiion, the c- had Rvrntims about prchxiw fedlrtnm ha rraanMI enugypqacls 

in  which the m n c r  of the poject did nd alro a thc f&l units. a the amaship a d  qvnfif lulm 

of such reductions are often difliiult to Mr. Godman added that HEITS strong firuncial 

slanding provided assurance Vlsl it rrarld bC capable Dl fulfilling its o b l i t h s  in the M. rhrl, 

enend -1 years into the futue. 

- Both cornpanics that their positive crpricrm arouqcd them to in olhu mda 

After completing its sak to TnnsAna. HEW muchaud R d u c t i  in ada to gain a$am on the + 
'buy-side' of a transaction. TruaAna has also been both a Wlla and 8 krp and is upmdw its GHC 

trading o m i o n  even f w t k  to denlop plrtrurships with compnnm that may seek to ben(it han its 

expertise in the market. Thmn@ ib nnr Crbon Yr(rct Init i i irr. TnmAlt. rill otla to sell r pornon d 

reductions in h existing portfd'm. h i i h  h8uc already been wbjeaed to the compa)ns internal q d i l y  

asse sment  p r a e a u r s .  With these and other GHG trading initiaIinr. tmth canpanie hop to take 

adantage d poring oppatwritiia in lhe @ng GHG market. 

FIXE-Ontario Parer Generation: The Thew d Third-Pimiy Review Pmeaes 

Parlicipatirm in the GHG nurU hs k e n  mstb rduntvy to date. is c*r  HU M e t  

paticipants perceive soma bmefitts ha m q  in p-Omp&im bMct i  Horr*a. in the 

abvnce ct c k r  rules m i n g  tr8dirl. ons should nd aalooL me prtiul cM*a(p d duiq 

thae benefits. Completing a p c c ( m p l i  GHG bde m q u h  nvLcl p m t i c i m  to ne&ate 



not only the traditional commercial conditions of any emissions transaction, such as pice, quantity. 

and vintage, but also a host of other issues that would not arise in  a maIket created through formal 

government rules. As the following trade between Ontario Power Generation (OPG), also a member of 

GEMCo. and U S  Gen New England (US Genl, a subsidiary of the U.S.-based PGIE National Energy 

Group, illustrates, resolving these &sue$ often requires a significant investment of time and effort. 

OPG, a major Ontario-based electricity generator, has been a pioneer i n  the area of emissions 

trading and is one of the most active buyers and sellers in the current 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 C O s  emissions reduction credits from North American and international 

sources.= According to Dave Coates, who manages OPG's GHG emissions portfolio, much of the compa- 

ny's activity in  the GHG market has been driven by this commitment. 

OPG has successfully completed trades both with and without the assistance of emissions 

brokers. The trade described in this case study was completed with the services of an emissions broker. 

In  1994, through a broker, US Gen offered to sell OPG up to one million metric tons of C02e emissions 

reductions generated by capturing and destroying methane that would otherwise be emitted from the 

Johnston Landflll in Rhode Island from 1998-2000.a 

US Gen's offer appeared to meet OPG's criteria f w  emissions reductions. To help ensure that 

purchased emissions reduction credits are recognized against OPG's voluntary commitment. OPG has 

commilted to have all of its purchases scrutinized by Ontario's PERT program (described in Appendix I). 

OPG 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 annually reports its GHG emissions to Canada's Climate Change 

Voluntary Challenge and Reg~stry (VCR) Inc. In  2001, the credits used to meet OPG's 2000 target were 

transferred to the VCR for retirement. 
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a upuience with trading and lo prrnte nrrnua. PG6E ha been M active prticipanl in aha ainiolr 

r a markets m the Untied S M Q  bul reccmucd ttml GHG badtrp mvld ~nrdn a unlque s* of 

3 
In pmicubr. nawztlng the PERT pocar hum oul lo te mm bou- a d  requued mm sm 
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a 
were hee to brang up an), ltwn relatmng to the PERT nmcfata). crrla~a Vut nduclms be rut. guanldt- 

a abk. ra~ftabk. uvlus. and untque. H a w .  al t M  tlme t h m  nue no lomu1 pmcedua porantw 

a time limits f a  deciin-nuking and m final vb i ta  to detamine if a s e ~ w  M met rpecifi critaia 

@ a  
Following the PERT pmcas md ths npotitii d lhe cnbxt, the mde ra ertnhulb 

P consummated in Apr1l2MK). roughly a  pa^ aft* lbe hctnrmcti was initiated. Bolh comOnk5 

a i, satisfaction with capktion of the tnde. Hara. their upsim dmm&r#es M. rithou( c- 

a defined -la. the costs of emductiq GHG a&om hmxtii may be high ewm in insbncn w h a t  - . 
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The following table presents examples of actual transactions and emissions-reduclng activities in 

the GHO market. 

( ~ u r n ~ l e s ( o f  Actual Transactions. Projrcts.andPanicipants in the Greenhouse Gas Market 
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Thid ~ e c t i o n  the future direction of the GHG market. n ty 

considering the rolc d an i n t a r u t i l  climate C- in facililling the dmlOpnrnt d danmtic 

policy md the 6% auLc(. It t)M bratly M b e s  a mlcknl mem in the United St*. hro 

d i l - l e v e l  W i n g  gtam being dcnloped in E m .  and a vlpnrutiaul posnm b c i q  dcrcloped 

tq Uw E m  Union. assessing ho* concunnt intamrtiorul. n t i .  aid s&.nahd pol-nq 

rnll affect the ramtinucd evolution of the GHG -el in the --tarn. Wat. it armim prmwccla 

and nongwerrunental dfais desigmd to gain upricna wilh W i n g  in the mnkd d emtinuiq p o l q  

.nd regulatory uwatainly. BuiUiq on rexnt progeu in intun&l.tiorul nc#utim5 the section also 

suggests the a c t i  n e e s a y  to a t e  a mm mbust maltel in the lmOa t a m  Finally. il it to 

the issue of 8n intematimal m n t  ty conridairs# possibk vmrpt fa U.S. pt icipat im man 

i n t r m a t i  sptem and Uw i m p l i u t i i  d U.S. partiiip.tion f a  U.S. md nm4J.S. rm.  Uw ecanmny. 

and the environment. 

A. Role of an International Agreement + 
MoAt countr ia  have   up ported a mulrilaterd naporno to q 1 o w  dimate  

change for more than a decade. no is in reqnitDn of them nmw d the pDbCrn md 

of the la3 that unilateral xbption d l u t i  emissions limits could tha(m smomic onpchbmcn. 
. . 

Effah to deveb  a mu~ilatual mpomc began in the Me 1980s rith mi b a hrrrart 

conwention on climate chaw. Mopted a Rio  de Janeio in 1992. the UNHXX: -&hod a ncn- 

binding goal for i n d W i n d  counlries of Rhming to 1990 GHG emiaom *rrb ty the pr X X X )  

and i n  objective f a  ~ i a  r a w  to stabilize atmospha~ concsntnlions d gmenhw gases + a kl ttmt + 
wuld pncnt anthmpagmic intatance mth the climate S)ftan. A 1995 rcr*r of Ma' 

unclwbd Uh the UNFCCCb nmbinding emissions target would not lead to xhiewement d the 

Cwnlion3 objectira. In mspcme. Rrtm agreed to pvav a can~lcmntay .asanrm t~ u ( m  

establish gunrtifd emiaom l i m i t l l ~  and duction mjcctira fr# drmopd count&% This culmi- 



nated in the negotiation of the Kyoto Protocol in  December 1997. The process to develop rules. 

mechanisms, and institutions to bring the Protaol into force has continued through the present. 

including recent negotiations in Marrakech. Morocco, in November 2001 

The Kyoto Protocol does not specify the policiesand measures individual countries should 

implement to achieve their emissions limitation. Rather, i t  provides Parties the flexibility to comply with 

their commitments in the way they deem most appropriate to their national circumstances and policy 

traditions. Parties will undoubtedly implement a mix of policy instruments to achieve their cmmilments. 

including taxes, slandards and regulatory measures, and voluntaly agreements with industry. Many 

countries will also establish domestic trading systems in ader to reduce the costs of achieving their 

emissions limitation incaporated in the Protocol. Compliance at the lowest possible cost would be 

realized by harmonizing domestic trading Systems in order to facilitate international trades. 

Several Parties have initiated their policy development processes priw to the completion of the 

Protocol. Their task in developing a domestic system and potentially harmonizing i t  with other systems 

nar been complicated by the lack of a clear internalionel policy framework. As a result, the programs 

beccfning operational have important differences. Whereas some of these differences are inevitable due 

70 each government'r policymaking traditions and national circumstances, they could have been minimized 

81 greater clarity existed at the international level. This would have fostered the development of compatible 

d M e 5 l i C  Splems and a market that achieves the Protocol's economic and environmental objectives at 

rhe lowest possible cost. 

Disputes over the Kyoto ~ i t o c o l  in recent years have cast doubt on when it or another agreement 

would enter into force. This has significantly dimmished the plausibility of the scenario described above. 

However, the progres made at COP-6bis and COP-7 has greatly increased the potential of achieving 

c clear and binding international policy framewwk over the longer term. 

