VN-Aa-T722

CLIN 1: Fostering Climate Change Initistives
for Sustainable Development

Subtask 1.D Train the Trainer Program:
Core Center Staff Trained/Certified
as Training Providers

Greenhou,.s'e Gas Pollution
Prevention Praject -
i < Climate Change
Supplement

A
R A Program of the: g
United States Agency for International
Development / India Mission

Implemented by:
The Louis Berger Group, Inc.
Global Environment Team



ne Louis Berger Group. nc.

SR 2300 N Sreet, NW
Washington, DC 20037 USA

The Louis Berger Group, Inc.
Contract No. 386-C-00-00-00058-00
Sandeep Tandon, CTO



A REPORT ON CAPACITY BUILDING ACTIVITIES TO FOSTER CLIMATE
CHBANGE INITIATIVES FOR SUSTAINABLE DEVELOPMENT

PAaRT I:
A TRAINING ON “ESTABLISHING PROFICIENT PROJECT FINANCIAL ANALYSIS AND
STRUCTURING CAPABILITIES” FOR DEVELOPMENT ALTERNATIVES

v' AND
Papil2:

“CLIMATE CHANGE AND CLEAN ENERGY TECHNOLOGY CURRICULUM DEVELOPMENT ™
FOR THE LA@AHADUR SHASTRI NATIONAL ACADEMY OF ADMINISTRATION ;ﬁ
: ‘t

£}

Greenbouse Gas Pollution Prevention Project
Chirnate Change Supplement {GEP-CCS)
The Louis Berger Group, Inc.

%

Submitted as the Deliverable for:
CLIN 1: Fostering Chimate Change Initiatives for Sustainable Development
Subtask 1D Train The Trainer Program: Core Center Staff Traned/Certifed

May 13, 2002

[ o

pomoLs

(1Y



INTRODUCTFION TO THIS REPORT

Contract Line ltem {CLIN} 1 Subtask 1D of the USAID-India Greenhouse Gas Pollution
Prevention Project-Climate Change Supplement (GEP-CCS) contract includes activities that
work towards two oulcomes: the capacity building for two previously established Climate
Change Centers, and addressing climate change training_needs n the curriculum of the
Government of India primary traimng academy, the Lal Bahadur Shastri National Academy

of Administration (LBSNAA).

Subtask 1D was effectively divided into two components — the first being the building of
capacity at Development Alternatives (DA) to provide climate change project services and
using its expertise o train other stakeholders to do the same, and the second being the
development of curriculum for use by LBSNAA and training their faculty in the use and

delivery of the curriculun,

The first component with DA was completed via a training conducted on February 25-26,
2002, entitled, “Clinate Change Center Project Development Training: Establishing
Proficient Project Financial Analysis and Structuring Cuapabilities.” Part one of this
‘deliverable report includes an overview of this activity and its outcomes. The second
component on development of cumculum and traming of trainers at LBSNAA is the subject
of Part 2 of this Subtask 1D deliverable report.

:::This report presents ontcomes and conclusions from the respectii'e traim'hgs, and provides as
‘ammexes the actual iraining materials that were created.  This report completes LBG's
contractual requirement under Contract Subtask 1D.
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PART 1

“ESTABLISHING PROFICIENT PROJECT FIRANCIAL ANALYSIS AND
STRUCTURING CAPABILITIES”
FOR THE CLIMATE CHANGE CENTER AT DEVELOPMENT ALTERNATIVES

February 25-26, New Delbi

GEP-CCS Project, The Louis Berger Group, Inc.
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CLIMATE CHANGE CENTER - PROJECT DEVELOPMENT TRAINING

EXECUTIVE. SUMMARY

The Louis Berger Group, Inc. conducied a Iining program entitled Climate Change Censer
Project Development Training: Establishing Proficient Project Financial Analysis and
Structuring Capabilities duning February 25-26, 2002 in New Delhi. The program was
conducted as part of the Greenhouse Gas Pollution Prevention Project - Clhimate Change

Suppiement (GEP-CCS) capacity building achvitics.

The training psogram was inlended 1o further bnkd the ability of the Climaic Change Cenec

(CCC) at Development Altemnatives (DA) to dehiver value added services to diverse chnate

change mitigation project Developers. The content of the taining was developed

collaboration with DA wherein LBG and DA discussed gaps in the OCC's capabsluxs and }
designed training content to fill those gaps. Just as importantly, LBG wanted to facilitate i
relationships between DA and key Indian firancial institutions (Fls) as » means of prving DA

concrele exposure (0 key issues that local FIs consider in making project fmance decisions. ]

. The trainers for the program were drawn from two premicr and influcntial fuancial
" institutions ICKC1 and IDFC who maintain active clean energy project portfolios. The
training was designed to utilize live case studies to apply topical project development themes !

and complex issues.

BACKGROUND OF CCC CAPACITY BUILDING ACTIVITY

GEP-CCS was designed, in part, to build the capacity of two OCCs at Development

Alternatives (DA) and the Confederation of Indian Industry (ClI), respectively, %o dehver l
cfficient climatc change facilitation and project brokerage tervices. As a larpe industry .
association, C} provides services 1o medium to large-scale industry and the power secior.
DA, a progiessive NGO, works with small and medium entreprencurs and oo rural
development. These CCCs, over time, would be staffed and ramed with officers who would
provide services 1o their respective clicntele 10 sdentify, develop and structure bankable GHG
mitigation projects as well as to conduct chimate change related outreach activities. !

As an initial measurement of the lechaical depth and instinstional capacity of each OCC,
GEP-CCS conducted a training necds asscssment (TNA) in August 2000. The TNA identified
the following capacity building needs:

i.  Access to outside review of Climate Change Mitigation Projects (CCMPs) in pipeline
2. Increased analytical and lechaical evalation skills

3. Establish potential “menu” of services for COC clientele:

» Project Advocate Services

s  Project Evaluation Services l
+ [nformaton Clearinghouse )
¢  General Business Services

Develop protocols on baselme and additonality for existing progects

Develop knowledge of carbon valumg and accounting ]
Represent India and seiect projects imternationally for financing and showeasing

.
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The TNA process established the foundation for designing a CCC capacity building strategy,
which focused on:
¢ Development of baseline accounting computational toolkits for CCC staff (CLIN

1C)
» Targeted climate chanpe project finance training for core CCC staff (CLIN 1D)

Over lime, the senior decision maker of the CCC at ClI decided that it would not focus on
developing capability in CCMP devclopment or services to ils clients. Rather, that it would
focus its efforts climate change policy, especially in collaboration with the Govemment of
India (GO!). DA, on the other hand, decided 10 build its CCC capabilties in CCMP project
strucluring in anticipation of an emerging opporiunity to provide such services.

DA and GEP-CCS have been working jointly on various activilies relating to project
development capacity building. DA participated in the hrst GEP-CCS Fl wraining program
and DA and LBG jointly organized a Project Developers workshop and a roundtable on
rencwable energy. Most importantly, DA and LBG collaborated on the development of five
GHG mitigation projects. Through these series of activities, the DA staff developed skills in

overall project development. .

~The CLIN 1, Subtask 1D aclivity provided the opportunity for LBG to further build DA’s
abilities while ensvring that the activity was largeted to deliver the highest possible impact.
Though DA had already built its skills, LBG and DA worked together to identify remaining
gaps in DA’s capabilities in CCMP project development, structuring, and finance issues in
order to design a training program with the necessary impact.

EBG and DA recognized that while it would be important to gain international perspective on
CCMP development, chicfly Indian Fls rather than international interests would finance the
projects that DA is most likely to develop over the short term.  The major gaps in DA’s
understanding and experience in this conlext pertained to their lack of ability to assess project
promoter strengths and ability to take up a project, need_for better evaluation of project
financials through initial due diligence, inadequate understanding of project contracts and
familiarity with environmental and social analysis and nisk analysis. It was, therefore, decided
to focus on these aspects in the training program and to bring in trainers from key Indian FIs
to provide their perspectives on these issues. The desired outcome was 1o help DA better
understand the key faciors that Indian Fls consider when making project finance decisions.

PROCEEDINGS AT THE TRAINING PROGRAM

On the Day 1, during the inavgural session, Mr. Ron Sissem Chief of Party, GEP-CCS
provided the background, needs and approach of GEP-CCS in capacity building and
cooperation with the DA CCC. Mr. John Smith-Sreen, Deputy Director, E’ USAID provided
his perspectives on CCC development. Mr. Aml Mathotra informed about ICICE’s perspective
towards development and assistance to GHG mitigation projects.

Mr. Virender Dhir of ICICI made the first techmical presentation on appraising the project
promoter company for its resourcefulness and experience in implementing projects. He went
on to discuss the important paramelers of a project, including market issues and the
relationships between inputs, outputs and cash generation potential. He also reviewed and
described how project contracts are used to reduce nisk to FI investments.

Mr. Vinod Hari of IDFC brought out the importance of risk appraisal using a case study that
focused on 1ssues faced by project developers and investors. The case helped DA to better
4
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understand the risks faced by mfrastnicture projects and by recourse-based projects. Vinod
highlighted the mitigation measures that are typrcally used to cffectively amehorate project
nsks.

Ms. Bharli Solanky of IDFC guided the participants through the sieps in conducting
environmental and social appraisal of projects, especially infrastructure projects. DA was
particufarly interested in this particular aspect as it very strongly relates 0 DA's
organizational cfforts to promote sustamnable development. DA has recognized the need 1o
inlegrate environmend and social appraisals info projects as related costs and benefits are not
often accounted for in determmuning the viability and sustainability of projecis

Vinay Deodhar of LBG provided the background and function of the Detaiked Progect Repont
(DPR) Worksheet 100l developed by LBG for GEP-CCS. The purpuse of 1hns 100} s o
condense much more Jengthy DPR documents and business plans into more manageable and
comparable format. Many of the DPR worksheets are no more than 15-20 pages in bength.
The purpose of this excrcise was to focus DA on the key informatron inputs that Fls focus on
10 assess project viability, the DPR Worksheet was desipned to do just that

On the Day 2, Mr. Mohan Kumar of IDFC discussed the project appraisal process further wish
the help of a case of a municipal solid waste biomethanation cum power generation project
He discussed how the project nsks were identificd, quantified and addressed. Mr. Deodbar
later detailed out the GHG analysis of the same. progect, wherein the basetine development,
GHG mitigation potecntial identification, montioning and verification design and mtegration
with the financial analysis of the project was discussed.

Each of the sessions was highly interactive. DA staff raised questions, asked for chmibeations
and for the basis of FT decision-makmng on various issues. Many questions were framed based
on the expenence that DA has gained as part of ils relationship with GEP-CCS. Thas fact
Hlustrated that DA stafl has been building on ifs experience and has gained well-grounded
understanding of CCMP development, structuning, and finance issues.

CONCLUSIONS AND NEXT STEPS

DA staff expressed great mterest in developing its skills in the use of finance evahuation looks
used in project evaluation and development. The depth and nature of questions by the staff
reflected "a significant increase in its sophistication and understanding  This was pasticularly
true during the kst technical session on the integration of GHG analyses inko the project
financial analysis process.

The last and final session oo Day 2 was a brainstormning session, which allowed DA staff o
share their experiences, and lo discuss how project development as an activity could establish
the CCC as a sustainable venture within DA's overall mission. It was agreed that defiing the
specific service that DA would offer clients under this activity would be critical to ths

undertaking.

Issues regarding the types of market niches, and specific pricing policies 10 be pursued were
zlso highlighted, especially as it relates to DA’s overall institutional mission. LBG suggested
that a valuable activity under CLIN 1, Subtask 1E could be a collaborative effcst 10 buald 2
business developmeni plan for the CCC that would give it specific direction and mulkestones
for building its financial sustainability. This plan would be central for assessing the “trade
offs™ that may be involved for the CCC in attaiming institutional sustanability, and that of
conlinuing to service its present client base at current levels, recognizing that financial

5
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During this period, NSDART indicated the possibility of testing curriculum in December or
January at LBSNAA by delivering it in a lower level training program. As a result, LBG
began to target this timeframe for completing curriculum. LBG also retained the Credit
Rating Information Services of India Limited (CRISIL) of India as a sub-consultamt who
would prepare the climate change curricolum under the guidance of LBG. The scope of work
was based on assumption supported by USAID and NSDART that curriculum would be
developed only for the In-Service level training courses. A contract was signed in October
2001 based on indications from NSDART and USAID that the draft cummiculum materials
targeled at In-Service level trainees should be completed by mid-December.

Given the large scope of the topics to be considered for a broad curriculum development
effort and the relatively narrow scope of topics 1o be addressed by GEP-CCS {climate change
and clean energy), USAID procured the services of the Intemational Institute for Education
(I}E) to prepare other power sector specific curriculum modules.

On November 7, 2001 ali of the partners in the cwrriculum development effort gathered at
USAID for a half-day meeting. LBSNAA and NSDART as well as USAID, LBG, IIE and
several sub-consullants retained by LBG and/or IIE attended. The number of curriculum
modules was defined based on a consolidation of the topics, as was the content and structure
for each module. It was proposed that modules be designed so they could be collapsed or
expanded to respond to the length of time available for their delivery at any type of course al
LBSNAA. Timelines were discussed and focused on a desire (o test the curriculum in a class
at LBSNAA. Over the next month or two, LBG and CRISIL worked to develop information
:t¢ include in a more detailed climaie change/clean energy technology module.

Over the next few weeks, NSDART decided that an effort should not be made to compiete a
draft module- in December. No subsequent completion date was suggested at that time.
Rather, in subsequent months, the scope and target audience for the modules became more
fluid. In fact, the focus began to change o preparing modules for the FC course rather than
the Ii-Service level as a FC beginning in spring would provide an opportunity to test the
materals. However, doing so meant that the focus of the module would be less technical as
the audience would be much different than an In-Service course. Still, the time that would be
allotted by LBSNAA for delivering the material from the five total modules was not defined —
this made it difficult to determine how much material should be developed.

In conversations between USAID and LBSNAA, a decision was made to review the scaled
down version of the modules with LBSNAA faculty and NSDART in Delhi on March 20,
2002. LBG organized a one-day workshop at the India Habitat Center for this purpose. LBG
and CRISIL had revised and condensed information from the preliminary draft module for the
In-Service course (as of yet not fully completed) to include in the FC module, as the FC
module would require a very different approach than an In-Service oriented curmiculum. The
general response from LBSNAA and NSDART was that the matenals were too complicated
and technical for the FC level and that they needed to be simplified and condensed. As a
next step, it was decided that the USAID/IIE/LBG team would come to Mussoorie May 6-9 to
review the revised FC modules with faculty, possibly conduct a Train-the-Trainers event and

test the modules in the on-going FC course.