B. Trading Programs Under Development 

I I I  ~ p i t p  of the uncertainty that hcu chnrncterized international elinlate 

c-l iang~ ~ l e g o t i a t i o n ~ .  ~ e v e r a l  government2 Itawe initiated the dwe lopment  

of d o m e ~ r i c  CHC e r n i ~ ~ i o n ~  trading ~ y ~ t e r n ~ . "  This section provides brief descriptions 

of a sub-national system being developed in the United States and national and regional trading 
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Pnwa6beidnc)opcd in E w .  ll i l l udn ta ihn  inVu.brenadr  bindi-beay 

riO, chr mla b r h ~ h  danestic sytcm,  could eonform. W i n g  ~ k r  in nohiw -ic rrstanr 

di l fa  sabs&ntiily. Detailed dauiMionr d the Masachmzns, Danish. nd UK pm~ns r e  pardcd 

in Awmdia IV. 

Masuch- recently becam the first U.S. state to impore - missmm lunia m u r s l i l r  

fassikfircd porn plants. which have historically bem subject to las stringent m in iom r d u d m  

rmuhncnts than m plants undu the Clean Air k t .  The new law in- lunits m fou klndr d an 

emissions (S4. N h ,  mucufy. Md C&) Iran sh i. po*a in the state The ha C q t i m  requie 

m n t  can be mct citm thmugh internal +lions, such a repmering hwn coal to n a t d  gas. a thm@ 

the pchase of offsek fmm &ions feduction poicctS. S p c i f ~  ~ l e s  for editing OHM harc not 

yet been developed. but the slate has indited that Offsets rill hme to be real. surplus. w*fubk. 
. . 

pamanent, and enforceable i nk&  to be creditable wind the anisions reduction nqu"emmt. 

I k n d  

. In 1999. introduced mi- t n d i q  unda the W Owta k t .  rhch in- 

a f i r r toc ' ind - on powr-secta - moriom. It established r bW anioDns quc#a (a &micity + 
producers of 23 m i l l i  metric tons of Cq in 2000. The cap .rill k nduccd t* 1 millim mb* tom 

~ ~ ~ 2 0 0 3 , ~ n i t r i l l n a c h a ~ ) M I d 2 0 m i l l i o n n * ( r i c t o m l n o r d a t o - m  

braaaims. makd paticipants must notify the h n k h  -0 *henmr they wish to 

tmsru allwaxes to amc&e# prficipant. If n ekcbici pmducwk muncjl aissias cnad its hold* 

d.Ibmca. i t i s w b j e c t t o a p r u ~ d 4 0 h n i s h L m w r ( a b a n U . S . f 5 6 ) p r ~ ( m d c a r r  

ankr ionrTheraanucdairedhrmperP(t ier (amncrmpl*nccir~(aordasbcar inl~ 

The.-&adrelylaprubm&mttodisadnnlritlpcrrsW--rp 

countria. rhich lime not imposed simila emisskmts rcductim nqu*annls m their &&ice pahoa + 
United Kingdom 

The United Kingdom was the I*zl indusbklkd amby to dmbp l ha&besed a- 

~ i ~ ~ . T h e U K ~ ~ a h c d & f i n s ) ~ k b ~ b . d i r p p r s r n m  



August 14. 2001. While the trading program officially bqins in April 2002. lonvard tramactions of permits 

have already taken plxe. UK entities may participate in the voluntacy trading program through four paths: 

(1) by signing a climate change agreement with the government, which could lead to an 80 percent 

dix6unt fw companies subject to a domestic energy tax known as the climate change levy (CCL); 

(2) through direct enlty, giving companies access to financial incentives; 

(3) by generating project credlh through eminions reduction activities that could be sold into the 

trading system; and 

(4) through purely voluntaty participation in the system. 

The first compliance period f a  companies participating via direct entry will run lrom January 1. 

2002. to December 31. 2002, with subsequent year-long compliance periods starting January I. 2003. 

and running through 2006. The first -year compliance period for companies entering via agreements 

began on January I. 2002. 

The UK system is complex, with distinct absolute (sources agreeing to emissions caps in 

exchange for the discount on the CCL) and unit (sources agreeing to rate-based emissions limitatians 

.t. in exchange for the discount on the CCL) sectors. The unit sector has limited ability to trade with the 

atmlute sector, which could reduce market liquidity. 

European Union 

In preparation f a  ratification of the Kyoto Protocol and to ensure the compatibility of member states' 

dcmestic trading pwams, on October 23. 2001, the European Commission Mued a proposal for a directive 

that would establish a rnandatey EU-wide C h  emissions trading system.' The directive prcwses two phases 

IOI the program: a preliminary phase froin 2005 to 2007 for member states to galn experience with trading. 

+ and a 2008-2012 phase mirrwing the first commitment period of the Kyoto Protocol. 

The EU trading program would initially c w r  only CO, emissions. which account for approximate- 

ty 80 percent of the European Union's total 1999 GHG erniss~ons. The Commission may consider the 

coverage of other greenhouse gases. as monitoring issues are resolved. The emilting sectors covered by 

the program include energy combustion installations wiih a rated thermal input exceeding 20 MW, oil 
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r ( * r r * r . o l s a s a . n t d ~ i m m d p o c o t i r l . m d ~ d c a e n t d a r ~ . r d  

F D s p D d r h n * u ~ - k r ~ i ~ b & p a c m ( d ~ c d C q a i r r i o n r i n U w  

Uaia m 2010. md id& 4.000 to 5.000 insh4Iat.tlaa. Inclusion of add*- s a 8 n  id 

r l i r i ( a * ~ ~ n y . b o b e c m r i d r n d * a w * . m d i n c l i r c u n t a t h r m n i r a i n ~  

n p D l t s ~ m d n r i f u t m c r i t a * k r ~ ~ k r i a a M m m b a l t l a w l d h m m m c ( .  

)a the initial tkea y.n of the -am, thc EU dincl in rwld mandab that mmber stales 

rPoa(r to affected u*rm on a pndlathend bnis (i.e.. baed on h s l u u l  emksm~n~l. - 

4 Jme 30.2006. the C m v n i  wi l l  review apaicncn with the initial aIloul*n method and att- 

W abbCsL a krnmized alkcaion fa the fwst Kpto commitment period and bcpnd. In thc 2005- 

2007 pried, nmnbu states m& m u e  tha their national a l k a t i i  phm conform to (1.e.. enable 

canplbna with) the EU alloulim. 

Thr popDvd EU d i k e  r w M  a l l a  ta unmsbictcd b.nLiq a( alloranca fmm one rn to 

the w the 20062007 phase a d  mithin the subvgucnt hyer compliance paiod. Usnba 

mhrdccida*hcthcrtodlafabmtwbchnnth.priodcndiqin2007uldbslinnilinZOOa 

T k a p o p o ~ l ~ ~ ~ a l l a f a b a n u q h a n m c ~ i n - ) u p a o d t o t h W . R a t h e t i r s l  

-pried. 

T)r f 1 M 1  penally fa w n m m p i i i  dutiq the 20052007 pried would be the h- d 
+ 

5 0 p r ~ . a s ( o n i x h i a t h e ~ n 0 a p i a d u i q ~ ~ a m i n d p a i o d . F o r h e 1 0 0 & 2 0 1 2  

canpl ipr iod. thtpenat iyrould i r rnaatothehi id  1 0 0 p r - t a a r t u i u t k ~  

-.pice. In Wh m p t i  paiodr, the w u  d the noncrmpiiird iraMMi auld ail be 

obl~af lup3mentdthepa)at iy tounndamamuntdal lorurrr  in the follonwrncgu* 

t o t h e r m n t o f i t s e m i n m r ~ .  
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e m i m n M  ministers in the E u o p n  Council and tthefi By the Euopsn Pr(mnmt. If Uw P.rfianenl + 
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- 
Commission. are likely to be compatible with the EU system. Homer, the compliance provisions appear 

to be in conflict with the system envisioned by the European Union. 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 bctwecn the European Union and United Kingdom on the matter of compatibility. The UK system 

d i i  fmm the EU system in several impoatant ways, such as sectws and gases covered. Significantly, 

participation in the UK program is voluntary, while i t  would be mandatMy in the EU program. At COP-7. 

the EU Environment Canminiqner Margot Wallstrm stated. 'By 2005 they (the United Kingdom) will 

have to adapt lo our EU-wide system."" On November 28. 2001. an official from the European 

Commission Warned that the incompatibility of the systems "could create market distortions in the future" 

and that the UK system would require modification to ensure a smWth transition to the EU program.' 

C. Impacts of Concurrent Policy and Market Development 

T h i & ~ e c t i o n  d e d c r i b e ~  h o w  the preceding policy develop??tentd 

a t  the dor~ledtic and in ter f~a t iona l  levt?ld tnay i?lfluence CHG trading 

in the n ~ a r f u t u r e .  