On May 6th, LBG and CRISIL continued to refine and condense the climate change/clean
energy technology module. LBG and CRISIL put efforts to continue developing a detailed
module for the In-Service level on hold, as it was still unclear about how or when this module
would be needed or how much time would be available fordelivering it.

10
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From May 6-9, the USAID team (USAID EJ, LBG, IIE and associated sub consultants) beld
meetings at LBSNAA with the Academic Council and Faculty over the first two days, thes
delivered the FC module 10 FC trainees on the third day. During the fust mecting, LBG and
HE presented “snapshots™ of the FC modulkes to the Academic Council. Their overall
response was positive and reflected their recognition that much work had gone into the
cummiculum development effort to date. Regarding the climate change/clcan energy module,
several useful comments were made, including the need o ncorporate  non-projectnon-
technology specific approaches 1o mitigation, such as forestry and land use management.

Meetings with the AC on the second day resulted in new infonmation on the scope and depth
of cutriculum development for which LBSNAA was inlcrested. By the end of the day, o was
agreed that USAID’s assistance can and should extend 0, ail five kevels of training conducted,
including the FC, Phase VIl PC, the IC and the two levels of In-Service courses
Furthermore, a three-day Train the Trainers event was agreed on for delivery in August 2002,
The Table below illustraies the range of courses and dates as well as the number of hours for
cach course the combined powerfencrgy/ciimate change topics will be allotied. LBSNAA
has also agreed to identify a nodal faculty person who will be responsible for delivering the
curriculum fo the FC and possibly IC courses and coordinating experts to deliver the material

in more advanced courses.

Course Name Duration | Likely time allotied 1o | Tentative dade of
Encrgy '& ! Environment | courses in calendar year
Module 2002

Foundation Course [ 3 Months | 3 Howrs Sept 2-Dec 13, 2002

Phase | Professional | 24 8 hours (twe forenoon | Starts Dec 14, 2002

Cowrse Weeks sessions) Also o give ki of
could cover in the winter break

isit b
Phase 11 Professional | 6 weeks | 2 Hrs June 17-26, 2002
Course
Induction Courses 8 weeks | 4 Hrs July | —Aug 23, 2002 &
-] Nov 4 — Dec 27, 2002
In service (6-9 years) 4 weeks | Nil Aug 26 — Sept 6, 2002
& Sept 30 - Oct 11,
2002
In service (17-20 years) 2 weeks | 6 hrs {theme specific) Sept 9-20, 2002 & Oct

20~ Nov1,2002 |

On the third day, May 8, 2002, IIE and LBG dclivered their respective modules %o the FC
trainces. The Academy inserted the module in the 71™ Foundation Course as “Encrgy and
Eavironmental Issues™ with a code PA-53-56. The Course was in progress from March 4-June
14 2002 and had newly recruited officers from the following lodian Services: Ecopomuc,
Statistical, Postal, Police and others. The modules on power sector, reform & restruchamg
and DSM were delivered by HE team comprising Mr. Romir Chatterjee, Mr. Govind Rao, Mr.
D K. Roy and Mr. $. K. Chowdhury. Mr. Hemant Joshi and Mr. Vinay Deodhar delivered the

presentations on Climate Change and Clean Energy Technologies.

The Participants showed keen interest in the module and raised many issves that Jed to further
discussions. The response to the GEP-CCS modules was quile encouraging even as the
subject was very new lo most of the participants. The feedback received by LBSNAA on is
online system was quile positive. The course coordinator or the Academy suggested no

GEP-CCS Project, The Louis Berper Group, Inc.
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specific additions or changes. The subsequent discussions among USAID team concluded that
the presentations were a good first start. However, there were some repetitions especially in
the power sector module due to independent work by sub-consuitants, which needed to be

streamlined.

~ On the fourth day, discussions were held between, 1IE, GEP-CCS and LBSNAA for detailing
the next steps, especially the Train the Trainer Workshop. Jt was tentatively agreed to hold
this on the firsi fortmight of August 2002 at the National Institute of Administrative Research
(NIAR, formerty, NSDART). Furthermore, it was decided to prepare the tentative schedule of
topics by Jupe 1, 2002, using the JE teamr and join’lly identifying trainers to be drawn from
LBSNAA, NIAR, and several slales’ Administrative Training Institutes (ATI). This
workshop will enable transitioning the module to the Academy in the near future.

QUTCOMES, SUBMISSIONS AND RECOMMENDATIONS

As a result of the May 6-9 meetings, it is clear that LBSNAA is not only interested in, but has
embraced USAID’s technical assistance for supporting the development and delivery of
training on power sector, energy and climate change issues, A longer term refationship is
evolving ~ a highly desirable outcome. USAID and LBSNAA have agreed on a framework
for carrying the curriculum development and training support effort forward that is likety to
extend into 2003.

The need to respond to LBSNAA’s needs over time did result in several changes in level of
effort and objectives for LBG’s assistance under GEP-CCS. What was oniginally conceived
of as a defined, limited effort evolved into a somewhat open-ended activity. Given LBG’s
contractual constramts, namely level of c¢ffort and deliverable deadline for the LBSNAA
mitiative, LBG would not be in a position 1o respond to the expanded scope of technical
assistance that was agreed on during the May 6-9 meetings untess resources that are extemal
to the GEP-CCS contract are made available for this purpose. LBG would like to support this
expanded effort and stands prepared to do so should such resources be allocated by USAID.

As agreed by USAID, LBG has submitted the atiached curriculum module for the FC (please

. refer 10 Annex 4) as the deliverable under the LBSNAA component of CLIN 1, Subtask 1D.
The moduie meets LBSNAA’s basic needs m terms of content and format and can and will be
used as the basis for the FC course. Several minor modifications to the module were made as
a result of input dunng the May 6-9 meetings.

12
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‘;-Agenda for the DA Climate Change Center Training :
“Establishing Proficient Project Financial Analysis and Structaring
Capabilities”
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CLIMATE CHANGE CENTERS’ PROJECT DEVELOPMENT TRAINING
Establishing Proficient Project Financial Analysis and Structuring Capabilities

Organized by:

The Louis Borger Geoup, Tnc./ Greenhouse Pollution Prevention Projeet,
under auspices of USAID/India

February 25 26, 2002
Presidential Suite, 12" Floor, Hotel Park Royal, New Delhi

Monday, February 25, 2002

Day 1: Traditional Finance - Understanding the Fundamentals of Project Finance

9:30 am

9:35 am

9:45 am

9:55 am

19:00 am

11:00 am

11:15 am

12:15pm

1:00 pm

Welcome and Introductions

Strengthening CCCs for the Future
- Mr. Ron Sissem, Chief of Party, GEP-CCS

USAID perspective on CCC training
- Mr. John Smith-Sreen, Deputy Director, E*, USAID/India

Innovative Finance for GHG mitigation Projects: ICICI Perspective
- Mr. Anil Mathotra, Chief Manager, ICICI Lid.

Analyzing a Company’s Annual Report and Performance: What do the Numbers

Really Say?
- Mr. Virendra Dhir, Manager ICICI Lid.

The participants will be led through an exercise by reviewing a company’s
annual report and “reading between the lines” in examining significant corporate
or project financial information, The session will also employ strategies to deem
represented project information credible and accurate.

Tea/Coffee Break

Project Financial Analysis
- Mz Virendra Dhir, Manager ICICI Ltd.

Employing representative case studies, the session will focus on providing
participants an understanding of analysis of cash flow, ratios and sensitivity.

Analysis of Important Project Contracis ]
Mr. Virendra Dhir, Manager 1CICI Ltd., with inputs from Vinay Deodhar, LBG

Key clauses of important project contracts like Engincering Procurement &

Construction, Operations & Mantenance and Sharcholders® Agreement, Power
Purchase Agreement and Fuel Supply Agreement will be briefly analyzed

Lunch
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2:00 pm

3:00 pm

330 pm

4:30 pm

5:30 pm

7:00 pm

The Risk Analysis: KNey Facters toewards Identifying Risks
Mr. Vinod Han, Vice President Operations, IDFC Lud.

As risks are inhcrent in implementing a project, the scssion will focus om the
qualitative and quanitative assessment of risk. These assessmcots will be
instrumental in understanding the Financial Institution Risk Perception,

Risk Miligation Mechanisms, risk premivm and risk adjusied rate of retum
cakculations.

TeaColfee Break

The Detailed Project Report: A Systemeatic Project Development Tool
Mr. Vmay Deodhas, Project Finance Specialist, LBG/GEP india

DPR of  project is an all-encompassing document on the project, promolers and
business. DPR Worksheet, a tool developed by the LBG/GEP Tcam, provides a
systematic process for extracting key project mformation for preparing progect
proposals and marketing materials.

Implications of Sustainable Development Criteria in Projects: Social and
Environmenial Analysis r

- Ms_ Bhasti Solanky IDFC Ltd.

Closing Words and Final Thoughts

Dinner — By Invitation

Tuesday, February 26, 2002

Day 2: Lisking Traditional snd GHG mitipation Project Elements: A Domestic Case Study

Analysis
930 am

9:45 am

10:45 am

11:00 am

Review of 1™ Day of Training

Traditional Analysis
- Mr. Mohan Kumar, IDFC Lud.

A case study analysis will be conducted, incorporating the fundamental projoct
fimance components. The participants will apply the clements of analysis
discussed during the first day of the training. The faculty will facilitate the

discussions thereafter.
Tea/Coffee Break

GHG Analysis of Projects
- Vimay Deodhar, LBG India

The GHG Analysis will be conducted over three sessions, which will cover the
main project components when structuring a viabie CCOMP. Each session will be
conducted utizing appropnate tools like simple spreadsheets, checkbsts and
provide sample inforration for instructional purposes.
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1:00 pm

2:00 pm

3:00 pm.

3:3Gpm

4:30 pm

530pm -

Baseline

The objective of this session will be to provide a basic understanding of the
process of assessing and quantifying the GHG emission reduction resulting from
the project.  The session will utilize check-list and calculation tools 1o illustrate
the fundamental steps to develop a credible baseline and fo quantify emissions

reduction.

Lunch
Overview of Monitoring and Verilication

The M&V session will discuss the specific measures necessary in monitoring the
GHG emissions reduction under internationally accepted standards, and
estimating the additional costs of incorporating the M&YVY measures into the
project design. The intemationally accepted methodologies will be discussed and
guidance will be provided for developing an implementation plan for a project.

Tea/Coffee
Integration of GHG Analysis in Project’s Financial Analysis.
This session will discuss the integration of financial analysis of GHG estimation

and discuss various scenarios and sensitivity analysis with respect to project
specific parameters. e

- Vinay Deodhar

Group Discussions Based on Participants’ experiences in Project
Development under GEP-CCS

Closing Words and Final Thoughts
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Annex 2

List of Curriculum Topics Generated at the
June Workshop at NSDART
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Managing Tranaition » impacton | |
stakenolders, subsidigs, tarifts, i
amployses’ issues, consumer Issues, |
sic, Yas Yes Yes Yas Yas Yes Managemant |
_ Priorities and sequencing Yes  Yos _ Yes Yoy ] |
B Financial resiructuring - dety ; i 1
o restructuring, terminal benefits Yas Yes  iYes ! !
L Public/otivate parinerships — Yes ‘Yas Yes Yes |Yas iEconamics !
Current mechenisms for regulation . i | ! i i
Regulation & Doregulstion CERC, SERC, CEA & Funding i Yes [Yes ‘ i
Objactivas, areas of application, B j ]
B ___lregutatory rigks Yes Yes_ [Yer Yes  |Yes  lves  |reweme |
T ——.|Enabling legfslation for reguiation [Yes IYes  (Yes  Ives
Palicy diractives from govermmant Yay 1Yoy Yus i
1PPs Ratlongle, Incentives/disincantives Yes Yes Yeos Yas |
Agresments & their impact Yes Yes | |
Contracls & negotiations Fusl Yes Yes Yes Yeas i !
] Procursmant of matena) & sarvices Yes Yes Yes Yes \ |
Funding management Yos Yeos Yas Yes !
Plants & R&M agresments - Yes Yau Yay Yes
Service agresments Yes Yes Yes Yes
Contracts Incl. PPAg Yes Yos Yes Yas Yes Yes Law i
Planning Demand & Losd foracasting Yes Yes Yes '
Inisgrated resource planning Yes  “yes Yos |
Human Resourca Planning Yes Yas Yes |
Sector investmant planning Yes Yes Yes !
Proiact Development Yes Yos Yes :
Environmental issuas ~ Impact
| Environmental Issues B ment Yes Yes Yoy Yos Yos Yeau
B Climate changs issies and avoiution- Yoy Yes {Yas
Clean enargy technologies Yes Yas Yes |Yes
Instruments & mechanisms for
environment managament Yes - Yes Yeos Yes !
Ressttismaent & Rehabilitation : Yes Yas Yeos Yan Yoy Yes i
Consurner Issues Publi¢ participation in decision-making Yes Yeos Yes |
i Cbligations of consumers and consurner :
|aducation Yes Yos Yes iYes ‘
[Quallty of power, frequericy, vollage, i ;
measurement, matering, pricing Yes Yas Yes Yea Yes Yes
[Procedural nsues - new connections, ‘ .
complalnis, hilling & payment, Yas Yes Yes Yes Yos :
Theft Yes Yas Yes Yes Ye3 Yos .
Universgl access & equity Yoy Yes Yay Yos Yoy 1Yes ) !
Grigvance redressgi Yes Yes_ [Yes Yoy Yeos Yos . i
[Future Scenarios Emerping tachnologies Yes Yes Yes :
Convergence : . ! , /
Future structures for power secior [Yes ~ “Tvey Yas Yes Yes ! |
P ;,...,-—-nw . - w'# Lt T
i " VR R
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O
Inler-regional Transmisslon {Yos . [Yes Yos — vms ‘ '
Power trading Energy purchases Yo You _ [¥es Yoy You You _ qeromes 1
Diatribution — ... |Distribulion lechnolactes You Y
Maintenance - repiscement of
transformers, cepacitors, conduciors,
— ate, You Yos hil) Yo
Lisirbution perfermance = commercial
. ingi, T&D losses Yoy Yes, |Yes Yoy Yoy Yeou . .
[ ;
Distribution performance - tachnical ing!. a ! ! '
e e GUBIY O BUpplY BN technical lostes _ |Yes Yo vm Yie Yo :Yes e ]
Augrneniaflon issuss - slirangthening, I ] i :
o e lexpansion S IYss v Yoy Ym Yes !
e . .—_Clainbiition reforms e Yor Ve Ve iYer_  ves Yes :
—— T _d_._alem of “F & Land acqulsition Y YOr  Yer Ve Ver " ves !
N N ] tering, billing & collection Yos Yoo TYes _ Yei ves Yos
Ecenomic ixaues in distribution | Power restriction policy - load shegding Ives You You You Yo Yes
r syeiting Tvey
Financlsl Isaues Cash flows Yoo Yos _ [Vas Yo You \
| _ i Fi Yes Yot Yoo Ve Yoy e
. reising Yes Yos Yos Yo Yos Yos Mansgemen
. choloss Yas Yes You Yeos
Cout conirois Yo Yer Ve Ives
Menspement Yoy Yo ) You
7 fity mechanisms Yep Yoy Yo Yos
Renewables- technologres & Policles lechnologies, instiutional I i !
iasuves lstyes, finencing requiation, incentives Yo Yor  vey Yo Yes  lvey | :
Hlubonsl atiermetives in margi [ [ : |
distridytion - coops, rural snengy utilities, | | | | |
Rural sisctrificanion wﬂc. fes [Yon _ (Yes  Ives  Ives Yes !
—_— generalion | ! Yas {Yes Yes : ]
Power supply o sgricufure Yo Yoy Yet Yoo TYm You /
Demand side manegement (08! of s8ved capeciiyl shergy Yoo (1] Yoo ]
- ._|koed ment Yoo _ T
Yoo Yes You :
I
Yo Yoy ives Yoo ;
You [Yes  [Yes  lves  lvey | |
ves v " Tve " - o
You Yoo Yoo o
N . _ . T Yoy [Ves Ve -
T 34visiance to wiities
Reform process lssues N
Yoy ! () Yoy Yay )

-t
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§nggy_§_ggﬁfgn_- _t;_s_yﬂ‘ In Training Programs for Ia S Officers : ; |
| | :
3day § duy i
Thems Sub-thems Induction module module Subject Remarks
Issue Info. " Tisus  [Infe. Issue  |[Ifo, Area
Definitions & Terminology Yes Yos Yes
Power sector - background Globs) scerario- ail 8NOryY resources |ves Yos Yes Yes Yes Yeos
Historical overview angd Surrent Yes Yes Yes
Energy/GDP relationships Yes Yos Yes Yes 1 Economicy
SEB structurg Yeos Yes Yeos |
| Financlel performanca Yos Yes  Ves Yes Yes Yes {Eeonomics
_ Grid and grid managsmant Yoy ' Yes Yes !
Coal and oll'sectar - refationship ig i 1 i
pawer sector i Yos  ives Yes Yes Yes :
— Sector dats - generatan, distrbution ; g | ;
consumption, sectorsl demand, price & } i ! i
COSt rends Yes Yes iYes i
Energy Policy Netlonal anergy pollcy Yes Yes Yes [Yeu Yos 1 !
State power policy Yes Yes  [Yes Yes Yos Yos | }
Involvament of iocat bodies Yasg Yes Yas Yes Yas Yas ! i
Import/export management of fuel ang
aquipmant Yas
Paiicies and directions to CPUs Yes Yas Yes
Subsidies, grants and incentives -
national/ state Yes Yes Yos Yos Yes
Guaraniees Yes Yes Yos Yas
Managing extemal environment ingi.,
external assistance Yes Yes Yes _ ]
Influences on structure of Power | Political, social, econgmie, techmical ang
seoctor (international and India} gecgraphical Yas Yes Yeos Yes ;
Capital mobilisation . |Yes Yes Yes ey :
Legal Issues Current laws ; ol Yes Yes Yes :
Legal/fegislative Issues in the reform i
process i Yes®  |Yes Yes ‘
Generation technoiogies - fydal, i !
Generation Issues thermal, nuclear : Yoz Yes Yes Yas ] :
Cost of gensration, incl, Lasst cost f
ganaralion options Yor  lyes Yoy Yes Yus \
Management Yes Yoz Yos Yos
Malntensnce of units Yos Yas ]
Renovation & modemisation of existing
units : Yo3 Yos Yeu Yes
Cost conirol and cost manapamant Yos Yeos Yes
Water sourcing Yos Yes Yes Yey
Fusl policy ] Yeos Yoz Yes Yes
‘Waste Managament Yes Yey Yes Yas
Transmission issues Transmission technologins Yaa Yus
Righ! of way Issuss Yas Yos  [Yes Yoy Yes  |Yes
T - Economic issues In transmisaion Yes Yes  [Yes Ye3 Yeos Yes '
T Whesling and banking Yoy [Yas
5 : &
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Annex 3

Training Medules on
“Establishing Proficient Project Financial Analysis and
Structuring Capabilities” for Development Alternatives



CLMATE CHANGE CENTERS’ PROJECT DEVELOPMENT TRAINING
Establishing Proficient Project Financial Analysis and Structuring Capabiities
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CLIMATE CHANGE CENTERS’ PROJECT DEVFELOPMENT TRAINING
Establishing Proficient Profect Financial Analysts and Structuring Capabiitires

Orgamized by:  The Louis Berger Group, Inc/ Greenbouse PolHutwon Prevention Propect,
under the auspices of USAID/India

February 25 - 26, 2002
Presidential Suite, 17* Floor, Hotel Purk Royal, New Delh

Monday, February 25, 2002
Day 1: Traditional Finance - Understanding the Fundamentals of Project Fimance

9:30 am Welcome and Introductions
r X

9:35 am Strengthening CCCs for the Future

- Mr. Ron Sissem, Chief of Party, GEP-CCS
9:45 am USAID perspective on CCC training

-Mr. John Smith-Sreen, Deputy Director, E*, USAID/India

9:55 am Innovative Finance for GHG mitigation Projecis: 1CICI Perspective

- Mr. Anil Mathotra, Chief Manager, ICICI Lid.
10:00 am Analyzing 3 Company’s Annusl Report and Performance: What do the Numbers

Really Say? : -

- Mr. Virendra Dhir, Manager ICICI Lid.

The participanis will be led through an exercise by reviewing a company’s annnsal

report and “reading between the Jines™ in examining sigmficant corporate or proyect

fnancial information. The session will also employ strategies to deem represented
B project information credible and accurate.

J£:00 am Tea/Coffec Break

11:15 am Project Financial Analysis
Mr. Virendra Dhur, Mapager ICICE Ltd.

Employing representative case studies, the session will focus on provedme
participants an understanding of analysis of cash flow, ratios and sensitivaty.

12:15 pm Analysis of Impertant Project Contracts
Mr. Virendra Dhir, Manager ICICI Lid., wath imputs from Vimay Deodhar, LBG

Key clauses of important project contracts like Engineering Procurement &
Construclion, Operations & Maintenance and Sharcholders™ Agreement. Power
Purchase Agreement and Fuel Supply Agreement will be bricfly analyzed

1:00 pm Lunch

22
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GEP-CCS: A Usawl/India program
implemented by The Lowis Berger Group,

Inc.

February 25-2¢

.
0
@ ncuen
Financial Analysis

February 25, 2002

— ;

L

Business drives the financials...

“ Thorough understanding the company’s business is
critical to crack the company’s financisls ©

Grever

Climate Change Centers’ Project
Development Trainmg

Balance Sheet Analysis |



GEP-CCS: A Usaid/india program
implemented by The Louis Berger Group,

Inc.

February 25-26, 2

L —

The balance sheet always balances....

Assets-Application of
Funds

Fixed assels

GF A

Less - Accumulated Dep
Het Fixed Assels

Liabties-Sources of
Funds )
Shareholder's Funds

10942 Share Capital
4850 Reserves & Surplus
6082 Tangible Networth

Capitat Wip 217
Sub-total 6209
Investments 782 Debt
Sacured Loans
Unsecured Loans
Sub-total
Cuwrrent Assels Current Lisbiiities
Inventory 1087 Provisions
Receivables 483 Sub-total
lL.oans & Advances 857
Cash & Bank balance 1928
Sub-total 4355
Deferred Revenve (/]
cxpenditure
Total 11446

As on
date concept
900
4763
5653

2260
1755
a8

1425

343
1763

11448 @J’

L
The p_rofit &lo

ncome

Gross Sates

Less Extise Duty

Net Sales

Cthes related ncome
Total Income 1)
Expenditure

Changa n Slock

Raw Materals consumed

Subaoiad

Power, Jual, water
Consumabie sioret
Repas & maintenance
Salorins

Adman Expensas

Saiting Expsnsas

Total Cost {2)

EBIDTA [3=1-2)

Interest (4)
Deprecialion {5}
Operaling profil {§=3-4-5)
Othver income (1)
PaT (8=1-6)
Tax (9)
PAT {}0=8-8)
Gross cash acensals {10+5)
Divengend-Pret (A)
Dividend-Equity (B}
Nel cash accruals {10+ 5 A. B}

ss statement

A3 Mn.

% of Income
T142
ot -
8231
[
3 100%
152
2940
2788 5%
w0az 7%
284 %
3 1%
151 Fa
159 x
362 %
" andt 8%
1390 2%
439 %
429 ™
522 "~
217
739 12%
225
514 "%
943
248
95

Period
concept

Grcoe:

Climate Change Cenlers’ Project

Development Tramninyg

Balance Sheet Analysis

: |



GEP-CCS: A Usaid/India program
implemented by The Louis Berger Group,
nc.

Febramry 25-26,

.
Golden Rules...

business
e Don’t miss the

» Diraclor’s report

e List of Bankers

s Auditor's comments
¢ Notes 10 saccounts

- o Cash is the King
e Profit but no cash |

¢ Never ook at financials before reviewing the

e Compoaosition of the Board of Directors

e Recast the Balance Shest 10 take care the window
dressing so as to reflect the trve numbers

Drcoer

{

Key Financial Indicators....

e Margin analysis-GPM, OPM and NPM
s Return on Capital Employed (ROCE)
* Debt related ratios
» Debt/Equity
o NCA/Term Debt
e Interest coverage
o Debt Service coverage rstio
s Working Capital related ratios

average receivable levels
» Equity linked ratios
o RONW
» EPS
s Dividend payout ratio

e Current Ratio, Quick Ratio, inventory tumover Ratio

@H@i@ﬂ

—

Chmaie Change Cemters’ Project
Development Tramming

Balance Sheet Analysis 3

114



GEP-CCS: A Usawd/India program
mmplenienied by The Lowis Berger Group,
Inc.

February 25-26, 20:%

]

]

{
P
tncome I %
e variable conl N
= Contribution . F
[ ¢

- ]
v .
Margin Analysis....
Rs M.
ncome % of Income
Gross Sales a2
Less Excisa Duly 919
Npl Sales 610
Omhax ralated inCome 1]
Totad income (1) 32 100%
Expsnditure
Chrangs i Slock -152
Raw Matesiats consumed T840
Sub-fptal ares 43%
Fower_ fuel. waler 1032 17%
Conasymable slores 284 5%
Rapairs & maintenance 65 %
Salaries. 151 2%
Admin Expansas 159 %
Selng Expenses w2 8%
Total Cost {2) 434 Fi 3
EBIDTA [3=1-2) 1390 %
intecest (4} 4 %
Deprociation (3} 479 14
Oparating profit (E=3-4.5) s ”e
Owvar ncome (7) 17
Exima-ordinary Rems ¢
PaT (A=76) 739 7%
Tax (9} 225
PATY {10=8-3) £37 ) ”
Gross cash accruals (10+5) 843
Dwvendend-Pret (A)
Dradend-E quity {B) 248
Net cash accruals (10+5-A-8) "

an

Understanding PBIDT....

PBIDT

g
W

A 1

—_

F)ﬂj:e\cialio’{ Interost
0 0

Retwrn to
Lenders

Return of
Capital

S “' N y

R

Dresey

)

Clwate Change Centers' Project
Development Traming

-

h
-
¥

r

Balance Sheet Analysis #*

LY

¢

2

v o




B

u

[ GEP-CCS: A Usaid/India program February 25-26,
- implementcd by The Louis Berger Group, i

inc.

|
ROCE- Du Pont analysis

[ Capitsi Employed: = Debt + Networth

Difference between Return on CE and Return of CE
ROnCE= [(PBT +Interest)/(capital employed)]
ROICE = [{PBT +Interest+Dep)/(capital empioyed))

e e
Capital needs to AOnCE COST of CAPITAL: WACC
yield » retum "1[9 Com of debe*dubrh

o i .
( _l Cont of Equity "Equity™ |
Caphat Soles
10.74 o ROCE > WACC
Selew Capitst employedy FPUIT) / {Salued o

Uriderstanding Financial Leverage....

s DebUEquity or Gearing 0.90 imes
* Debt=Afl interest bearing labilities . 4015
+

Preference Capital {less than 3 years)
+
Contingent Lisbilities ke corporate guarantee

¢ Equity= Networth 5663
Revaluation reserves -1208
Deferved revenus expenditure ‘

o Analysis of debt to include
= Quantum of debt (reflected by D/E)
o Cost of debt : foreign currency vs rupee debt
e Maturity of debt
+ Details about security for debt

Drcres

Chane Change Centers' Project

Development Traming

Balance Sheet Analysis 5
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GEP-CCS: A Usaid/India program February 25-26, ;&

A

implemented by The Louis Berger Group, N
Inc. j
i : ] N ‘!E'{
Other key debt related ratios.... >
¢ Net debt/Equity : Debt net of cash /equity . t
{ 2087/4015=0.47 times } 5y
e NCA/Term Debt -,
{ 695/3441=0.20 times equivalent to b years tor
to service debt } . 1
¢ Interest coverage ={PBT+interest +Dep-tax) / e

{Interest charges) .

{ 1607/439=3.66 times }
¢ Debt service coverage ratio i
(Net profit + depreciation + interest) / (Loan ¥

installments + Interest) "3
3z
. Frcocy .

- - )
g
[ e
Understanding working capital.... ¥

* Working Capital (WC) required for day to day >
working of the company p %:
e WC =CA-CL Fi
o CA=CL+Bank Borr (BB} [ > e
+Margin money j\j o
e Current liquidity indicators N .
o Current Ratio (CR) N =
CA/(CL+BB+repayments in 1 year) i
Banking norm for minimum- CR of 1.33, which is -
equivalent to 25% margin money -
¢ Quick Ratio or acid test ratio T
{CA-Inventories - Loans & advances)/CL . 7 t
- & resen P
Climate Change Centers’ Project ) F
Development Traning Balance Sheet Analysis 'E
1.
b

2

[
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GEP-CCS: A Usaid/india program
jmplemcnted by The Louis Berger Group,
Inc.

——

February 25-26.