Emissions Cbnimdity Shift: From Voluntary to Compliance lmtruments 

- VERs, 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 missions reduction reqwrements. 
< 

As the domestic and EU trading systems described above become operational, market 

participants will no longer have to define a commodity in each transaction by developing their own 

monitoring requirements, baseline methodologies, allowable activities types, w other characteristics of 

emisions reductions. Government rules will provide a framework for these activities. As a result, market + 
participants will be able to acquire w transfer government-issued 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 to VERs, permits created in 
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a 6sap. c u n p q  anticipating a binding e m i u i w  limitation might prchase UK at- in bpes 

UuI U q  dl be n c ~ i z e d  lor compliance under a Mun G m n  a prrrEuopun tralirg system 

E- it pan* u ) t i i t y  u n ~  be used f a  & i e  @ a  w. the acquiring prh rill 

be ib* to liOlaR lhe parnits within their jurisdiction of origin. w long x sources in thai jusdiction 

cm(inuc to hce binding emmiom restrictions land assuming t M  the Pam* do not clpm). 

Ilnahcl+s same byen will cmtinuc to purchase VERs f a  canpliance with dunla). canmlmenb 

Ild to the atml thal the lorn pice of VERs canpensales f a  their l m ~ ~ w e d  slatus n t h  mgad 

to (ub.a muemmml ncognition. 

k lhe pnious descriptions of emerging trading sJstnm illustrate. in the abme d a c(er 

intsnfiaml Wing architecture. governments that have procceded to drmop W i n g  hm 

dop(ed unique -K elcmcnk Diflerences among tkse e l w o t r  may giwe rise to MrmOf ibC 

it* in the rrr-tarn that will likely inhibit ume eroromiutiy beneficial cmrr-borda -Dm 

Fa apmple. lhe UK and Danish pogmm corn diffaent gases and v c t m  and ut8lize a rr*t). d 

a~ lomc tbavd  credit-baed -ha. pDsing b i e r s  to trade between r ima in t- catnlm i 

Many of the paisions in the UK pmgtarn also differ Iran those in the Evope~n Union3 

bRn dim3iue. If l k s e  d i f f a m a  are not ultimately harmonized. GHG hdiw may occu aPslly 

withinsnenl w e d  marlN. each with its o*n unique canmodily, instead of in a 

in taMt iod  for a homgenous GHG emissions commodily. Table 3 highlights the map 

elarrnts of lhese systems and also identifies the differences in  design that could actuusW 

an& market dmlopmnt. 
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-1 of United Kingdom. Danish, and European Union Emissions Trading Programs 

LWIl CCI mY. Nm inililv. *ill mrsjda CDY N m  inilialc, will NU( wide- Hms inililq. inclvria to bc 
T nckna, a a miah W.p. iina on Ji md COM inclvrim d e l a n i m  in bmmlrrm report 

r h n  C W  NW amnnalkd h e n  internalanal ruler an b June 30.2006 
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To take .dnnlage ot cort-saving wportunitin Iff I n l a r u t M t  b-, countria seekiq ID 

trade with each other must, at a minimum. establish rubs of i D t m N w  Wd W u l t  mco@tilloo d 

their tradable units. This has not yet occurred b e t e n  the two taming N~IDN~ uadq sytomr. 

I1 rattfiwtion of the Protocol takes more time-delaytng its entry into l m e  a d  lmplemntatm by 

the Partie-nd tf concurrent policymaking contlnucs. less internatiml tradtry raft m u t t  than 

i f  an international sptem had pa ided  policy gu~dance to those denloping domerls %).stems. 

Thc c-uence ol thtr reduction in tradtnp wlll be lncreavd compliance costs and potenttally kw 

inrmment in emissions reductton xlavrles. 

Countrtes ma). unlmaely dec~de to w n d  the~r systems to ensure cunpatttutnty 11 cost- 

rnin,mtzal#on s a plmary ob1ecllve H-, such changes r w f d  aflect the prmttom of fvms that 

partucipated in the kngthy cutry dcrelopment wocesses teadtng to the us t tng  nrtuwul Wem and 

presumabty understorjd thear pos#tMm rtthtn thal sptem vs a-ns theor commtltaS' p o v t a  nus. 

In addltton to being tune-consuming. revlstng a system would be unOewrable f a  urn beaux at 

c ~ n g &  the -rules of the game: and potent~alty the compelttove POW~HHD 01 i f f e ted  YWU 

The recent mternattanal agreements reached at Bonn and Mmakech c l r i f y  nurrrms d&ak 

cwemlng implementawn of the Kpto Rotocol. and reduce much of the uncatalnty lh* has nnoum- 

ed ~ n t e m a t m l  ct~mate change and domcsttc palsy devebpment dwng  the pas for  years. In  prrrulr.  

the a@cements resolved kmg-running debates on t u u r s  such x the rmpovtm d a qunlarm lml on 

the used the lnechanm f a  cornpitace. fungrbrt~b 01 wlom #nternatmnat6HG u n m  bmk~rg r u e .  

mhan~sms  gaemong the potentla1 overScll~ng of 1Sstgned Amount Unttr (MUs) (see mtt 8). and thc 

treatment ol wnls Parties alw, determmed the makeup of a U)L( hecutwe Board. lo esWl4h 

a JI Suprvmry Comm~nee, and patally rrsatwed some outstandtng svla dated lo t h  RdocOr's 

comptnnce m g ~ m  Thae .gmmenk wttl Illrely I x~ lna te  mm rapd dm- of m mwunalrrm 

GHG M e t  4 poviO~ng clears gu~dancc to Pets seekrng l o  dedop dmnesIK Wdlw mans thill 

wtlt be constsent wtth ~ n t e m a t w t  rules and n t h  other &xnesItc q%tam 

Wh~te the magnttude d the schHrrmntS at Bonn md YwnLcch r)lould nu be -ed. 

i t  cannot be assumed that the dmbpnCnt d 8 swmiCsf m t a ~ t m r ~ l  GHG n e t  6 am mmlabk 

outcome Some k q  e m b  of the RDtocd mmaon umasohed and -we 1- nDdvbon Sane 

Rnu*nong mucs to be addmvd tnctude the legal natwe of the canpltance - nd opaarul 
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rules to govem the project-based mechanisms, which are lo be agreed upon by the CDM Executive Board 

and JI Supervisory Committee. Thus, at least in the.near future, international and domestic GHG policy 

will continue to develop concurrently, with the risk that incompatibil~tres between international, regional, 

national, and sub-national climate change policies will lead to market fragmentation and sub-optimal 

economic and environmental outcomes. 

I t  is impatant 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 transactional structures enabling them to trade across 

diverse systems if i t  is in their interest to do so. However, these trades will involve higher costs relative 

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 United States. The first i s  permanent offset trading 

of criteria pollutant emissions permits in the United States, authorized by i i t le I of the Clean Air Act. 

Under the new source review prwisions of l i t le I, new or significantly modified sources of emissions 

located 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 provide the 

authority to regulate permanent oifset trading. 

States have developed different rules to supervise 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 loss of environmental quality. The result is that trading 

benefits arereduced as new sources are forced to 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, tnose 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 NOx Ozone Transport Commission IOTC) Budget Program provides another example of the 

impact of d~fferences in state trading rules. This program is also authorized by i i t le I of the Clean Air 
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Act. mik the posram is genenlb rgxdcd  a a sucus  (or huiw rhiaed s@ifiunt RductiDnr 

d NOI emissions at lor cost. sunt dditional cost wri- an lost beuvv d differences in thc way 

individual state3 implemenl c W i n  pwislcm d the pcgram.' Far uamde. each state in the man 

6 alkmed to cham the method and schedule 4 whKh NO, a l h n c e s  are allocated to its alfected 

w c a .  Whik most states a l l a r k  alkwancn m e  lor the entire f w  years of the pcgram. a fc stales 

such as Massachusetts allocate on an annual basts. This requires some v t l m  to RM to 'allocat~n- 

contmnt"  oltcrs. mcanlng thal the number d albwances that they rwld sell to a auya IS depn6mt 

on the number of allowances they recelve. Potent~al buyers are forced to comi6ei the rnLs that the* 

counteroafty might not receiw its anticipated atlccatlon a Mhmisc default on ib oMWm. Thts 

cmolicates canparism of competing sell offar, a d  occasionally obstructs bda. 

D. Additional Greenhouse Gas Trading Initiatives 

Thib ~ e c t i o n  briefly dedrribu the eJfortd of privare.aector and 

nonqovernme~ttol market porticipattra to create o GHG trading AyaIetn. 
1 

R-k fm Uimb lslim In Octcbcr 2000. the PMnnhip fa W i e  Mian IPU)  rer 

announced just pla to COP-6. I t  is a pin1 eHM behen  the NGO Environment.l Defcnv and Ak-. 

BP. DuPont. Ontario Power Generation. Pechine): Shell. and Sunca. Urn ncMty, E n t w  plmd lnc 

PCA, and PEMU has engaged in a bilateral poject n t h  Environmental Delenn to m~age  ik emisxms 

Each compu* in  the PCA har cummilied to nuhe GHC emissmns reduct&s. &nmsbW eudlarc 

in aninions trading. and r e o M  on thei  p w .  With then m e  emissions uceedi* 360 million 

metric tons of Cole in 1990. the gmup would be the 15th largest emilia in thc mfkl if I nrr a cwmy. 

The companies have piedged redvctnonr d mw 80 mall~on mmic toms of CQa. u mm than 20 percent. 

Individual reduRm tagets my,  bared on each cornwnyr &ti* to reduce rmmanr. W h ~ k  oma 

significant NGO effuts have been dnelcped to q a g e  the p i n t e  vcta on the cliouh chupc 6we. 

the PCA n unique in that memta companies have lo KcePt abaIute mi- mduclD. luge8 Pd 

repui annually an the i rpqrm.  