Other working capital ratios....
¢ Inventory turnover
(Inventory)/ {Total cost of Production) *365 days
e Analysis of receivables
o Quality of receivables
o % of receivables 10 group companes
+ % of receivables mere than 6 months
e Average days receivables
» Recaivablos/{sales) 365 deys
e Analysis of Loans & Advances

o Advance to group companias
+ Others advances

oy _gw el 1%l . g

* +
[— e

A TEL)
|
!
i

S

!
[

Analysis of Investments...

s Investments with associatas at unfavoursble rates
s What we should do

» Examine percentage of unquoted investments o totsl
e Examine Return from investments / Totsl investments
* Examine Book valve of quoted investments / Market value

* Examine veristion in amounts, extert end natwe of
investments year to yoar

- M

.
[N

L..d

b

e

! Chmate Change Centers' Project

Development Training Balance Sheet Analysis 7
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NOTICE FOR THE SIXTEENTH ANNUAL GENERAL MEETING

NCTICE is hereby given that the Sixteenth Annual
Gareral Meeting of the Company will be held at
3.25 p.m. on Thursday the 30th August 2001 at
Kzmaraj Arangam, No. 492 (Old No. 574-A), Anna
Sslal, Teynampet; Chennai 600 006 to transact
the following business :

ORDINARY BUSINESS
1. Toreceive and adopt the audiled Balance Sheet
as at 31st March 2001 and Profit and Loss
Account of the Company for the year ended
~ 31st March 2001 and the Report of the
Direclors and Auditors. .

2. To dectare a dividend

3. To appoint a Director in the place of Thinu
JB Dadachanji who retires by rotation.
and being efigible offers himself for re-election.

4. To appoint a Director in the place of Thiru
P. Vedagiii who retires by rotation and being
eligible offers himself for re-election.

5. To appoint a Director in the place of Thiru
Ambuj Sharma who relires by rotation.
and being eligible offers himself for re-election.

6. 1o consider and if thought fit. to pass with or
without modification the following resclution as
a2 Special Resolution :

"RESOLVED THAT AF. Ferguson & Co.,
Chartered Accountants, the reliring Audilots
te and are hereby reappointed as the Auditors
of the Company to hold office” until the
conclusion of the Seventeenth Annual General
Meeling on such remuneration as may be
decided by the Board of Directors plus
reimbursement of cut of pockel expenses and
levies such as service ltax etc.”

SPECIAL BUSINESS

7. Ta consider and if thought fit, to pass with or
without modification the fo!loWing resolution
as an Ordinary Resolution :
"RESOLVED THAT Thiru C. Ramachandran
be and is hereby appointed as Director of the
Company ™

8. To consider and if thought fit, to pass with or
* without modification the following resolution as

an Ordinary Resoluticn: -

"RESOLVED THAT the consent of the Company
be and is hereby accorded in terms of Section
293(1)(a) and other appiicable provisions if any,
of the Companies Act, 1956, to mortgaging
and / or charging by the Board of Directors of
the Company of all the immovable and movable
properties relating to Linear Alkyl Benzene
Complex of the Company, present and future,
and the whole of the undertaking of the
- Company together with power lo take over the
“management of the business and concern of
the Company in certain events, to or in favour

_ of ICICI Limited 10 secure Rupee Term Loan of

Rs.10,000 Jakhs Jent and advanced by ICIC)
Limited together with interest thereon at the
respective agreed rates, interest, compound
interest, additional interest, Isqu&dateddarmges
commitment charges. premia on pre(payment
costs, charges, expenses and _other monies
payabie by the Company to ICICI Limited under
the respective Heads of Agreemenl ! Loan
Agreement / Lefters of Sanction / Memorandum
of Terms and Conditions entered into / to be
entered into by the Company in respect ¢f the
said term loan.” ’
*RESOLVED FURTHER that the Board of
Directors of the Company be and is hereby
authorised to finalise with IDBI, the documents
for creating the aforesaid mortgage and / or
charge and to do all such acts and things as
may be necessary for glwng effect to the above
resolution.”

To consider and if thought fit, to pass with
or without modification the following resolution
as a Special Resolution :

"RESOLVED THAT pursuant to the provisions
of Seclion 372A and other applicable
provisions, if any, of the Companies Act, 1956,
other Statutory approvals and subject lo the
approval of Financial Institutions, if required,
approval be and is hereby given to the Board
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EXPLANATORYSTATEMENTPURSUANT TOSECTION173(2)OFf THECOMPANIESACT, 1955

Itemn Mo.7
'he“addd"ﬂmsaIMMeehngheidonMMaym1
cc-opled Thins €. Ramachandran as an independent Dicéclor Under
Corporate  Governance Guidelines. He was inducled taking into
considerabicn his eanier association with TPL as Chaiiman and his
valuable coniribulion lo the growth of the Company.
Thire C. Ramachandran 3 retired Officer from  Indiin Administrative
Service was Frincipal Secfe!ary to Government of Tamilnadu,
Industries Depmmm'M!ghuwvicenGowmmm'had
heidsmposmmsewedasouedormChwmoi
leaing Putlic / Joini Secicr Companies.

As per Section 260 of the Companies Act, 1956 {the Act),
Thiry C. Ramiachandran appoinied as Addiional Direcior shall hold
office only upto the next Annual General Meefing. The Company

has received Nolice under Section 257 of the Ac from a Mesnber -

proposing Thisu C. Ramau‘tandtmiorappunmuloheomeof
Dirsctor along with 2 deposit of Rs.500~. -

Hence the piopesed sesolution.

maummsamcwawmumcmm E

s nmemledap the resclubion.

Rem No.3

'heCeu\pmyhadamdaRupeeTermLodes.wowuhs
to fund past of the requirement for acquisiion of Heavy Chemicals
Division of SPIC and =iso to parl fund the normal cagital expendifure
st me Compery, Trz afor2:sd term koan a5 per the terms and
cerd:imsislobesecutedbyanexiensionolfusmmgage‘am
charge on 2l immovable and meatie properties of the Linear Ayl
Banzenae Complex of the Company, both presend and futwre ranking
pen passu with the chasges created and / of o be crealed in lavow
~f the existing charge holders. i

As per Section 293(1%a} of the Companies Ad, 1956 the Board &f
Diseciors shalk not, without hegcnsaﬂdlhema‘dﬂdetsngum
mecting, sell, lease of pose of e whole o subslantiaty
wmammmamewmummecm
owns more than one undertaking, dmewlwleorsubslmm Ibe

whcle, of any such undertaking.

Since mortgaging / charging by the Company of its movable and

immovable properties s aloresaid i lavows of ICICY Umited is

repxded as disposa f the Company's properties / undestakings,

26th May 2001
Chennai - 600 €234

approval of the Members is required under Sectien 2531)(a} cf e
Companies Act, 1956 for creaticn of such mefigages / charges.
Hence the proposed resolution.

Hone of the Duedr ors_rs interested in the r&solu‘ tion.

Rem No.9 - -

The Company is planning to expand ils LAB business oversess
based on the core competencies buill by the Company in the LAB
business. Vanous Jocations al Gull Cc»cpevaacn Councll Counzos
in the Middle East Région and in the South Easi Asian Begicn have
been idendified. Thé Company is propcsing to establish a whody
mmedsubsuiaynlﬂambuswhwhmﬂdhelhemmmam
for the overseas projects.

The above investment would be funded from borroaedlmds
Theagyegatedheloansandnmﬂwhsofam:h.hmm
lor which gua:a;ﬂees of security 50 Jfar provided 1o ofher bocies
corporate along w_ath he proposed investmant lo be mazde
would exceed imils préscribed under Sechion 372A dmeCm'lpe'ies
Acl, 1956 and thefetora prior approval of the Memkers by way o
a special resolulion at a gensial meeting is required
Hence the proposed Special Resq!uhm.
None of the Directors of the Company is in!efes:aq in the reso i

e No.10 . .

The oz and responsibility of CHECiors NVe COF Serasly NCreais:.
with itrodection of vancus amengments '0 the Comparses Act * 253
and also under Corperale Governancs CGuideines 'l"l.l'Cl.ha‘Cc"' if
SEBS / Steek Exchanges. In view of the addirional raspensit it
that the Directors have 1o shouldes a0 dlso for the contibuions mzde '
by ihe Non ‘Mhole-time Dieciers at the Board and other Sub
Commilice Meetings spending thek valuable me  Jving suggesiicrs
and krmulating policies / plans for the funhér growih of Tie Comg 2y
the practice of compensating the Non_ ‘M»!ewe"m'ems nzs
become prevalent among most of the teading corporates. Tae
remuneration payable by way of commission wewld be within "’==
kmits permitted under the Companies Act. 1956,

Hence the proposed Speci2! Resciulion.
The Non Whole-ime Directers may be ccemed 10 e concemes If
migrested in the resoh:lon.

-

- By order of the Boars
for TAMILNADU PETROPRODUCTS LIMITED

M.5. GANESE!
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DIRECTORS' REPORT
To

4 The Shareholders

The Directors have pleasire in presenting their
’ Sixteenth Annual Report on the business and
] operations of your Company and the audited
Statement of Accounts for the year ended
31st March 2001,

‘FINANCIAL RESULTS
{Rupees in Crores)
2000-2001  1999-2000

Profit Before Depreciation  151.33 142.01

and Interest

) . Inberest 34.53 2305

' Profit after Interest - 116.80 118.96
Depreciation . 4289 3548

Profit Before Tax 73.91 83.48

. Provision for Tax 22.50 32.50
Profit after Tax o 51.41 50.968
Extraordinary tem 63.02 -

i Transfer to General Reserve  63.02 26.34
Balance Carried to

i Batance Sheet a8y 3000

OPERATIONAL PERFORMANCE
Linear Alkyl Benzene {LAB) Division
. 99631 MTs of LAB were produced as against
87461 MTs during last year, LAB production for
the year was highest achieved by our Company.
' Dumgtheyear !herehasbeen.steep'ruease
in the costs due to the surge in the workd ol
prices. On sales growth, efforts are focussed to
concentrate in South and Easlern part of our
country while expanding in the North markets as
well. Continuous efforis to service the cusiomers
enabled the Company’s products 1o be patronised
‘well by the customers. Currently, our sales stralegy
is being designed {o result iIn maximum demand
growth to ensure a long term prospects of LAB
business. [Dhring the year the LAB exports were
imited to the exient of surplus available after
meeting the domestic demand. The foreign
exchange eamings through direct exporls were
Rs 3960 Crores

Epichlorohydrin {ECH) Division

3620 MTs of ECH were produced as aganst
951 MTs duning last year. The sale of ECH was
restricted to Markets of remuneralive segmenis
only, duve 1o internationat price scenario. The
foregn exchange eamings through ECH exports
was Rs 2.42 Crores. The instaltaton of new muocer
for Allyl chionde production in Epichlorohydrin plant
for reduced consumption of raw materiats and for
ncreasng the on stream efficency has been taken
up and the vanous aclivities are i progress.

Chior Alkali Division

26732 MTs of Caustic Soda and 18335 MTs of
27th September 2000 w0 31st March 2001. The
Chlor-Alkali business had o face pressure
on prices due to excess supply over demand
However inlernational prices have fumed vp
resulting in imports becoming dearer. This resuled
in improvement in the price of caustic soda
towards end of the year though the situation
resulted in the softening of pnces of chicrine front.
Export of 63 MTs of Ammonium Chioride reakised
a total value of Rs.7.39 lakhs.

TAKE OVER OF CHLOR ALKALI BUSINESS
The Management exploring varnous oplions o
improve the ECH business considered acquisition
of Chior Alkah Business {CAB) of SPIC 10 be ideal,
as it would provide backward infegration asswing
chlorine supplies 10 enhance the capacity
utilisation of ECH plant and thereby reduce
the cost of production of ECH.

M/s Emst & Young Private Limited were engaged -
to do business valuation of Heavy Chemicails
Division of SPIC. The unit was acquired at a
purchase consideration of Rs. 125 crores
plus / minus net current assels & loans and the
payment will be made spread over 'wo ard hall
years commencing the take over. The take over
was effective from 27th September 2000.
Consuitants were also engaged for manpowes
study in lhe unil and based on lheir
recommendation the business was taken over
with a reduced mangower.



increase in gross block of fixed assets following
take over-of Chior Alkali Unit provides for tax shield
in the form of depreciation besides savings in lccal
taxes on supplies of chiorine. Plans are afoot to
install a 18.8 MW captive power plant at the Chior
Alkali Unit to reduce the high cost of power incurred
for production of caustic soda and chiorine.

DIVIDEND

Your Directors deciding to retain the same
percentage of dividend as paid in the previous year
have now recommended payment of dividend of
25% on the equity share capital, amounting
Rs 22.49 Crores.

SAFETY, HEALTH & ENVIRONMENT

Your Company continues to maintain high
standards of safely. ~Your Company has won
"Salety Star Award” from National Safety Council,
Tamilnadu Chapter for the year 1999 for good
safely performance.” Also Your Company has been
. awarded National Safety Awards by the Ministry
of Labour, Govemment of India, durmg the year.

Your oompany had also implemented extensive
preventive health care measures for the benefit
of its employees.

RESEARCH & DEVELOPMENT

R&D efforts towards improvement in the
manufacturing process of LAB is likely to
materialise soon which would help in enhancing
the quality of your Companys groducts. Your
Company’s R&D is aclively pursuing development
of a eco~fnendly process for Epichiorohydrin
manufacture. Your Company is also camrying out
collaborative projects in association with SPIC
Science Foundation towards adding value to by
products. Continuved efforts of résearch &
development are berng taken on Sodium heating
medium,

CORPORATE OFFICE

The construction of Corporate Office of your
Company at Cenctaph Road, Chennai, a prime
locality, is fast progressing and is expecled to be
ready for occupation during last quarter of Z001.
The proposed corporate office located at a vantage

point would enhance lhe image and prestige of the
Company.

FUTURE OUTLOOK

There is a good demand for your Company’s LAB
in the global market in South East Asia. Middle
East and Europe. Your Company is planning
capacity augmentation and hence is focussing also
on long term export coniracts 10 ensure stable
export volumes resulting from the capacity

augmentation. The capacily expansion programme ‘

of Normal Paraffin unit to 94,000 MTs and LAB
unit to 1,20,000 MTs have been taken up and the
engineering work is in progress. The
Microprocessor based Distributed Contbrol System
for LAB Plant has been upgraded to meel the new
capacities of plant and also to improve energy
efficiency. The utilities expansion to meet the
requirements of the expanded capacity of lAB plant
has been started.

With measures taken for consoiidation of- ECH
business, expansion of LAB capacity to retain our
competitive edge in the domestic market, plans
are also afoot 1o implement projects in  Middle
East, and explore avenues in South Easl Asia
also with a view 10 spread our presence overseas
and become a giobal player. -

INVESTMENTS

i}  Itwas a year of conselidation for Herke) SPIC 0

India Limited, recording an impressive salés
of Rs.301-crores for the year (12 month'&)(
ended 31st December 2000 compared 1
Rs.272 crores ({5 months) in the previous
year, HSIL also Pofted a maiden net profit
of Rs.3.04 crores compared o the loss ’6f
Rs.5.87 crores in the previous year. '

(i) Petro Araldite Private Limited (PAPL)
achieved a turnover of Rs.64.60 crores for
the year ending 31st March 2001, PAPL's
production and sales have stabilised during
the year. While the turnover has improved,
the capacity utilisation of the plant continues
ta be under pressure. Consequent lo Ciba.
divesting their 'stake in PAPL in favour of
Vanlico Performance Polymers Private
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Limited. TPL waived the right of first refusal
n rescect of the shares soid. executed a
new supply agreement after cessation of the
existing supply agreement for supply of
ECH io PAPL and released Ciba of its
agreements In consideration of premature
termanation of the vanous contracis and
swiTendering the above mentioned rights a
sum of around Rs.63.02 Crores was received
as compensation from CIBA. Vantice is very
keen o improve the operations of PAPL by
consolidating their epoxy business n the
coundry. ‘

SPIC Electric Power Corporation (Private)
Limited {SEPC) has oblained afl the stahtory
clearances for establishment, operation and
maintenance of the project inchuding. the
Techno-Economic Clearance from the
Central Electnicity Authority. The Indian
Financial Institutions led by IDB! have
compieted the appraisal of the projecl.

Discussions are being held with Government
of Tamilnadu and are awaiting allocation of
Escrow from TNEB to expedite the project
activities.

During the year the name of the Company of

" Van Omwneren Mac Tank Terminals Limited

was changed to Vopak Sical Terminal Limited
to reflect the change in the name of the
promoters. The project is dependent 0 a

large extent on the development of the Ennore
Port Phase Il facilties, clearance of which is

still awaited from the Cenfral Govemment
Negotiations are on with Government of
Tamiinadu for allocation of kand for the project
The projed is expected lo take off as soon
as the above mentioned aclivities_are
completed.

The winding-up proceedings of Standard
Mo Products of India Limded by Official
Liquidator are under way consequent 1o the
winding up orders passed by the High Court
of Madras in C.P. No.2/89 on 4th Oclober
1996.

iP

In view of the increase m e cost of serving the
Fixed Deposit hoiders, the Compary discontinped
accepling Fixed Deposits rom public and
shareholders with effect from 3rd August 2000
However deposils already renewed and matuing
after 3rd August 2000 would be repaid on the due
dates. The lotal amount of deposits as on 31st
March 2001 was Rs.5.01 crores. Of this an amount

of Rs 2.63 crofes is due for repayment duning the
financial year ending 31st March 2002. The

Company has no over due deposits but unclaimed
deposits as at the end of the penod amounted
Rs.17 takhs

EMPLOYEES

Human Resowrce Development was given Bwust
by grving emphasis 10 prepare employees for i
skiing. The, Management finly bebeves in the
concept of ;Total Quality Management inliatives
and the implementation of which would bring about
employees chéer both at work place and beyond.
harmonious resulting n high level of performance.
A slatemeni giving information and particulars of
the employees as required under Section 217(2A)
of the Compames Acl. 15956 s enclosed as pat
of the report. )

DIRECTORS -

The changes that had octusred m the compostion
of Board of Direclors from the date of kast Direclors’
Report are given below.

a) On 26th December 2000 Thiru M. Madhavan
Nambiar, lASwaseo-optedasDreciornme
place of R. Gopalan, IAS.

b} On 16th April 2001 Thiru Ambuj Sharma, 1AS.,
was co-opled as Direcior in the place of
Thyu L Kashnan, LAS

c) On 26th May 2001 the resignaton of Thiu
Praveen Kumar, |1AS was accepled On the
same day Thiruy C. Ramachandran, was

mnducted 3s Additonal Dwectior

v 4
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The Directors also wish to place on record their
appreciation of the valuable services rendered by

- Tvl. R. Gopalan, IAS and L. Krishnan, IAS, Praveen

®

{i)

LY

- Kumar, IAS, during ther tenure as Directors.
Pursuant to the provisions of the Companies Act,
1956 and the Articles of Association of the
Company Tvl. J.B. Dadachaffi, P. Vedagiri &
Ambuj Sharma shall retire by rotation and being
eligibie offer themselves for re-election. The term’
of Thiru C.Ramachandran shall end at this Annual
General Meeting and notice in writing has
been received proposing his candidature for
appointment as Director of the Company.

DIRECTORS’ RESPONSIBILITY STATEMENT .

In compliance with the provisions of Seclion
217{2AA) of the Companies Act, 1956 (the Act)
your Directors hereby confirm that _

(i). in preparing the Annuai Accounts for the
- year ended 31st March 2001 all the applicable
accounting standards  have been followed.

accounting policies were adopted and applied
" consistently and made  judgements and
estimates that are reasonable and prudent
so as o give a true and fair view of the state
of the affairs of the Company as at 31st March
2001 and of the profit or loss of the Company
for year ended on that date.

proper and sufficient care for the maintenance
“of adequate aoc&inhng records in accordance
with the provisiofis of the Act for safeguarding
the assets of the Company and for
preventing Idetectlng fraud and iregularities
have been laken

the Annual Accounts have been prepared on
‘3 gomg concern” basis. -

26th May 2001
Chennai - 600 034

kY

CORPORATE GOVERNANCE

The Corporate Govarnance Guidelines issved by
SEBE are apphcable to the Company from the
financial year 2001-2002. Many of the fealures in
the guidelines are already in practice .in your
Company. AReportonﬂmecompﬁanoeofCorpomte
Governance will be furnished from next year
onwards and would form part of Annual Report

AUDITORS

M/s. AF. Ferguson & Company appointed as
statutory auditors at the 15th Annual General
Meeting heid on 2= August 2000 retire at the
conclusion of the Sixteenth Annual General
Meeting and are eligible for re-appoinlment )

ENERGY, TECHNOLOGY AND FOREIGN
EXCHANGE ‘

Particulars relatmg o conservabon of energy,
technology absorption and forelgn exchange
eamings and outgo as required under Section
217{1)(e) of the Companies Act, 1956 are enclosed
as part of the report. ' =

ACKNOWLEDGEMENT

The Management is grateful to the Government
of India, the Gowvaroment of Tamilnadu,
Shareholders, the promoters, the financial
institulions, consortium of Banks & Insurance
Companies, Reserve Bank of India, Technology
suppliers, Joint Venture Partners Statutory
Auditors, Contraclors, Marketing ﬁgents. Vendors
and valued customers or the conbnued assistance
and co-operabon

The Dlreétors also wish 1o place on record their
appreciation of the concerted ‘efforts by al
employees in extending full shpport to the
Management in implementing various plans
for the growth of yous Company.

for and on behalf of the Board of Directors

SHAKTIKANTA DAS
CHAIRMAN -
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AUDITORS® REPORT TO THE MEMBERS OF
TAMILNADU PETROPRODUCTS LIMITED

»

! We have audited the attached balance sheet of
Tamiinadu Petroproducts Limited, as at 31st

» March, 2001 and also the proht and loss account
for the year ended on that date annexed thereto,
and repori that :

» 1. As required by the Manufacturing and Other

et

Companies (Auditor's Report) Order, 1988

issued by the Company Law Board in tenms of

Section 227(4A) of the Companies Act, 1956,

we enclose n the annexure a statement on the

rnaltersspeaﬁednparagraphs4and50l‘tbe

said Order :

Fursther té our comments in the annexuie

referred to in paragraph 1 above, we report

that : ’

(3a) we have oblained all the information and

~ explanationsywhich lo the best of our
knowledge and belief were necessary for the
"purpose of our audit ;

{b) in owr opinion, proper books of account as
required by iaw have been kept by the

" company, so far as appears from our

examination of books |

{c) the balance shee! and the profit and loss
account dealt with by this report are in
agreement with the books of account ;

Piace : Chennai
Dale : 26th May 2001

(d) 0 our opinicn, the tatance sheet and the
profit and loss account dealt with by thes
report comply with the accounting
standards referred 0 n sub-section 3{C)
of section 211 of the Companies Act 1956,

{e) on the basis of wnitten representations
received fromn the divectors as on 31st
March, 2001 and taken on record by the

. Board of Directors, we seport that the none

" of the directors is disquolified as on st
March, 2001 rom being appointed as a
ditector n termns of secbon 274 (1) (g) of
the Companies Act, 1956 :

{f) in our opinion and to the best of our
information and according to the
explanations given 10 us, the acoounts give
the information required by the Companies
Act, 1956 in the manner so required and
g'iy‘eatmeandiaiview;

() inthe case of the balance sheet, of the
state of ailairs of the company as at
31st March, 2001 and

{i) i the case of the profit and loss
account of the profit for the year ended
o that date.

For AF. FERGUSON & CO.
Chanered Accountants

- HL. SHAH
Partner

Annexure referred to in paragraph 1 of the report of even date of the auditors to the members
of Tamilnadu Petroproducts Limited on the accounts for the year ended 3tst March, 2001.

howina full cutars inchdi bt
details and sitluation of fixed assets. The
company has a programme of physical
verification of fxed assets over a2 period of
three years which is. in our opinion,
reasonable having regard fo the size of the
company and the nature of its assels. in

"

assets have been physically verified by the
management dusing the year and no senious
discrepancies have been noticed on such

fcab

None of the fixed assets has been revalved
dunng the year.
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4.

5.

6.

7.

Physical verification of stocks of finished

goods, spares and raw materials was
conducted by the management during the year
and in our opinion, the frequency of venfication
was reasonable,

Procedures for physical verification of stocks
followed by the company are reasonable and
adeguate, commensurate with the size of the
company and the nature of its business.

No material discrepancies have been noticed
on physical verification of stocks as compared
to the bcok records. L

In our opmuon ‘the- vah:abon of ‘stocks is fair
and propes in accordance with normally
acceptéd accounting principles and is on the
same basis as in the previous year.

The company has not taken any loans,

secured or unsecured, from comparnies, firms
or other parties listed in the register-maintained
under Section 301 of the Companies Acl,’
1956, where the rate of interest and other
terms and concfmons are ppma facie prejudiciol
o the interests of the company. We have
been informed hat there are no companies
under the same management as defined under
Section 370(1-B) of the Companies Act,1556.

The company has not granled any loans,
seculgd or unsecured, to companies, firms of
othenparhes histed in the register maintained

. under Section 301 of the Companies Act,

1956, where the rate of interest and other
:and conditions are prima facie prejudicial
to the:interests of the company. As refemred

in paragraph(7) above, we have been informed

that there are no companies under the same
management as defined under Section 370
{1-B} of the Companies Act, 1956.

In respect of loans and advances in the nature
of loans given by the company, where
slipulations have been made, the parties are
repaying the principal amounts and interest as
stipulated or as rescheduled.

Pty

14. As explained lo us,

10. In our opinion and according to the information

and expianations given o us and having regard
lo the expianations that sorie of the items
purchased are of a special nalure and for
which comparative quolations are not available,
there are adequate internal control procedures
commensuiate with the size of the company
and the nature of its business with regard to
the purchase of stores, raw-materials including
components, pfant and machinery, equipment
and other assets and for the sale of goods.

11. According to the information and explanations

given 10 us, the transaction of purchase of

- goods and materials and sale of goods,

materials and services, made in pursuance of
contracts or arrangements entered in the
register maintained under Section 301 of the
Companies Act, 1956 and agpregating to
Rs.50,000 or more during the year in respect

of each party, have been madg at prices which .,

are reasonable having regard to the prevailing
market prices of such goods, materials or
services or the prices at which transactions for
similar goods or services have been made with

‘other parties.

12. As explained 0 us, unserviceable or damaged

stores have been determined by the
management and,, where required, adequate
provision has bee -made in the accounts for
the loss arising on items so determined. There
were no unserviceable or damaged raw
ma!enals and finished goods.

13 In respeci of deposns accepted !rorn the

public, the company has complied with the
provisions of Sechion 58-A of the Companies
Act, 1956 and the Companies (Acceptances
of Deposits) Rules, 1975.

_ the company is
maintaining reasonable records for the sale and
disposat of realisable by-products and scrap.

15. In our opinion, the company has an adequalte

internal audit system commensurate with its
size and nature of its business.
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We have broadly reviewed the books of
account maintained by the company in respeci
cf preducts where. pursuant o the Rules made
by the Central Government, the maintenance
of cost records has been prescribed under
Section 209 (1) {d) of the Companies Act,
1956. We are of the opinion thal prima facie
the prescribed accounts and records have been
made a delailed examination of the records
with a view 1o determine whether they are

accurate or nol.

7. According to the records of the company,

provident fund and erhployee state insurance
dues have been reguiarly deposiled during the
year with the appmpnate authorities.

According to!heniotmnonandexplanaﬁms
given to us, mereatenour\dlsptnedm
payable in respect of income-tax, wealih-tax,
sales-tax, customs duly and excise duty which

Chennai
. 26th May 2001

3

19.

21

iP

are oytstanding as on J1st March, 2001 kx 2
penod of more than six months from the date
they became payable

On the basis of examinabon of books of
account carried out by us in accordance with
generailly accepted auditmg practices and
according o the information and explanations
given 10 us, no personal expenses of the
employees or direciors have been charged
the profit and loss account, other than those
payable under contractual obligations or in
accordance with the generally accepted
business prachce.

The company is not a Sick Indusirial Cormpany
within the meaning of clause {0) of sub-
section{1) of Section 3 of the Sick Industrid
Companies (Special Provrsm)hct 1985.

In respect of goods raded by the company
there were no damaged stocks.

.