-Ylter-Qrl l n n o u n c e d a t C O P d i n l R e ~ ~ ~ l l a a n b c r . ~  

Emmiom MaLet Dere(opment Gmrp (EMDGI is a pint poiect launched By Mhr -. OxM 4anair. 

Nascua. and Swis  Re in cmjunctim nth r n u m b  d dha @ w i n g  carpm*r it b locund m 
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creatiw a 'carbon repsimy" where firms wwld be able to deposit reductions they have achieved, and 

enhance their ability to M the reductions in advance of the emergence of fully dereloped national system. 

The repository would subject reductions to a review praess that Values their viability for future 

compliance in a given cwntry. 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 

repositmy would then issue the depositor an amount of tradable common carbon credits 1CCCs) 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 product that is more 

clearly defined and adjusted for risks. EMDG hopes to increase liquidity in the early trading market. 
- 

At COP-7 in Marrakech, EMDG announced that i t  had completed a feasibility study on its 

concept. While most elements of the study remain confidential to EMDG and its participants. it found 

that the core concepts are technically feasible, but that success hinges on further developments in 

market conditions. Imporlantb the lack of insurance products for guaranteeing reductions for 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 operational and as market pricing 

+ information f a  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 pojects' 

carbon value in a rwtine, automated way. EMDG also plans to develop a pilot portfolio of reduct i~s 
,:. 

that wuld be rated by this engine and then freely traded. 

Chicago Climate h h a n p n  In June 2001, 33 companies with assets in the midvmtem United 

States announced the formation of tne Chicago Climate Exchange (CCX). Led by Environmental Financial 

Products and the Kellogg Graduate School of Management at Ncilhwestern University, under a grant from 

+ the JoFe Foundation, the group will explore the potential for a regional GHG trading exchange in order 

to achieve a specified level of emissions reductions. The companies have indicated in ieltts to the CCX 

that t h y  will consider trading on the exchange if effective rules are designed. The CCX has prop& that 

participating companies voluntarily commit to emissions reductions and trading in all six greenhouse gases 

Participants would commit to reducing their GHG emissionf by 2 percent below 1999 levels durig 2002 

and reduce them by 1 percent annually thereafter. Credits would be given for domestic and international 
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2002 (a FdlCl- In urrn l l l rmrs. Indlaru. Im. Ulchqm. Y~nmo(.. Ohm. nd W- 

In 2003, the alms to hm m l t m e n t s  and trading a m q  w~tp.nrr in me mtwe unned states. 

Yum and Canada. and to upand the erchane to orrlude 8nternatwul Dallcwants in 2006 

E. Potential U.S. Development of a Parallel Trading System andlor Part~cipation in 
an International Agreement 

The United Srotea'~rance on rhe Kyoto Prorocol n r a k ~ ~  i r ~  e irry  into 

force challenging, altltough it oppearA more likely followinq the aucce~aful 

international negotiariona of 2001.- The recent mitical agruanentr m h c d  vnatg 180 

countries in Bonn and Mafrakuh on key features of the treaty revived the nearly rtalred pacsr of - 

ldranciq ra t i f i d&  of the Rotocd. The nrgaiatiom m e  also mtabk in tM the Unmd Sues  

acted only as an obsener. having already apervd its oppawtlon to the Ira*. 

In addition to making it r o e  dilficult to a c h m  thc entv-inloface thrOhold incorpaatcd m 

the K M o  Rotocol, the U.S. position raises qwrtionr about: (1) the Ms of W i n g  thd will ocu: (2) 

the environmentaland economic impacts of the Weement; and (3) tmpacts on U.S. and non-u.S. firms 

The follo*ing section identifies and analyzes tome gemral rcuuior mgadillg U.S. e f l ab  to 

dnelop a parallel system to redwe gwenhouw gases and its potmt~al pat~ipalim in lntannarul  . 
effats to addfess climate change. For purpops d s~mplicily. only a few brwd nd tnci gooi- 

bk impacts are presented here. Also. the authas assume fa each d the following nl tih.( me 

Kpto Pmtocol will enter into face, in keeping ~ U I  the stated intentiom of the Prti  (D the Ban nd 

Uvralrech agreements. 

Scenario 1: The United States aDes Not Participate in the K p t o  Protad and Does 

N o t  aewlop a &rnestic Greenhouse Gas Reducliw Program . 
In this xenaio. the R o t a d  mtm Into f m e  without U.S. WicipaWm. Prta tttal c h m n  

to -lop domat% lrad~ng pogmm as an ekment d then dazls clmute cbarw pol- nll bcd t l  

from international trading r u k .  allowing them mntualiy to h m l .  their mm c l o v b  should 

tibey choose to Q so. 

If the United Stales dm m( p a i i p d e  in inlunat&aul GHG it ii IiWy th.l c m p l i  
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oms vould be far less than had been estimated by most prim analyses of the Kyoto Pmtccol. Lwer cmts 

would result because the largest projected buyer, the United States, would not be a market participant. 

Additionally, the overall volume of trading would decline without the United States. In the absence of 

ratifying governments impasing a constraint on use of trading for purposes of compliance with commitments, 

Annex B Parties would likely be able to achieve a larger share of their compliance requirements by purchas- 

ing AAUs without undertaking significant additional abatement. Consequently, the aggregateemiaiom 

abatement achieved by the Kyoto Protocol would also be diminished relative to its original formulation." 

I t  is possible that sellers will bank a portion Of their AAUs for future domestic use in anticipation 

of increased economic activity (which may increase GHG emissions) or as an attempt to increase the 

market price of permits. This possibiiity has grown more likely as a result of Russia's supplementary 
- 

allocation of tons for its sinks at COP-7, which will increase its permit supply in the first commitment 

period. New analysis has recently been conducted attempting to quantify the impacts of such market 

behavior."This paper does not review the new analysis in depth or render judgment about governments' 

ability to engage in such strategic behavior. ~owekr ,  if banking does occur in countries with surplus 

permits, maket prices would increase. 

Aln~ost all ol the analyses of the Protocol without U.S. involvement arrive at similar conclusions: 

$ prices for permits and additional GHG abatement would fall. The fall in prices could be mitigated 

to some degree if potential sellers bank some PIOpOrtiOn of their permits for future compliance u i n  

attempt to raise prices. 

P r i m  SecW Impac& I n  this scenario. US.-based multinational companies with operations in 

other Annex El countries (predominantly energy-intensive manufacturing companies with GHG liabilities) 

may not enjoy the benefit of incaporating U.S. reduction opportunities into their corpuate wmpliance 

strategies. Several such firms 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 lo  minimize their internal compliance ca ts  by utilizing U.S. reductions in caporate 

reduction strategies or to generate revenue by selling those reductions to other companies. 

I f  the United States remains outside the Protocol and does not develop a dJmtrtic GHG program. 

US.-based companies that participate in international markets, particularly lhase sensil'm to mergy 
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coB. might be at a cap t i t i ve  .dnntqc. a they au ld  no( incu the costs 8smc1*ed n tn  m 

ernisions constraint. The magnitude o l  this advantage *rould depend upon the cost d compluncc fm 

tho5C f inm that do face an ~niniaK comtra8nt. 

It u ponrMe t M  thae n t t  be W i t a t  mlhcatmm f a  U.S fmm that benet#t han renumrq 

amde the Rotaol Regulated f ~ m a  In ciher Annex B cwntrm rnvtd t~kelv IcWa melr gorrnmmt~ to 

*re1 the ccawnercoal pfapng field, w h ~ h  mufd mtatt pol~tual and tn6e cmsequenm Im t h  u s gaarr 

ment and U S cornpanla In &dm.  U S cornpanes rwld cmttnue lo opsate mdet the spc ta  d 

sane future unspetlfed GHG constra~d Conhnlutmn of current p o l q  uncatalnty aa the bn-g tam could 

I- futue c a p t l w e  cmts by fcmq hma to make ermp*. decmoes about pdemut UPW nwesi- 

mntr nthout underslandlng fuhm cttmate c h a w  WICY and potmt~al an- Rduclm fequ.srrnb 

Scenario 2: The United States Cues Not Participate in the Kwto M o r  but aFuFlqa 

a Parallel Domestic Greenhouse Gas w a r n  

-< It is dtfficult to predict it a when t k  United States will require f i  l o  control then GHG 

emissions. Ho*ever. in recent months rema1 members of the U.S. Cmgms hm invmuced epsurn 

that would, among other things. require electric utilattes lo reduce their GHG mlulons a a c m p m m i  

of legislation that also requires reductions in COnvenlHnat an pollutanh. It is m t  ctea 11 LU rRm such 

legstration WIN become l a .  Nevertheless. it is an important s g ~ t  that momentum on the clam~e Ch.ne 

issue may be shifting in the Un#ted States. Mdi l~onalg the Bush Adminir(RtiaI proposed that Ihc 

United States develop a dwrrnic climate change prcgran while rrmaining outside Vie Kp(o Rclocol. 