For AF. FERGUSON & CO.
Chartered Accountants

HL SHAH
Partner

39



BALANCE SFEET
As at 31st March, 2001

(Rupees in "000)

As at As at
March 31 March 31t
. SCHEDULE 2001 2000
SOURCES OF FUNDS o :
Shareholders” Funds:
Share Capital 1 899,715 899,715
Reserves and surplus 2 4,763,181 4,049,607
Loan Funds: oo
. Secured 3 2,259,936 2,086,667
Unsecured 4 4,755,268 1,406,272
TOTAL 9,678,100 8,442 261
APPLICATION OF FUNDS i
Fixed Assets: 5 :
~ Gross block 10,941,635 9,518,252
Less' Depreciation 4,850,224 4,238,701
Net Block 6,091,314 5277551
Capitat work in progress!Advances 216,562 47,564
— 8,307,873 ~ 5325115
INVESTMENTS 781,546 . _7'72,180
CURRENT ASSETS, tOANS AND ADVANCES 7
Inventories 1,087,016 766,438 \P\r"'
Sundry debtors 483,090 07.495 l,.-3‘
Cash and bank balances 1,927,826 1,199,792 C,
Loans and advances 856,979 1651324 7 /
4,354,911 2,615,049
Less: CURRENT LIABILITIES AND PROVISIONS 8 '
Current habilities 1,424,580 - 1,136,694
Provisions 341,650 - 219,036
1,768, 23& 1,355,730
et current assels ————— 2,588,681 2,259,319
Miscellaneous Expendilure (Note 8). . - 85647 =
(to the extent not wnnen off or adjusted) "
TOTAL 9,678,100 8,442,261
Notes to the accounts 12
Per our report of even date attached For and on behalf of the Board
For AF. FERGUSON & CO. -‘SHAKTIKANTA DAS  Chairmnan M.B. GANESH
Chartered Accountants Or. AC. MUTHIAH  Vice Chainnan Secretary
H.L SHAH M. MADHAVAN NAMBIAR  Director
P:-m‘ ) A.C. CHAKRABORTT!  Director
ne D. ARUNACHALAM  Managing Director

Place : Chernai
Date : 26th May 2001
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ZROFIT AND LOSS ACCOUNT

iP

‘Pupees : 00Q)

‘21 the yea: anded 215t darch. 2001 Yea: endeon Year endec
Marzh 3¢ Macch 31
SCHEDULE 2c01 2000
iNCOME
" 2ales and services 7,141,669 5,702,084
Other income 9 123,531 49.209
7,265,200 5.742.293
EXPENDITURE - _—
sanufacturing and other expenses t0 4,841,252 3.582816
Sxcise duty : 910518 739370
(Z‘ Interest £tc. (Net) 1t 345,308 230,478
T epreciation ior the yezr 611,826 - 537,777
Less; Credit for amount withdrawn
- from revalualion resesrve - - 182,924 182,924
o 428902 T 354,853
6,526,078 4,907 517
PROFIT BEFORE TAXATION AND - -
EXTRAORDINARY ITEM 739,122 834,776
Frovision for tax (net of Rs. 10,000
. : in respect of earber year) * 225 000 325,000
PROFIT AFTER TAXATION BUT ..
S8EFORE EXTRAORDINARY ITEM 514,122 500 7718
Extrapridinary tem {Nole. 3) 630,243 -
PROFIT AFTER TAXATION AND
EXTRACRDINARY ITEM 1,144,370 509776 -
Transfaead from investmact aEcwance resarse account 37,500 i
Szlance trought foraard 300,0C8 3C6.90C H
AMOUNT AVAILABLE FOR APPROPRIATION 1,431,870 209,776 |
APPROPRIATIONS
Di-idends _
- Intefim - - 221963
- Firal {propesad) 224,929 -
T3« on Dividends 22,943 24,416
Transier {0 debenlure redemplion reserve 125,000 -
Trarster to General reserve 630,248 263,397 ,
3alance casried to balance sheat 478,750 300,000
1,481,070 809,776
*:sles 1o the accounts 12 - -
X3 =ar aur report atiached to the Batance Sheet " For and on behalf of the Board
For AF. FERGUSON & CO SHAKTIKANTADAS  Chaiman M.B. GANESH
“harnered Accountants Or. AC MUTHIAH  Vice Chairman Secretary
L M MADHAVAN NAMBIAR  Oweckor
H i SHAH ' AC. CHAKRABORTT!  Direcior
ranner D ARUNACHALAM  Managing Direcior
P VEDAGIRI Finance Dieclor

Trape o Chenns
At 13ih May 200
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SCHEDULES
SHARE CAPITAL SCHEDULE ~-1
{Rupees in 0G0}
As at As at
March 31 March 31
2001 2000
Authorised o
20,00,00,000 equity shares of Rs. 10 each 2,000,000 . 2,000,000
Issued — EE—
8,99,76,899 equity shares of Rs.10 each (Note 6) 899,769 895,768
Subscribed and fully paid up —
8.99.71.474 equity shares of Rs.10 each {Note 6) 899,715 859,715
RESERVES AND SURPLUS SCHEDULE ~ 2
} ' _ {Rupees in ‘'000)
Balance Transferfrom  Transferto Balance
as-at 31st profit and profitand . asat
March, loss loss . March, 31
2000 account/ account/ _ 2001
additions = deductions
during the during the
year year
Capital reserve 4,223 - - _— 4,223
(4.223) ) ) (4.223)
Securities prermium account 528,510 - - 528,510
(492,124) {36,386} (&) {528,510)
Debenture redemption
reserve account 70,000 125,000 . - 135,000
. {70,000) - I (70.000)
investment allowance B ‘ _
reserve account - 269,800 - 37,500 232,300
- . (269,800) 130 = ., (269,800)
Revaluation reserve account 1,391,052 - 162,924 1,208,128
{Note 12) {1,573,976) O {182,924) (1,391,052)
General reserve 1,486,022 630,248 -, 2,116,270
: - . (1,222,625) (263,397) =) (1,486,022)
Profit and loss account 300,000 478,750 300,000 478,750
{300,000) (300,000) {300,000) {300,000)
4,049,607 1,233,998 520,424 4,763,181
(3,932,748) (599,783) (482,924} {4,049,607)
Figures in brackets relate to previous year. -
18
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SECURED LOANS SCHEDULE -

As at As at
March 31, 2004 March 31, 2000
Loans from financiad nsiitutions
Term Joans {Amounts due within one year 1.533.650 4 837422
Rs.209,882 thousands
{ Previous year R3.257,305 thousands) }
’ Loans from banks
"' Term loans [Amounis due within one year 410.572 s 577.093
Iz f@ Rs.205,286 thousands :
h : {Previous year R5.192,364 thousands)])

Others (Short term) 39,047 372,352
)- : Non CD!’N_E!‘ﬁb'E debentures 276,667 300,000
5 ' ) 2,259,936 2,086.667

Note:

“»

- 1. Term loans from  Bnancial institubions of Rs.533,650 thousands {previous year Rs.837 422 thousands)

# and non-converlible debenhwes from financial institutions of Rs 26,667 thousands (previous year
» : Rs.50,000 thousands) and banks of Rs.250,000 thousands (previous year Rs. 250,000 thousands) (other

than 2.4 and'5 Below) are secured / 1o be secused by a first mongage by depost of be deeds of af

’ the company’s immovable properties, both present and futuwre ranking paripassu interse.

The said debentures and lerm Joans afe further secured / to ba secured by a lirst charge of alt the
’ company’s movables {save and extept book debts) inciuding movable machinery spares, tools and
i accessories both present and hture, subject to prior charges created 7 10 be created in favour of the
£ Company's bankers on inventories, book debts and other movables for securing the borrowings for

1 the working capilal requirements.(see also Note 5 below)

» 2. Other toans from banks of Rs.39,047 thousands (previous year Rs.372,152 thousands) are secured
> hyh_ypolhewﬁonbywayol charge on inventories both on hand and n transit, book debts and othes
receivables both present and future and are securedfto be secuwed by way of second charge on alf

) " mmovable properties both present and fubure,
3 a)i?S%&WshRsMMMmMndemm

» from 1st April, 1996 (Rs 26,250 thousands redeemed) and 17.5% debentures for Rs 100,000
thousands and 19.6% debentures for Rs 10,000 thousands are redeemable in 24 quarierly
instalments commencing 1st Oclober, 1996. (Rs 37.083 thousands redeemed).

b) 13.50% debentures for Rs 170,000 thousands are redeemable in Hiwee annual instaiments
commencing from 20th May, 2002 and 13.50% debenhures for Rs 80,000 thousands are redeemable
in three annual instalments commencing from 22Znd Oclober, 2002.

» 4, Term loans from banks includes external commercial borrowangs from banks of R3 410572 thousangs

{previous year Rs.577.093 thousands) which is secured (subject to prior charges stated in note
1 above) by all movables but not limited 10 movable machinery spares, lools and accessories, umiures.
hxtures, automobiles. trucks and alf kinds of movables present and future subject to prior charges

3 createdio be crealed in favowr of banks for the borowings for working capital requisements.

5. Loans from financial institulions includes rupee lerm Joan of Rs.1,000,000 thousands (previous yeas
Rs.nil) which is to be secured by a first morigage and charge on all the moveable and immovable

- propetties of the LAB piant both present and future, and ranking pasi passu with the loans and

1 debentures stated in nole 1 above and is uther secured by a pledge of aR the equdy shares hekd by

the company in Herxel SPIC Incha Limited.

»
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UNSECURED LOANS

Fixed deposits

Short term loans from banks

Short term loans (from other than banks)

Floating rate convertible notes (Note 4)
Housing Development Finance Corporation Limited

Commercial Paper*®

As at
March 31
2001

50,053
50,000

100,000

1,138,364
81,351
335,000

1,755,268

SCHEDULE -4
{Rupees in "000) -

As at
March 31
2000

58,747
150,000

1,112,788
84,737

1,406,272

* Includes repayable within one year Rs. 26,258 thousands {Previous year Rs. 31,191 thnusands}

* Maximum amount outstanding at any time durlng the year Rs. 335 000 thousands (Prewous year

Rs. 330,000 thousands)

" SCHEDULE - §

FIXED ASSETS
{Rupees n "000)
Tak
COSTIVALUATION DEPRECIATION - NET BOOK VALUE
Descsipbon Asat  Additons/ Deductons! A$al  Asal  Forthe Deducions) Asal - Asat - Asal
31.3.2060 Adjustments Adfjustmenls 3132001 31.3.2000  year Adjusiments 3132001 31.3.2001 31.3.2000
Land ‘230,200 25816 - 2,56,024 - - - - 256,024 230,208
Buildings 312246 100453 - a2,709 2523 BT - 75100 337,609 245323
Planl and machinery  8,899.332 1,268,529 - 10167999 4934029 567.098  -- 4730125 5435786 4765353
Fumitres and fatires 0515 2470 55 12926 5571 674 5 6257 6883 cAsud
r - \i ;
Office and other equiprent 45624 9516 90 55050 244f 4451 20 w772 w78 21283
Yehicles 8677 19905 367 a5 am9 9 78 - 54 22,005 3858
Ships - Darges 9.600 - - 5600 3018 662 - . 36 550 6582
951,252 1425893° 516 10,941,635 4238701 6M.82% 203 4350324 5,099,311
Previous. year 8.721,339 794.856° 443 9518252 3,701,075 SINTIT 151 4238701 5217561
Capital work in pwgre;ss
Including advances agains) . b
capital expenditure 216,562 47,564

6,307,873 5,325,113

NOTE.

* Inciudes net additions Rs. 37,639 thousands on account of exchange Puctuation [Previous year nel delelion of Rs. 31,302 thousands}
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INVESTMENTS

Long Term Invesiments
Shares, debenturss and bonds.
Trade {at cost) {Quoted)

Henkel SPIC India Limited
1,93,95.900 Equity shares of Rs.10 each

Standard Motor Products of India Limited

40,00,000 Equity shares of Rs.10 each 40,000
Less: Provision for diminution in value 40,000

Industrial Development Bank of india

5,48,800 { previous year 3,43,000) Equity spares
of Rs.10 each. (2063Msharesab&ed'a§bam
shares during the year) .
Tamiinadu Newsprint and Papers Limited
14,90,000 Equity shares of Rs.10 each
Trade {at cost) {unquoted)
Peiro Araldite Private Limited
13.68,000 equily shares of Rs. 100 each

Guif Petroproduct Company E_C., Bahran 200,000 eguity
shares of one US doliar each {acquired during the year)

(- Non-trade (at cost) {Quoted)

IDBI Bank Limited

- 2,58,100 equity shares of Rs. 10 each

Non-trade (at cost) {Unquoted)
SBI Mutual Fund

''3,30,000 Magnums of Rs. 10 each [Repurchase

price Rs.3,154 thousands (previous year
Rs.8.336 thousands)] ,

Aggregale value of unquoted invesiments
Aggregate value of quoted investiments
Market value of quoted investments

19

As
March 31

420,245

163,900

136,800

4,645

148,166
633,380
734,019

[

Ir
SCHEDULE -«
{Rupees n 00C

As at
March 31

420 245

44 590

163.900

136,800

4.645



CURRENT ASSETS, LOANS AND ADVANCES

=0 230 L3

SCHEDULE -7
(Rupees in '000)
- Asat As at
© March 31 March 31
2001 2000
A. CURRENT ASSETS:
Inventories R
Stores 267,319 214 670 ‘
Loose tools 7 N ", 503 &
Raw materials 317,875 223,543 )
Work in process i : 52,625 28,859 “ :
Finished goods . 448,420 298,463
T 1,087,018 - 766,438 %’,
Sundry debtors {Unsecured) - ¢
Outstanding over six months " '~ -~ l
- Considered good 162,318 24,206 @
" Considered doubthll . "7 34,994 - 26,500 pig
SR e 197,312 50,706 {2
Outstanding under six months :
Considered good - 320,772 73,289 @
P 518,084 123,995 S
Less! Provision for doubtful debis {includes ‘ .
* Rs3,494 thousands on transfer of busmess) 34,994 26,500 ‘ 05
483000 97,495 h
Cash and bank balances -
Cash and chegues on hand 65,012 122 e
With scheduled banks: ‘ =
On current accounts ' 171,450 97,597 ) 1
On deposit accounts 465,590 i 4,824 . )
On margin money account 374 - 14 .
\Mth non,scheduled banks: - B § i i
-~ On déposit account with Bank Leu 1,225,403 1,006,878 .
(Maximum batance at any time duringthe — 1,927,826 ~— 1,189,782 ' v
year Rs:.1,225,403 thousands; . ]
Previous year Rs. 1,248,956 thousands) > 1
B. LOANS AND ADVANCES: )
{Unsecured, considered good) e
Advances recoverable in cash or in kind '
or for value lo be received” 832,234 1.425,363 _
Balances with excise and customs aulhonhes 24,745 125,961 )
856,979 _1,_52.,_3_2_4_ '
. 4,354,911 3,615,049 o
* Includes due from an officér of the company Rs.222 thousands (Previous year Rs. 241 thousands) M
Maximum amount outstanding at any time dunng the year Rs 241 thousands (Previous year R5.257 r
thousands) 'Jk,
.
i Js
¥
I
3.
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GCURRENT LIABILITIES AND PROVISIONS SCHEDIRLE - 3
{Rupees in 000}
As at As at
March 31 March 1
2001 2000
A. CURRENT LIABILITIES
Acceplances 76,368 116,110
Sundry creditoss
— Totat ouistanding dues 10 small scale
industrial undertakings 135 217
& -omes 1,227,353 704,330
T 1,227,488 705,147
Unclairmed dividends 16,435 12088
N | Interest accrued but not due 81,191 55982
Advances received from customers 23,098 25 404
inteqm dividend - 21,963
1,424,580 1.136.694
B. PROVISIONS s -
. Proposed dividend 224,929 -
| Taxation {net) 1672 219,006
341,650 219,036
1,766,230 1,355,730
“' OTHER INCOME SCHEDALLE - 9
(Rupees in V00)
( Year endad Year ended
March 31 March 31
2001 2000
Scrap Sales 2,340 4672
Dividend from trade mivestments 3,331 1974
Exchange difference (net) 114,150 21073
Misceflaneous income 3710 10,490
121,534 40 209

vl
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MANUFACTURING AND OTHER EXPENSES

Raw materials and irtermediates consumed .