M S e n o r l m c a  TheUS p o r r r v c t a h a s f e t a t ~ f e r t o r r s m t o p t u n r ~ ~ l o  

reduce emlumns frwn 11s own asseb, due In pad to the long ilk of its facllmes. IYcr-tam enussma 

II~IB CWM CWK premature retnement of exlrhng c-l stock. ~nceawng the cast d ekcirrtly a 

new plants nw td  have to be 11nanced to replace htgh-em~n~rtg plants ~ m ~ .  the ~ n d u s q  b s  

generally been a m  the strongest a k x a t a  cd the elancnts of l b b ~ l ~ t y  b ~ ~ n  m ( o  the Nplo Rdoco(. 

such as the Incorporation of all su peenhouse gases tnto Rductm tspetr. m u x m  cmun8tmmY 

per&. sequestrdlon. project-baud mechnlum. and lnteY~tl0Ml trading 

If the Un~ted Stales doa m t  paritulvte In m mtematarul lqeanent JIVJ dnclops r pnDcl 

drmestlc +ystan instead. many dynama mil aflect the ab111ty d para ammnms and oths ins to 
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gain access to the elements of flexibility built into the Protocol. For example. U.S. legislation might 

easily incorporate rules allowing 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, i t  is not clear that the Kyoto Protocol would allow purchases of AAUs by Parties 

outside of the Protocol. Article 17 of the Kyoto Protocol only authorizes trading among 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 alsa raise important environmental issues that would have to 

be addressed, such as double counting of reductions. 

There is a 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 a 11,s. 

domestic program. They could seek to develop corporate subsidiaries for this purpose and locate them 

in Annex B countries or ut~lize market intermediaries. However, gaming access through such structures 

would increase costs. 

The resolution of these issues will be complex and take time. This paper does not takes position 

on the likely outcomes of these upcoming debates. The outcomes will be driven by technical, legal, and 

economic issues, which are outside the scope of this analysis, while others will be driven by Parties' 

T political considerations. It is important that such political considerations be taken into account. Recently. 

Michael Meacher, the UK environmental minister suggested that "US. multinationals will want to have 

a place in emissions trading to which they do not have access unless the U.S. is a member of the 

Protoc~l."~ 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 

less complicated for U.S. firms. Developing countries might be quite willing to sell to the United States. 

+ creating a system parallel to the CDM. Since developing countries do not have national emissions 

reduction obligations. 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 fci reductions 

generated in developing countries, possibly increasing prices paid to sellers in those countries. 

Authorizing the transfer of such reductions would require p!wisions in U.S. law addressing such issues 

as their creation and transfer for compliance. Hewer, the transaction costs involved in proiect-based 

+ The Emerging International Greenhouse ~ a s ( M i l r k C t 1  



t n d i ~ w m ( p o v i d c t h c u n a c D I t - w r i q D p p m u n l C m a . I D s n c - ~ F ~ ~ -  

if U.S. domatic legistati i  Mn tw l l y  mons faward bul the United Slates R M I ~  outvdc the Kp(0 

Fmtocd. utilities could be a & w d y  affected by the inorad costt xsoeiatcd wath u c l u w n  f m  sonr 

trading opportunities and with du l opmn t  d n m p k x  mchsnNm to omcane t r a t q  b a n l a  

Scenario 3: The United Slates Becomes a Party to ihe K p t o  Protocol after M 

Enters into F m e  

Under this oenario. the United States cauld have a dwst ic  poenm in p i r e  as dcurnbed m 

Scanrio 2, a it mar ml hm dm- such a program. If the United States had a pwacn m w e .  

it mld likeb require rcrisionr to confmn lo intemaluwul rules afte it catiricd the Kpto RDtad. 

If the pcenm m e  limited to a few uctors, an wonom)cnde d a r t k  pogmn~ w Mdttnmal canplunce 

n a w r e s  rauld haw to be denloped in odw to w h i m  compliance with i n t a n a t m l  o M ~ ~ . t ~ r n  H a 

system were not in place. the United Slates muid have to de- danMic implunent~q IegnWion to 

achieve its lnternatiwal obtigations. 

By delaying its parlicipatim in the Kpto Rotccoi, the United Slates mtght hm gceata Wnludc 

to shape its terms f a  parl icipati. perhaps negottat~ng a more prmisrin mrsrlcm 1-1. f a  eaampk 

H-. the rules and institutiom gaaning the mechanisms would haw been drmopd r i tMu i  U.S. 

participation. reducing the likelihood that they r w l d  be faorable to U.S. i n t M s .  In .bdat~on. il the 

United States becomes a Party f d l o r i q  Me first commitment wid of the treaty. it a I* tM 

compliance msts r w l d  increase f a  all Parties because the United States wl(l signifs.ntly dr* up 

demand for bermits. The resulting inauv in pra would be dependent m such qnrnrs m the I e d  

of missions limitaticn weed to by the United States. the availability d sequestration. and tee- 

impfcwement. Recent studies by Richek and Ynm. rhich arrurr U.S. wticiplt ion in 2020. pmdc 

quantitative mnaly%es of this wenxi03 Impact on the pice of MU+.' 

Dwtng the persod in whsh the Unlted States remalned outs& the -. canplmg fvmr 

tn other Annex B countrtes muld 11keIy hm gamed s~gnl fant  umraence in the mtslulmnal GHG mr- 

Let. M a p  emtntng f~rms have and nll cmtlnue to develop slgnlflunt lnterMI l nhamr tuc  to muue 

GHG em~sstm. Ihely rmo(vtng d r r a r  bustnas unth and assets. Crwt lw wch an ~nt r rs ln r tW r and  

be a c a n p l s k d  n t W  s~gntf~canl tmcsmwnt m a  rrety of tntelkcecW. M h n d .  and m r h t  
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resources over a lengthy period of time. Key tasks involved in developing optimal compliance strategies 

include undentanding 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 technologies, practices, and processes. Firms in Annex B countries and major multination- 

al companies will develop years of experience in the Gff i  market and will necessarily build this 

infrastructure. While multinational firms facing emissions restrictions in other countries may be prepared 

to transfer such expertise 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 mruld likely be 

disadvantaged for a period of time when competing against those that already understand the rules of the 

game. In addition, firms that have participated in a carbonconstrained world will likely have develop* 

new emissions-reducing practices and technologies. 

Under this scenario. U.S. firms also could continue to be affected by existing palicy 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 h i ~ t o r y  o f e r n i ~ ~ i o n ~  t r a d i ~ ~ g  proqromA, trading hob 

1 typically proceeded afterqovernnlent r e p u i r e ~ ~ r e n t ~  to reduce e t n i ~ d r o n ~  uwrp 6 * 
1 i m p o ~ e d  and rrodinq rtrled were developed. However, the eKlst!ng emlsslons trad~ng pro- ti 

I 
grams developed to date have not been designed to address an environmental challenge as scientifically, 6 d  
economically. and politically complex as global cllmate change. Owdng in large part to this complexity. C 
the development of comprehensive T l i cy  responses to climate change has not kept pace with the rate 6- 
at which public concern over the issue has grown. 6 

I 
I Motivated by a variety of factors including the desire l o  address this critical environmentai 

challenge, respond to public concern. and shape policy. some companies and governments have already 

begun exploring the challenges and benefits of GHG trading prior to the existence of a formal regulatory 

f r a m e h .  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 inlluencing the other. Market participants attempt to conform their trades to emerging policy. 

and policy-makers seek to develop trading programs i n  light of accumulating experience from market 

participants. The authors believe that this trend will continue. 

Despite continuing political uncertainty surrounding the climate change issue, increased 

scientific understanding of climate change and growlng public concern will drive more governments 

and businesses to seek effective rays to address thls Issue. The diplomatic breakthroughs achieved 

in Bonn and Marrakcch and the recent development of a few domestic systems support the view that 

- policy makers can overcome their differences and Implement policy responses. 

AS environmental poltcy slakeholders have grown more fam\llar with emissions tradlng. 11 has 
e l -  

become the policy measure 0 1  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 1 
&-.d 

experience resides. The initiation of programs in the Uniled'Kingdom and Denmark. for example, will 

- .  
'46. 
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unQlMedly lead to increased tnding in the mar term. lha EU d i i i v e  will likely inspire mm +ta tq 
m 

EU mank stales and greater h r m n i t i o n  anmq their ~ t ~ l ~ .  T)len systems nll hcilitste 

i= inuuvd M i n g  activity and motkale investment in r tm t i es  tM reduce GHG mrrsDm 

Ex~stlng domat~ trading @em were dneloped wthart the b e d #  ol c * n  intnnaimnal NIU 

The m u l l  a that these systems, such as tlane ol the United K~ngdan and Oenmah. 61fler in k q  M 

These differences create potential impzdimnts to cmsr-badn trades. The UK @em. and to a Wss 

degree, the Danrsh system have sw tmpMant drfferences n t h  the hsdtng -ten cumntly betng 

designed by lk European Union If don-mt~ pamats t e  to be t r a m l e d  arm M~IMUI l u n d c t m r  

5 f a  the purpose 01 compliance, rules must bc knsed to atka for thew interchaqe and tugrbd~ty s The ulsting systems may have lo be Mmded to contam to EU ~ k s  and mntually. thov anbodmt 
- 

5 in the text of the Kyoto Protocol. In the absence of such h m i m l i o n ,  rmrLt!pancipnh nll dcnv 

I - * a  stratwoes lo  gaon a c e s  to fore~gn GHG c0mmod111cs. H-, tha will be a more upernwe Iohrtan 

than if pr- m e  instoally canpatibk 

1111s suggests that at least in the nw term. MI-I amt rub-m~lorulhffi (i m a ~ e b  be 

5 fragmented. resulling in suboptimal e c o m K  and mvimnmental outcorns. The pngress chlersd in 

' % 2001 at COPdbis and COP-7 increases the potential that a mbwt market wi l l  dMlap in the --tam. 

Homer. several kev issues related lo the Protocol that will affect m t  oaformame sttll must be 

E addressed. For example. Partics still musl address the b~nding nrture ol the R a d 3  naxmudho2 

praisiors. Imt iMiom -mine the mechanism must move farnrd u g e d i l i i  nd RRia nnsl . - 

hrmonaze Itheir domestc systems with each other Ruefare. whik the potentul fa hrmanrUon 

~ t s  resultant beneflts is higher than it has betn al any pornt in the past, more mr(r needs to be dm m 

effectuate a moothly functioning international G f f i  -1. 



U.S. Initiative on Joint Implementation 

The United States was the first to  inltiate a Jt pilot program. The USlJl was initiated under the 9i 
1993 U.S. Climate Change Action Plan (CCAPI as a pilot project to gatn experience with GHG reduction 

projects in both developing and developed countries.'= Its main objectives were to demonstrate the 63 
viability of project-based emissions trading (though no formal credits were granted) and to gain practical 4 
experience. USlJl differs from JI under the Kyoto Protocol. While J1 under the Kyoto Protocol authorizes d* 
emissions reduction projects between Annex B countries and authorized legal entities. USlJl allowed lor 

GHG reduction projects in both developtng and developed countries. To date, the USlJl has epprjved 50  
dE 

projects in  26 countries." The projects received USIJI approval from the inception of the program in &U 

1994 until the last round of project approvals in October 2000. The location and acttvity type of the 4G 
USIJI projects are described in Figures 1 and 2. 

Activities Implemented Jointly Pilot Phase 
4% 

The AIJ program was initiated at the first Conference of the Parties (COP-11 to the UKFCCC held in  

Berlin in March and April of 1995." The purpose of this program was to gain practical experience with 11- &a 
and CDM-like projects." The pilot phase was supposed to remain in effect until 2000. An agreemenl ieached c- zs 
at COP-7 in Mmakech continues the 

pilot phase. To date, approximately 155 

AIJ pmjects have been undertaken in 41  of USIJ I  and A l l  Projects" 

countries." These pmjects are descr~bed 

in Figures 1 and 2. Approx~mately 80 

percent of all projects have involved 

renewable energy and energy eff~ciency. 

Project developers have claimed signifi- 

cant emissions reductions from these 

pmjects, though they are not required to 

seek verification by a third patty. 

Flevertheless, experience generated by g 8  a.y/&? " .v d , + ' l  
d l  

2- w 
USlJl has helped to refine methodologies 

f a  quantifying emissions reductions frwn 
$ * J  P 8 
4.' . .  

Rssi~n 
-P 

sources and removals by sequestrat~on. 

2- 
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Projects Funded by Climate Trust First Tender" 

Mkdrn*  At lead 3YI.W ow 1M yews Pr- 1.6% - d d- ~ x i f i  riha fit I-& n a carbm 
-nor" Dy pmtectiw n 1- i m . 1  l@n,.qcla 

r * M 1 O l k . . t  7 0 . W  wer 10 yexr  lntemel =mice called ~ 1 M . r l c h N W . q  that l i nb  carpmb in - s cqonion nntmlns: b Wnn. &em. to vmmmr, W s h i r n .  
lhln redacing emaYm fmm 1-1 crmbudh.  

RddrtCornh* 342.W M 30 Cleaning and m m a l  01 Uh horn psra m k a w  by R m u * l l t  
tmny~bidm. l .  Regbnsl Landfill M e d  in rar1honb.l mi*. Clencd 

par will luel e(ecbk generatim. offretting higm-mittin8 ma- 
genr. ted eZcbkib 

B a r r i * P o w = z  23.178- 10- Purcllsre mu d m n l  d 36.m Urn ot Bonnril le fnrmnrntal 
-(n*a Falndatiw C r w  Tagr; COT oftub n hi- w e d  horn dM * 

cMimnmnDl annbules embedded in I- and lnnrfrred to lhe 
Climslr Trust. 

Emission Reduction Unit Procurement Tendel 

The ERUPT was issued by the Dutch Ministry of Economic Affairs (MEN in 2 W .  It is designed to 

assist the Netherlands in achieving its national emissions limit under the Kyoto Pmtocol through the purchase 

of ERUs generated from projects in Annex B countries. ERUPT projects must adhere to criteria issued by the 

MWs implementing agency, Senter, which are based on potential rules for JI as outlined in Article 6 of the 

Kyoto Protoc~l.~ The Netherlands has indicated that it aims to achieve up to half of its emissions reduction 

obligations through flexible mechanisms such as J1.I' 

Purchases from five projects in the first round of ERUPT imolved a total of 4.2 million metric tons of 

CO# reductions, valued at total of $31 million. These projects are described in Table 5. The government has 

also issued two additional tenden: (1) a second round of ERUPT, and (2) a CERUPT (Certified Emission 
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Reductm U r t  Rocuenvnt Tender), *heh is dew to a h  the g!mmmml t o w  rrbc(*nr 

gmeraled fmn W M l d e  popb CERUPT alms lo g m n t e  3 m ~ l l m  m~ tons d al mtcqmted 

p r a d S 2 - S 5 p a m * n c t o n d o (  E R U P l a ~ t h e m o r t ~ ~ m o a t e ~ a  

conlnas for ERM. hoch mil beanw a cmoloance unn 11 thc Kp(o Ro(orm cnta  ~nto lace 

Prototype Carbon Fund 

me h e m  ~ n *  e s t a b i ~  the PCF in 1999 to sure hgnqwiay  p 4 e c t ~ a f e d  ornusm 

eductam that *arm pmartolty be dgbk fa bntefnalunal recognltm & rue p m w q  JI M Vw CW 

h a t e  luna and gaRnmnh mwsM a tdal of $180 mlllm m the fund Som belm M the Yb'd 8ank'I 

~nftmstDMl porn- snd the PCFs Writ anunllmmt lo prdav mIy ndvctms d the h@cs qu*S 

hsre made PCF e v e s  a dc fadostadad la p o p t  ewlunm m the absence d emwmmt ucdalg  

N*S. k date. the PCF has puchared reductons han three proycts. *heh ac briet7y &mbd m kse 6 = 
RwatNefta ad & w m m m  patelpants mmhd m t k  PCF a e  listed In Table 7 

W * C  

Emissions Reduction Proiects Funded by the PCF 

Private sector and ~overnlnent (Part i~ ipant~  in the PCF( 
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Appendix II: Descriptions of Corporate hissions Trading Systems 

'-1- _ i )  

BP b 

- 
t 

In 1998. BP voluntarily committed to reduce its GHG emlss~ons 10 percent below 1990 levels . I - 
by 2010. An internal cap-and-trade system was one of the policy instruments used to achieve its 

corporate target. After a year of collaborative design work with the NGO Env!ronmental Defense. BP 

launched a pilot phase in 1999 involving 12 of its busmess units located in several countries. It  was the 

first major wrporation to develop an internal GHG trading system. By 2000, after the acquisition of 

Amoco. Burmah Castol, and Arco, the trading system was expanded to include BP operations worldwide. 

In 2000, 2.7 million metric tons of Core were traded at an average price of $7.60 per metric ton.m 

Shell 

Shell announced its internal capand-trade program in 1998 as part of a corporate commitment 

to reduce GHG ernlsslons 10 percent below 1990 levels by 2002 and to exceed Kyoto Prolocol ernlulons *- .- 
I 
! . , reduction targets through 2010. In January 2000. it instituted its Shell Trada& Emission Permit System 

-.r 
(STEPS) program. Approximately 20 units in the company's chemicals, refining and explwation and - 

Li 

production businesses located in Europe, the United States. Australia, and Carala are required to 

participate in the program. These assets account for approximately 30 percent d zorporatc emissions. 

The compacy establishes caps for business units in developed countries (Anna  31. but also allom 

business units in developing countries (non-Annex 8) to generate p r o j e c t - b e  z&uctions and Sell them 

into the system. This mechanism is modeled after the COM 

Although designed differently, the BP and Shell systems have p r o v i m  nese firms with practical 
t CL 

J 
GHG-trading experience and have significantly advanced the dialogue on the k d i t s  of emissions trading. $: k I 

I 
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Offer to Sell Carbon Dioxide Equivalent Verified Emission Reductions 

@ P  
M a r y  and Confidential 

TRMEDESCRlPTHm 

Ou client mshes to sell a 1-rd BRam of 6GU.000 mtric tons of carbon dim& qulrik4 tCqc) 

v d i i  missim reductions MRr). 

P R ~ T E R Y S  
i - All p i c a  m given in USD and VER d u m a  in mb* k n s  d Cqc. 

- hq The wntage yea shall be def~ned as the md hun homnwry 1' to D a m b a  31- d 

a spec~f~cd par. 