Pwrchase of raded goods

Stores and spare paris consumed

Utilities consumed

Power and fuet

Licence fees

Payments to and provisions for employees
Salaries and allowances _
Contribution to Provident and other funds
Staff Welfare -

Travel and conveyance
Insurance
Rent .
Rates and taxes
Repairs and maintenance
Machinery
Buildings
Others

Discounts

Commission

Freight

Directors’ silting fee

Provision. for doubtful debts

Loss on sale/scrapping of assets (net)
Miscellaneous expenses

Year ended
March 31, 2001

- {increase} / Decrease in work in process and ﬁmshed goods -
'‘Opening Stock

3  Work.in process

Finished goods (including Rs.22,174 thousands

taken over on transfer of business)

Closing Stock
Work in process
Finished goods

Less : Cost of internal transfers

SCHEDULEZ- 10

{Rugses in CO0)
Yzar endec
March 31, 2666

2,587,358/ 1.482,425
352,525/ .. 355,167
283,523/ 400,346
55,836/ 71,138
976,314 7 497,277
- L1242
107,757} Y g24a%2
12,276, 7 10,673
3 oro‘ 20,166
14828 T 19,454
49,968 57,682
26,844 15,785
41,384 48,663
48,067 48,087
5,222 3,468 .
11,720 65,009 6.878 58,433
160,705 ~ 266,299
48,210 ~ 39.058
147,958 7 129.275
EDS z0e
5,060 - 11 oco
134 143
69,551 79,380
-t
28,859 .« 28,736
320,637 213,782
349,496 - 242,518
— b A———————— 9
52,625 28,859 '
_448,420 798,463
501,045 _ggf 322
T (151,549) T (8420a)
4.385.206 3,562.816
4,841,252 3,582,818
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INTEREST SCHEDULE - 11
_ {Rupees n 0O0)
l . Year ended Yax ended
March 31 March 31
2001 2000
' Interest expenses
v - On fixed period icans 73,408 220,060
. Others . 165,730 151 489
|‘ 239138 371.549
419 138 371,549
-t pss Interest income
1 ‘} On bank and intercorporate deposils 85,878 114 286
{Tax deducted at source Rs.5,861 thousands
(Previous year Rs.15.143 thousands)]
On others 7,952 5,989
93,830 120375
45,308 251,174
Less” Interest capstalised - 20,696
———— _ b U
, g 345,308 20,478

NOTES TO THE ACCOUNTS FOR THE YEAR ENDED 31ST MARCH 2001
1. ACCOUNTING POLICIES

The accounts are prepared under the histoncal cost convention (excapl for ravaluation of certain fixed

assels as stated below) and matenially comply with the mandalory accountin g standards ssued by the
' Linstitute of Chartered Accountants of india.

The significant accounting policies iollowed by the company are as stated below:

f 1. FOED ASSETS AND DEPRECIATION

- Fixed assels are stated at cost less depreciabion. Cos! comprises of purchase price (net of rebates
and discounts), import duties, levies {net of modvat) and any divectly attributable cost of bringing the
assets to its working conditon for the intended use. Certain assets have been revalued as on 31st
March, 1956 and the resultant surplus has been added io the cost of the assets.

Depreciation is provided on 2 provata basts, from the dale the assels have been installed and put 10

use, on a straight fine method at the rates and in the manner specified under Scheduie XIV of the
Companies Act, 1956 except as stated below:

Rased on a lechnical evaluation cartied out by the management the ¥e of the plant and machinery
used in the Epichiorohydnn plant has been determined as 10 years as against 18 years computed
based on depweciation rates specified in schedule XiV of the Companies Act 1956, Consequently
depreciation on the said plant has been provided accordingly.

l. FOREIGN CURRENCY TRANSACTIONS
Foreign currency Eabilities (incurred for the acquisition of fixed assels) are bansiated at exchange
' rales prevailing on the last working day of the accounting year The less or gain arising out of the

SCHED\LE - 12




V.

“said translation is adjusted to the cost of the assats. In case of forward contracts,the transiation is
dond at forward coniract rates and net gain or loss and the forward cover premium is also adjustec
fo the cost of the assets. Gains or losses on account of cancellation of forward cover contracts are
also adjusted © the cost of the asset,

Other foreign cufrency receivables/payables are lransiated on the same basis as above and gann or
loss ansing out of such translation and forward cover premium are adjusted to profit and loss account

INVESTMENTS . ~ -~ wf: ‘

Investments are valued at their acquisition cost. Provision for permanent diminution in value has been
made, wherever necessary.

INVENTORIES - : A

Inventories are valued at lower of cost and net realisable value exr.iebf stores and Joose tools, which
are valued at cost The method of determination of cost of vanous categones of lnvenlones are as
follows: I .

_a, Stores and loose. tools.at moving weighted average rates. .
. n Raw matenais -at moving weighted average rates /7 annual average rates

c. Work-in-process and finished goods - Full absorption costing method.
REVENUE RECOGNITION....

-+ - Sales-is recognised at the point of despatch of materials to customers from plant'and'stock points.

VI

"RETIREMENT BENEFITS ~ - - £

Contribution ta provident fund is made monthly, at a predetermmed rate to the prowden: fund trust
and debited to the profit and loss account on an accrual basis. The company has an arrangement

. with Life Insurance Corporabon of India (LIC) to administer its superannuation and-gratuity schemes.

ViL.

The premium paid/payable as determined based on actuarial valuation camied out by LIC, is debiteg
to the profit and loss account on an accrual basis. Provision for leave encashment on renremem is

made on an actuarial basis.
CONTINGENT LiABILITES

. Al iabilities have been provided for in the accounts except llabllmes ofa conbngent nature, which
._have been disclosed at their estimated valve m, the Notes lo the Accounts.

-"The cormpany has acquired on 27th September 2000 the Heavy Chemicals Division of M/s. Sou!hem
Petrochemical Industries Corporation Limnled for a purchase consnderatlon of Rs. 1,068,269 thousands

The

as per the details given below . ;
, : AM ,.
b -
- . ‘v LN e -,.n’\
. ' (Rupees "000) @[ 4 M‘ ;‘; -,); .
- ) v W
Net Fixed Assets 1,250,000 < R >
~ Net Current Assels 203,762 W

Less : Secured loans 385,493 v
Purchase consideration 1,068,269

results for the year include the results of operation of this Division frﬁfh_ 27th September 2000
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3 Consequent to Ciba India Private Limited (CIPL) divesting their stake in Petro Araldite Private Limited

10.

tPAPL) in favour of Vantico Performance Polymers Private Linsted, the Company had 10 agree 0 waive
she night of first refusal in respect of shares sought o be sold, cessation of exising supply agreement
for supply of Epschiorohydrin o PAPL to be superceded by a new supply agreement and 1elease CIPL
from its obligatidn and duties subsisting under various agreements. In consideration of premature
termination of the contracts and for survendering the above rights, a sum of Rs 630,248 thousands was
setiled by CIPL as compensation which, being an extraordinary dlem, in the nature of Capilal receipt,
has been shown as such in the profit and loss account and transferred to general reserve

The company had issued during the 1996-97 Boating rale convertible noles (Noles) for a value of Swiss
franc 45 miffon. The Notes are normally repayable at par on 9th Decemnber, 2003

The Notes are convertible 3t the option of the invesiors al Rs 18 per share al any trme during the period,
16th December, 2000 o 9th November, 2003.

The above conversion price is subject lo adjustment in the event of alteration in the equaty share capital
of the company. The invesior has an option for redemption on 9th December, 2001 at a price of 100% of
the principal amoont.

The company aiso has the option lo ¢afl the outstanding Notes for redemplion on 9th December, 2001
or thereafter at 100% of the principal amount on fulfiment of certain conditions. in addition, the comMparn’y
hasmeophonloredeemmesa-dﬂoleson%Decenter 2001 and 9th December, 2002 at 101 50%
and 101% of tha-rincipal amount respectively.

Loan from banks {schedule 3} includes Externat Conwnercial BorTowings of US Dollar 8 82 million.
{Previous yeat US § 13.23 milbon) repayabie in two equal annual instalments. An instaiment of
US S 4.41 milhon has been repad dunng the year

" in December 1993 the Compatyy came oul with Rights cum Public issue of equily shares. The difference
between issuved and subscribed capital of 5425 (previous year 5425 shares) shares 5 due 1o sad shares
kept m abeyance under Section 206 A of the Cornpanies Act, 1956.

Power and fuel consumed (Schedule 10} is net of Rs. 10,830 thousands {previous year Rs. 5,870 thousands)
beng the credit given by Taminadu Electricily Board for power transieimed ko the gnd from the Windfarm.
Miscellaneous expenditure (to the exient not written off or adjusied) represents balance of dederred revenue
expenditure amounting 10 Rs. nil (previous year 85,647 thousands) relating 1o cost of replacement of
molecular seives with long tesm benefits and as such it has been decided to charge off the sasme o the
proft and loss account (under the head “stores consumed’) over a period of Iwee years commencng
from 1998-99.

Loans and advances mnchade Rs.280.333 bhousands {previous year Rs 279,113 thousands) Ip be adusted
against equity shares to be issved by SPIC Electric Power Corporabion Pvt. Limited and Vopak Sical
Terminal Limited which are promotled by the Company.

The company has certain investiments whose markel price s lower than the purchase cost. The company,
after considering various factors, has come to the conclusion that the declne in market prce is
Temporary’and theselore has nct made arry provision for darenution i value of these mvesiments.  Further
the company has cerlain other investments whose markel price 15 higher than cost which woulks more
than offset the above dimenubon in value

25
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11. Research and develepment expenses incurred on revenue account is Rs. 1,809 thousands (previous

~ yearRs 2,059 thousands). (“‘g
12. a) Fixed assets (other than furniture and ﬁigmres, office and other equipment, vehicles, ships - barges, O
certain land and plant and machinery) have been revalued as on 31.3.1996 on the basis of ‘Existing 1

Use Value' by independent professional valuers. The resultant surplus on such revaluation over the £
.wrilten down value of these assels amounting to Rs. 2,140,920 thousands has been credited to !
revatuatlon reserve as on 31 st March 1996. a

b) The depreciation charge for the year shown in the profit and loss account is after deduéhng an amount ¢

of Rs. 182,924 thousands (previous year Rs. 182,924 thousands) representing extra depreciation
arising on revaluation of fixed assets withdrawn from revaluation reserve.

we%

Y - {Rs. '600)
As at = . Asat
. March 31 March 31
: * 2001 2000 -!
— &
Eei 3
13 Estimated-vaiue of contracts remamlng e
to be executed on capital at:count ‘and not provided -
for {net of advances) PENN o 54,736 ' 74994 St
14. Contingent liabilities  ~:- _ _ i)
(3} Bifis discounted . 74,779 ‘ 10,240
_{b) Other claims not acknowredged as debts 18,433 14,472 ¥
' ' D
T Year ended Yearended .‘ 4
i BT March 31 _ March 31 }
4 e "‘ 2001 T 2000 < }
15. Dividend paid in foreign currency ot
Number of shareholders 23 ' 26 : 1‘
Number of shares held 1,998,400 ' 2,438,000 . )1
Amount of dividend paid (Rs.thousands) 4,996 5.851
- i
Dividend for the year ended 31.03.2000 31.03.1999 :
16. Manageria) Remuneration )
Wholetime directors’ remuneration 4,725 2,928 ‘-
Direclors’ silting fee 505 214
5,230 3.142 532
- «
26 }



17. Computation of net profit under Section 198 of the
Companies Act, 1956
Proft belore taxation as per profit and loss account
Add: Managerial remuneration ’
Depreciation as per accounts
Provision for doubtful debts .
0 Loss on assels soid/scrapped {net) as per accounts

I.ess:bepteciaﬁon calcuiated under Section 350 of
the Companies Act, 1956
{ProfityLoss on assets soid / scrapped (net) as per
Section 349 of the Companies Act, 1956

Net Profit in terms of Section 198 of the Companies Act, 1958

" Commission payable lo wholetime direciors
*- Restricted to .
18. Auditor's Remunerastion '
Avdit fee
Tarcadh
Management services
© Other services
Resmbursement of expenses nchiding service tax
19. C'F Value of imports:
Capitat goods
Inermediates
Finished goods
Stores and spares
20. Expenditure in foreign currency:
Travel and training
Interest and Commiimen! charges
Technical fees
Licence fees
Others

21. Eamings in foreign eachange
Export of goods on FOB basis

interest

27

Year ended
March 31
- 200%

739122

5230
428,902
- 5,000
134

1,178,388
428,902

134
749,352

22,481
1620

w8, 38

4,161
469,525
313,076

19,296

102,498
3.935

2,135

507,363
62,047

iP

{Rs '000)
Year ended
March M1

834,776

3,142
354,853
11,000
143

1,203,514

(40)
904,750
18,849

156
17

184,831
353.600
269,723

68,425

7.238
87.469
11,679

9.714

275.002
59,363



LS
22. Gapacity and Production O
[}
Uni of Licerised “Instatied " daval <
Class of goods measwement  copacly capacity . croeducicn —3:
; Currem Previous  Cument Previous Current Previous -
CYer Year Year Year Yeur Year f -
Uneas Alkyl Benzene MY - . 5000 0 75000 ;9;31_ 87461 7»
Heavy Nosmal Parafin MT o - 15,000 15000 - pi)
Heavy Alkylate MT - - HA  NA 4588 3w
. s ¥
Epichlorohydiin MT - - 10,000 10.000 3520 s §
Wind powes NA N A 12,000 12000 19391093 220412,
7 ——_— ] - (KW {Units) {Unils) 7
Caustic soda MI 66000 - £6,000 I3 < - z
Choine  ~ MT 4000 - wpe - 18,325 -
Hydrochloric acid MT. . 49500 - 39600 I, T - J‘j{}
© Ammobumchoide  MT L 21,000 - 21,000 - W -y

* as centified by the Management and relied on by the auditors without verification being a technical ' ?
matter. ; ; .