The COs VERs shll be genuated from pmer plant eflicimcy u& at orr d 

Seller's North American coal-fired ekchieity generati= statiora. The par pimi 

upgradels) will i- upgrading to mm efficKnt Bwr t u b i m  md inrpacd sken 

p t h  (via improd hut  uchupt) ,  which wilt vnpor the f d  efluac). d the porn 

plant. Tha equipmnt uPgr.dc rill acu no W u  Mut the hc 1- d 2001 

Clr( mis transactii is contingent upon sgnatue d m l y  JCC- conm*. Upon 

confimatirm d m n t  to the term oullincd in this tarn shm. &*a .nd Sd*. mil 

har 90 d m  to f i n a l i  and sign r mutualty a c e a b l e  contm. Tho psDd m.)r be 

eatended onty 4 the mutual ag~eement d bofh B y a  snd S e l k  If m cmtn* M bem 

signtd within this 90day period then the lnrorta  is raid. 

D O * R - w n t  mice w metr= ton of COze vER as outl~ned m Scwuk  1 bela. 

Immda ~t d USD 187.500 lo be pad mmm 15 &,s lo Sclm 

upcn execuimn d a mutualb xceotabk cuntnct The upfmnl payment 6 d e t a ~ n c d  

$ w m m w  10 wceni value of each nnhge ge )+u p ~ e  pa mews ton rmntplud 

$ the tdal d u m  pl m t r s  tons 



Balance price The balance price represents the remaining 9 0  percent of the total price per metric ton 

andpayment of COZe VER. The balance payment for subsequent years will be made against delivery 

of the VERs according to the forward schedule below. Upon confirmation that title to 

the CO* VERs has been transferred. Buyer shall forward payment for that vintage year. 

by wire trawler, to Seller no later than February 15* of the subsequent vintage year. 

Delivery Delivery of all rights and title to the C02e 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 Quality 

Criteria stated below. 

U R k .  DomR,,".n( 
Rk. 

2.53 0.750 
2.75 0.275 
3 W  0.300 
3.25 0.325 
3.M 0.39 
3.75 0.375 

NWIMth ,om -. 
C02. MR) hhvDd. D.IC 

2.25 in 2003 USD Jan 31.2003 Ftb IS. 2003 
2.475 in 2W4 US0 Jm 31. 2004 FeD 15. XXX 
2.70 io 2005 USD Jan 31. 2W5 Feb 15. 2005 
2.925 in XO6 US0 Jan 31.2006 Feb 15. XY)6 
3.15 in 2w7 us0 lan31.2007 Ftb 15. 2w7 
3.375 in 2008 US0 Jan 31. MOB Feb 15. MOB 

QUALITY CRITERIA FOR ESTABLISHING CO* VERS - 
Seller warrants to Buyer that the COze VERs shalt meet the follow~ng crtterla: 

Real: a reduction of actual C02e emissions resulting from specific and identifiable actions. 

Puantiiied: by transparent and replicable calculation methodology. All necessary data will 

be available to be verified and audited by'an independent third party. 

- Verified: Verification Report wt11 be prepared for each vintage year by independent third party 

selected by Seller, with costs lo  be borne by Seller. 

Surplus: Seller warrants 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. 
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r&: Tdle to the subject Cqc VERs wil l  be asiOnrMe it the of the B y a  

-e W m  Volume of the C W  VERs estimated h b e l m d  to be c m M t m  based 

on engineer's modolinp. If Sella fails to &lim VERs in accordance nUI the abort d u r n  

and/a Criteria in any given riniage par. 8u)n.s sole remedy shall be the r a o v e ~ ~  h a  Sella 

dawn payment funds feceived. pus inlaCst thereon at 3 percent W e d  per meirk ton 

of vndeliwred VER. 

Crojrct The VERs will be selected ifom a pulfolw hmn ei lha me hcilii 

a a mb lna t i cn  of Nath American facilities at the tim of W i .  

COUNTER-PARTI DESCRIPTION 

. %I& is a 41-reguded in rahcn t  gRd. nted brudim company in the E m  Sccra. 

I f  ncsessav. Buyer and Scllef shalt have a mlnlmum of fiflecn (151 buwm da#5 af ia  nm, 

sheet uecutlon to thew respeclave uedal IaBngs Md enwre cfed~t is mnplunl nth 

and SelWs rqarementr. 

Upon encution wd de l iuy  d a mutually *litten C m t m  bmCn COunI- 

a negotiated Meragt fee is dve to bfoka ty both bya n d  seller. 0mhu Bm*a rts as ~WII 

in the i n t m d r r l i i  of W i n g  counter-. B d a  is nOt e b k  for. a d  is nOt I SubrMh 

for. pur d c t e n i ~ t i o n  a to the mcnb d me poririom md con(irrpnca d thc (muctim. 

BroLer doer not hold ihelf responsible la the 11mncN conddh  adlor prf- d * 
cwntefparly In this hamxtlon. 

411 patits to tha contract mral mutually wee in writing as to the timirg. cmteni. .nd rll fJCtas 

relating to any public announcements ~ g r d l g  this transaction. 
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Denmark, and the United Kingdom 

I Massachusetts 

I Massachusetts recently became the first U.S. state to impose C02 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 2M31 law imposes limits on four kinds of air emissions (SO>. NOx. 

mercury, and C02) from six power plants in the stale. 

The six plants will be required to reduce their C02 emissions by 10 percent from their 1997- 

1999 average emissions baseline. They must then achieve an emissions rate of 1.800 lb~ . lMWh.~  Tne 

affected units must meet the emissions cap by October 1, 2004, and the output-based limit by October 

1. 2006. Facilities that comoly lhrough repowering ate granted two additional years for complaance. 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 only 

f principles to govern the use of Offsets for compliance. Specific rules lor crediting of offsets have not yet 
l 

I . -. s 
been developed. At a minimum. those seeking to inwst in offsite emissions reduction or sequestration 

projects must demonstrate to the satisfaction of the Massachusetts Department of Environmental . 
Protection that the reductions are real, surplus, verifiable, permanent, and enforceable. 

These requirements must be met before any claimed reduction generated by offsite prolects can 

be applied toward the reduction requirement. The issues of additionality ( ~ t h  financial and reguiatory) 

are still under consideration as the state establishes rules governing the use of C02 offsets for com~liance. 

The Massachusetts law is notable in that i t  was signed by a Republican governor in the aftermath 

d President Bush's decision not to develop a national program addressing C02 from power plants and 

his announcement of the United States' withdrawal from efforts to Implement the Kyoto Protocol. 

In passing the law, the Massachusetts Legislature and Gowrnw were responding to political pressure 
+ 

from environmental groups that rallied local concerns about the impacts of emissions from older 

coal-fired pover plants. The slate's inclusion of provisions for emissions trading is  intended to strike 

a balance between environmental and economic objectives. 

-6 ) 
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Denmark 

In 1999. Denmarh immduced Cq emisinns mdiw unda the Oud. Act. rhch .nporcd a 

first-of-its-kind cap on pmu sector M)2 missions." It cslabtished J t&l mmions quda la e*chat). 

pmducar at 23 million metric tom of COI In MOO. The cap wil l  be redwed by 1 m4mn mMr tom pr 

p thmgh M03, at which time the tevel of 20 million mb* tons a to be N ~ W .  h e  won 
c m  all electricity poducm opefating m Denmarh except p o d u ~  relying entwety on r e m d b k  
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United Kingdom 

On August 14. 2001, the UK government published the final framework for a national GHG 

trading pcgram. The trading program begins in April 2002.L2 Although Denmark has developed a trading 

program 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 all 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 to 

a new tax on industrial and commercial energy consumption, known as the climate change levy 

(CCL). Companies can obtain up to an 80 percent discount on their CCL liability by entering 

into a negotiated agreement with the government. Under this agreement, companies have to 

improve their energy efficiency or reduce emissions below a historic baseline to meet agreed 

biennial targets from 2002 through 2010. Companies may choose to adopt abzolule emissions 

targets I'absolute sector" participantsTor relative targets that are expressed in terms ol energy 

consumed or emissions per unit of output ("unit sector" participants). Most companies have 

opted for output-based targets. 

. OirlUEnO): The government allocated E215 ($309) million over five years of the program 

(2002-2006). equivalent to E30 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 companies will 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 reductibns in five equal annual 

amounts in order to receive their incentive payments. 

Pmject Cadits. 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 lo 

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 casebyzase 

basis. Rules governing this 'project" secta have not yet been established. 

+ Pomly 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 first compliance period for companies participating via direct entry will run from January 1. 

2002. to Decembef 31, 2002, with subsequent year-long compliance periods starting January 1, 2003. 

and running through 2006. The first hvo-year compliance period for companies entering via agreements 

will run from January 1, 2002. 

The government will maintain a registry containing the off~cial 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 period 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 i n  order to maintain environmental integrity. The registry will display in real time 

when the gateway is open, allowing transfers between the sectors. Only when there has been a net flow 

into the unit sectar will any unit sector participant be able to transfer allowances to the absslute nector~ 

Thus, the gateway would only open in the went that a company in the absolute sector sold permits 

to a company in the unit sector. 

I f  a company that participates via direct entry exceeds its holdings of valid allowances. the 

government will suspend payments of its incentive money and reduce its allowance allocatton for the naxt 

m p l i a n c e  peiiod. A company failing to meet ik overall emissions reduction larget in  the p+riod 2002 

to 2006 or withdrawing early from the scheme will have to return the entire financial tncentwe plus 

+ interest. These penalties will come into effect when allowances are first allocated in April of 2002. 

The government is also considermg introducing legislation establishing additional financial penall is 

for noncompliance by these participants. ~ A e v e r ,  this legislation will not be in place by the time the 

program s t a s  in 2002. I f  a company entering via an agreement does not meei its target, the government 

may cancel the 80 percent CCL discount. This compliance penalty 1s already in effect. 

Treatment of electricity generators, which produce a significant share of national em~ssions. 

is still a contentious issue. Generatorn are not subject to the climate change levy and are therefore 

not coveted by CCAs. In  addition, power and heat generators are excluded from the financial incentive 

program (except where the electricity and heat are generated and used onsite). There may be some 

+ 
scope for generators lo  gain allowances through paticipation in energy-saving projects. They can also 

participate by opening a trading account. 
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11. See case study on Ontario P m  Generation and TransAlta later in this section. 

12. See Section 1 a m  and A m n d i  I f u  definitions used in individual pograms and common pogam elements. 

13. American-style options allow the Dya to exercise an option at any tlme prior to the expiration date. 

Eump-style options all- the buyer to exercise an option only on the expiration date. 

14. COPdbii is  the second h . W  of the sirth Conference of Parties that started in The Hague. I t  took place 

from July 16 -July 27. 2001. in Bonn. Germany. This decision was sustained at COP-?. 

15. See 'The Manakesh A a u d s  and the Marrakesh Declaration" at 

m.unfccc.inVcop7/d0~~menlV~cwds~draft.pdf: and Review 01 the lmplernentalion of Commitmenls and of o lhn  
m i a r s  of the Connntion. FCCUCPRWIA.7. July 24. 2001. rn .un fccc . inVr~sour r r ld0~Vc~~paRl tO7 .pd f .  

16. Pras  release (Entergy. Elsam, and Natsourcel: 'U.S. Utility and Danish Electricity Supplier Conduct First 

Trade in  Oanish Greenhouse Gas Allannces.' December 6. 2001. 

17. O n  of the most prominent effwts har been the GHG Prot~cal convened by the World Resourres Institute 

an4 the World Businerr Council on Susta i~bte  Development. See ~.ghgprotocol.org. 

18. Ja-n. Josef. 2000. 'Implementing the Kyoto Mechanisms: Polential Conlr~but~onr by Baaks and 
lnwnnce Companies.' Geneva Papas on Risk and lnwrance-Issues and Pract;Ce 24(5): 602-618. 

19. Jamsen. )owl. 2001. 'Risk Management of Joint lmplementat#on and Clean DFrelopmenl Mechanism 
Rojech thmugh Carbon Investment Funds.. In lnstrumenfs /OJ Climah Fvlicy Limited msus Un1;miled Fleribili~.; 
Albrechl. J.. M. De Clercq. and T. Vnbekc, cdr. Edward Elgw Chellenham; and JansKn. Jowf. 2001. RtsX Managemen1 

ot InnUmmts in Joint lmplcmenlation and Clean Derrloprnenl Mechanism Projecls. Ph.0 Thesis at the Unimsily of 

St. Oalln. Switzerland. 

20. Jan-. J d .  Risk Ma-men! ol lnmtmenlr  in Join1 lmplemenlalion and Clean Devclocrnenl 
Ycchmim -Is. h . D .  Thesis at the Univarity of St. Gallen. Switzerland. 

21. Thb cc*xlusion is d u d  from a pilo( ~ 0 %  conducled by the German bank LBBW in coocoation with 
a clitnt and the Unimmity of St. Galln. 

22. TransAIta. -TransAb Unwik  Ropowl lo Reduce Net Greenhouse Gas Emissions to Zero.- P r r u  Releax. 
updated June 24. 2001. wnr.tramalta.com. 

23. TransAlta. 2000. 'Beyond Kyoto: TnnsAlta'r Blueprint for Sustainable Thermal P a r  Cematbm.: 
m.tnnsalta.com. 

24. GEMCo. 2MX). -Am Introduction to GEMCo.' rrr..gemco.orp. 

25. TrmsAIU. 2000. 7 A  CMoWes World's Fint Tram-Atlantic Emissions Reduction Trade.' 
~.rmwaitO.Com. 

26. Thou* the companies inwlvhd hm chosennot to make public the exx t  p ice  at which the trade 
occuned. they Indicated that i t  is consistent with the r e  01 VER p icer  provided in this paper. 

27. TrsnsAlta. 2000. 7 A  Completes Wald's Firri Trans-Allantic Emirrionr Reduction Trade.' 
m.tranuna.cmn. 

28. See discussion in Section 2.8 of this p a p  repwding the challenges in  innsacting redvctionr derived by 

investing in  rcnewabk energy and demand-side manaaemnt proiecls. For a more extensive analysis, see Cqen. J., and 
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30. PERT Rcgtrlry. 2000. Credit Creation Prot0~01. 'US Gen New England. Inc.. Cabon Dilride Emission 
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47. Many USlJl project. ~e aka A l l  pmjects. The pojects are distributed over 14 cwntries in Latin America. 
1 0  in CFntral and Eastern Europe, 10 on the African continent, five i n  Asia (besides China and India), and tvo i n  the 
Pacific Islane. Twempne prolccts are 1-lM in Estonia. Twenty-five projects are lmated in Latvia. 

48. See Pilot Emission Reduction Trading Project (PERTI. 'PERT ERC Creations." 2001. 
1 m . p ~ t . ~ l l c * i m 2 . r &  and PERT. 'Ikaft Ruies fof Emission Reduction Trading in Ontario,' 
nnr.pnf.W@fmraft%ZORula.pdf. 

49. This law rwiginated from Oregon Hwse Bil l  3283 introduced in the 69* Oregon Legislative Assembly 
(1997. Regula Session). The rules for the Oregon C02 standard are in Oregon Administrative Ruler. Chapter 345. 
Division 24. 

50. The price war raised to $0.85 per ton (from $0.58 per ton1 in September 2001. The information provided 
in this pmjecl summary is based upon the $0.58 p r  ton price. 

51. The Climate Trust was famerly kmmn asthe Oregon Climate Trust. 

52. Though the Oregon la a l l m  project developers to meet their offset requirements by paytng the fixed fee 
of $0.85 pef mebic ton, it does not require The Uimate Trust b secureoffrets at that pice. In fact. The Climate Trust 
has paid an amage of 11.50 per metric too of C01 lor otfsits. Consequently, pover plant developen' payments to The 
Climate Trust have not otfset the total quantily of emissions f a  which they made a pamenl. Once an applicant pay: 
The Climate Trust, liability fa. poducing the offsets shifts from the plant developer to The Climate Trust. This has led 
pornr plant dm lopas  to rely on The Climate Trvrt as a fixedlost. pusranteed meam of compl8ance. (Information abu t  
the -age pice paid p r  ton war garnered from phone conversation with The Climate Trust. Confidentiality agreements 
pmhibit the release of the pices paid for Cot offsets in individual projects.) 

53. The Oregon law only a l l m  CO? reductions to be used to meet the offset requirement. 

54.  om $5.5 Million to Be Awarded to Counter Climate Change." Theclimate Trust Press Release. January 
30. 2001. See mnr.dimatcbusl.ag. 

55. The  Climat. T ~ s t  Awwdr Landmark Cantnet w th  the Lummi Indian Tribe for Storing Atmospheric 
Carbon.- The Climate Trust Press Release. May 15. 2001; The  Climate h u r t  Awards Funds f a  Web.Bared Carpml 
Matching: The Climate Trust P n u  Release. May 8.2001; 'The Climate Trust Awards Funds to lnnovat~ve Landfill 
Gar Projed to Offset Global Warming Pollution.' The Climate Trust Press Release. July 16. 2001; and "lnnovatin~ + Financing of Wind P- to Cut Cubon Dioxide Levels.. The Climate Trust Presr Release. September 5. 200;. 
See m.climatetrusl.org. 

56. Smtw can only antkipate the Nler gowning JI, since the Kyoto Protocol has not been finalized. 

57. See Senla web r i le st m.wnter.nllerupt. 

58. Roject-related documents can be found at the PCF Document Library, ww*r.pototy~carbonhnd.wg. 

59. %mnhouse Gas Emissions Trading in 8P: May 2001. ., , , 

m . b p . c o m / d o x n l ~ 4 W ~ e m i 5 5 i ~ s ~ t r a d i n g i n ~ b p ~ m a y 2 0 0 1  .pdf. 

M). M a s ~ h u ~ n s  Depmment of Enrironmental Rolection. Bureau of Waste Prevention. Atr P r w a n  Planning 
Unit. '310 CMR 7.29 Emissions Standards fof Porn Plant%- See m.state.ma.urldep/bwp/dagc/files/r~29final.d~. 

61. Act no. 376 of June 2.1999. Folkelinget (Danish Parliammtl. Section 5. Subseciion 4. 

+ 62. See UK Emissions Trading Scheme, nnr.defca.gov.uldenvironment/c4~matechangUli~da.htm. 
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