** these products are delicensed. ] - 3

7 relates to the period from 27th September 2000 being the date of acquisition of Heavy Chemicals
Division. {see Note 2). t

N.A Not applicable : . : ‘“_";
23. (i) Raw Materials and Intermediates Consumed N ’ ) Q’
' Rk - Year ended Ye:i;j"'ended E
March 31, 2001 March 31, 2000 .
% of total - :Value % of total VAlue . |
. consumption {Rs.'000) . consumplion - (Rs. '000) )
Imposted . 2093 541,481 40.98 607,505 3,
Indigenous 79.07 2,045,877 59.02 874,918 .
100.00 2,587,358 100.00 1,482,423 i :
" {#) Stores and Spare parts consumed B %,
Imported 36.87 104,542 67.27 269,313 i
Indigenous ' 63.13 178,981 32.73 131,033 R
100.00 283523  100.00 400,346 = 3
i B h L. ’
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24. Purchase of Traded Goods

Unit of Year ended Year ended
Measurement March 31, 2001 March 31. 2000
Quantity  Value Quantity Value
{Rs.000) {Rs.000)
Kerosene KL - 20,241 272026 32239 355 167
Soyabean MT 9973 80.499 - -
® 352525 355.167

®

25. Stock particulars of traded goods

Year ended March 31, 2001 Year ended March 31. 2000

Opening Stock Closing Stock - Opening Stock  Closing Stock
Quantity Value Quantity Value Quantity Valve Quantty Valke
T KL) Rs.000 {KL) Rs."000 <) Rs000 (K1} Rs00
Kefosene 14,575 159,852 1,192 17,180 10225 75505 14575 159852

26. The company has oblained exemption from the Government of Ind'2. Depariment of Comgany Aliaws.
vide order dated, 24th May 2001 from giving information in respect of paras 3 (i) {a). 3{¥) (a) (7). and
3 (i) (a) (2) of part Il of Schedule VI to the Companies Act 1956
27. a) Previous year's igures have been regrouped / recast, wherever necessary. 10 conform o curent
year's classificatons. )

b) Curmrrent year's figures mchode the resulls of operations of the Heavy Chemcals Division taken
over with effect from 27th septemnber, 2000 and therefore are not comparatie with those of the
previous year.

174



28. INFORMATION PURSUANT TO PART - {V OF SCHEDULE VI OF THE COMPANIES ACT, 1956

BALANCE SHEET ABSTRACT AND COMPANY’S GENERAL BUSINESS PROFILE
E Régistralion Details : 77
Registration No. [ I 0 I_t ,0 IQ la Ii l State Code: E

Balance Sheet: [3 |1 l IB [3] IO [1 '

Date Month Year

L Capital Raised during the Year (Amcunt in Rs.Thousands)

Public issue ' ) - - Rights Issue. .
HNSNINaEN - - INB -1

Bonus Issue ‘ Private Placement :
I e f-f-1-] S S N S 1 DN (M N ES 5

H. Position of Mobilisation and Deployment of Funds
{Amount in Rs.Thousands) e

Total Liabilities Total Assets

LT AT of 4f o[ s3]0} (1L a4l of 4l:3[3]0]
Sourzes of Funds - - ) .
~ Paid-up. Capital - . Resenres & Swrplus
L1 [slslof7f]5] | BEOEOERDEO
o Secured Loans “Unsecured Loans
¥ . i )
WEREEEEEE L L I1{7isls]2]s]sj
Applicaticn of Funds T
i Net Fixed Assels ' Tovestments
[ | Iefsfof7{8]7;3l ' LI ] I7i8]7]s5[4]s]
Net Current Assets Misc. Expenditure
[ 1 T2fslsfsfefs] 1] CT-f-fnirfe]-f-1-}

Accumulated Losses

HERLONNBAS
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.

®

performance cf Ccmpany (Amount in Rs. Thousands)

Turnover -
{inch.cing other income)

[ I71z]sl5[2]0] 9]

+ . Profuioss Sefore Tax and ex¥aordinary dem

EMERERUEONEER
Eamings per Share in Rs

T2 T7]2

iP

Total Experxsiure

[(TeT5T=Telof 71 8l

PniﬁassAhu!awMyh

IBEEEEREED

Dividend rate %

BE]

V. Generic Names of Three § Pnnclpal Pro&nctslScrviccs of Company

{as per monetary teims)

Rem Code No. [ Tals]1i7]rJoJo |1}
Product Gescripio: [L | N E AR ALK YL BENZENE]
hem Ccde No I Tzlsl1]e]3]a}e]o]
Product Description: [E P 1 CH LOR OH YD R | N}
nemcCose o [ ] | JZ[8]5]7]2] )
Product Cescriptor. [C AU S T 1 C SODA }
SHAMTIKAMTA DAS  Chairman M 8. GANESH
Cs. AC. MUTHIAH  Vice Chairman Secrelary
M. MADHAVAN NAMBIAR  Director
A.C. CHAKRABORTT!  Director
D. ARUNACHALAM  Managing Direclor

P VEDAGIRI

Place | Chenna

Date

: 26th May, 2001 -

n

Fnance Director



PURSUANT TO CLAUSE 32 OF THE LISTING AGREEMENT

CASH FLOW STATEMENT FOR THE YEAR ENDED 31ST MARCH 2001 .
{Rupees in '600)

3

il
e

"o

™

4

.

Net cash from investing activities

32

{1,601,978)

For the year For the year
ended 31st ended J31st
_ _ March 2001 March 2000
A. Cash Flow from Operating Aclivities: :
Net profit before tax and extraordinary items 739,122 834,776
Adjustment for : 7
Deprecialion 428,902 354,853 L )
Loss on sale/scrapping of fixed aSSets (net), 134 143
Exchange difference (net): _ {114,150) {21,073)
Interest paid (net of interest capitalised) 439,138 350,853
Interest received (93,830) {120,375)
Income from investments (3,331). {3,974)
. : 656,863 560.427
Operating profit before working capital chapgés 1,395,985 1,395,203
Adjustments for:
{Increase) / Decrease in sundry debtors {385,595) 2,150
{Increase) / Decrease in inventories - {320,578) {235,639) -
(Increase) / Decrease in loans and advancjas 518,262 {279,473)
Increasel/{Decrease)incurrenthiabiliiesandprovisions 509,849 363,324
(Increase) / Decrease in Miscefianeous Expenditure 85,647 85,649
407,585 (63,989)
Cash generaled from operations 1,803,570 1'.331,214
Interest received Z 7,952 5.989.
Direct taxes paid = {350,258) {213.429)
Cash flow before extraordinay item 1,461,264 1,123,774,
Exiraordinary item N 630,248 =
Net Cash from Operating Acllvitles . 2,091,512 1,123,774
. Cash Flow from Investing Activities:
- Additions to fixed assets (including capital work in
progressandadvances) {1,594,897) {435,896}
Advances to be adjuslted against equity {1,225) (39,163)
Proceeds from sale of fixed assets 179 149
Purchase of investments {9,366) {312,539)
Income from investments 3,321 3.974
' {1,601,978) (783,475)

(783,475)
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Cash Flow Siatement for the year enced 315t March 2901 (conlmed)

{Rupees in "000)
For the year For the year
ended J1ist ended 3152
March 2001 March 2000
C. Cash Flow from Financing Activities:
Proceeds from issue of share capitat . - 69.375
Proceeds from new borrowings 3,047,630 - 1.827.845
Repayment of botrowings ~(2,525,365) - - (2.173089)
Loans / Deposits with compames 177,308 191,990
Exchange diflerence (net) 114,150 . 21.073
Dividend paid (221,963) (208.,014)
Interest paxd ' {439,138) . . '(350.853) " -
interest received 85878 - T 14386
~ 238,500 - _{507.287)
Net cash from financing activities 238,500 (5072871
Net cash flows during the year {A+B+C) S 728034 - (166,9€8)
:Cash and cash equivalents (Opening bakancs) 1199782 1366780
Cash and cash equivalents {Closing balance} 1,927 826 - : - 1,399.792

For and on behalf of the Board

. D. ARUNACHALAM  Managing Director
Place & Chennai P VEDAGIR! Finance Direclor
Date . 26th May 2001 M.B. GANESH = Secrelary

©®© _

AUDITORS REPORT

We have examined the attached cash flow stalement of Tamilnadu Petroproducts Limiled jor the year ended
3151 March, 2001. The statement has been prepared by the Company in accordance with the requirements
of Ihe lisling agreement with the stock exchanges and is based on and derived from the audited accounts
of the Company for the year ended 31st March, 2001,

For AF. FERGUSON & CO.
Chartered Accountants

HL. SHAH
Partner

Pilace : Chennai
Oate : 26th May 2001




Disclosure of particulars with respect to Conservation of Energy, Technology Absorption, Foreign
Exchange Eamnings and Outgo as required under Companies (Bisclosure of Particulars in the
Report of Board of Directors) Rules, 1588 and forming part of the Report of the Board of BDirectors

N

wu?

for the period ended 31~ March 2001. O A
CONSERVATION OF ENERGY : ,'
a. Energy Conservation measures taken ¥
1. Instaliation of Pre-Heaters in HNP Colimn _ : ‘jg
2. Conversion of Aluminium blades to FRP blades in Fin Fan Coolers 3 ’
3. Modified Electrical Control System lo stop one electrically operated Fan in Hgater ‘ 3«
4. Introduction of VFD and Installation of lower capacity Molors to achieve energy saving o
5. Installation of Magnetic Resonator in. Boiler 1o save fuel Consumption. < i
b. The foliowlng proposa!s are belng mmlemented '3‘
1. New ALC Mixer for lmproved yield of products k
2. Conversion of Reciprocating Air Compressor to Oil Free Screw Compressor \i
3. Buring off-gas in ECH process heater and avoiding fuel oit consumption -
4. Sharing of ulilities ' '“1)%
5. Instaltation of Variable Frequency Drives (VFDs) to reduce power consurnphon in various rotating

equipments

FORM - A

Form for disclosure of particulars with réspect to Conservation of energy
A. Power and Fue) Consumption

1.

a.

Electricity :

Purchased

Units (in lakhs)

Fotalamount(Rs. if iakhs)

Rate / Unit {Rs.)

Units Charges (Rs. / Unit)*
 Demand Charges (Rs. / KVA)

*Variable cost includes peak hour charges and lax.

b. Own Generation

1.

Through Diesel generator
Units** {in lakhs)

Units/Litre of Fuel

Rate/Unit {Rs.)

Includes power exported to grid

34

Current Year

554.49
1969.00

3.55
150.00

983.23
4.05
2.67

?;'-

Previous Year .
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50.46
372.35

3.80 5y

150,00 2
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2. Coal (speciy quality where used)
Quantty {Tormes) -
Totat cost .

Average Rate

3. Fumace Oil

Quantity {KL} 81043.92 7000021
Total Amourd

{Rs.in lakhs) 7300.07 461795
Average Rate (Rs./KL) : B790.62 652251

4. Otherintemal Generation

‘} Windfarm
Units (Lakhs) ) 193.99 22221
Rale/Unit {Rs.) : ; 0.59
Total amount (Rs. Jakhs) 115.02

B. Consumption per unit (HT) of Productlon .
Products with details (Standard © Current Year Previous Year
(urit) “if any) . ‘
LAB ECH HCD LAB « ECH
T % ~ CAUSTIC

" Electricity (KWHR/MT) - 65139 3299 2659 726.13 8084

o Fumace Od (MT) - 04676 0.9201 0.080 04827 126
*Z Coal (Specily quafity) - - - - ~
Others {Specfy) i - - -

Note - Previous year firres are nol comparable since the curzn) year igures include that ©f Haavy Chemicals Division also. acguved
dwirg e Tanca year effeciive 27Th Seplember 2000

FORM-B

‘iFormbfd'lsclosufeofpalﬁcdatswithlesped to absorption )
RESEARCH AND DEVELOPMENT {R& D) ' -
1. Specific areas in which R & D carried out by the Company o
a. _Aneco-friendly process of LAB manufacture
b. Studies on LAB sulphonates- vs- molecular structure of LAB
¢. An easier solid catalyst based process for Epichiorohydrn manufacture
d. Studies 10 improve the economics of the current Epichlorohydrin process
2. Benefits derived as aresultof above R & D
a  New grade of LAB with cerlain improved characlenstics
b. Value addition (o by-products
3. Future Plan of Action:
Generatioin of additional ECH from side streams
Generation of ntermediate required for ECH from side streams
Piol scale studies of the new process for Epichiorohydnn
LAB qualily improvements

anpep

6l



Expenditure cnR& D - (Rs.inlakhs)
a. Carital 247 18
b. Recuring 18.09
c. Toiad 265.27
d. Total R & D expenditure as a percentage 037

" of total tumover.
CHNOLOGY ABSORPTION, ADAPTATION AND INNOVATION
Nil
REIGN EXCHANGE EARNINGS AND OUTGO

a. Emphasis is laid on long term export contracls to ensure stable export volumes. ‘

b. Foreignexchangeoutgo - Rs.9349.98 Iakhs
Foreignexchangeeamings - Rs. 5694.10lakhs

tement showing the particulars of employees of the Company -as required under Section 217
) of the Companies Act, 1956 read with the Companies {Particulars of Employees) Rules, 1975
i forming part of the Report of the Board of Directors for the year ended 31" March 2001,

0., Name, Designation and Nature of Duties, Age, Qualiﬁcétion and Experience, Last Employment and
t held, Date of Commencement of employment, Gross Amount Rs.

D. Arunachalam, Managing Director, 52 years, B.Sc., BMIT, 29 years . Manager (instrumen!atlon).:,
Southem Petrochemicat industries Corporation Ltd., Chennai, 01-02-87, 17,79,189.00.

M. Sundaram, Technical Director, 54 years, B.E. {(Mech.), 32 years, Senior Engrneer Engineers India
Limited. New Delhi, 15-05-85, 14,72,943.00.

P. Vedagiri, Finance Dueclor, 58 years; B.Com.. F.C.A., 31 years, Executive Dlrector (Fmance}.
Southern Petrochemical Industries Corporation Lid., Chennai - 04-02-99, 13,62,796.00.

e of the Employees is a relative of any Director of the Company and the appointment is contraclual

he Equity Shares of the Company are listed with the following StockiExchanges

. Madras Slock Exchange Lid. " 2. The Stock Exchange Ahmedabad
11, Second Line Beach, % ' Kamadhenu Complex, Opp.Sahajanand College.
Chennai - 600 001. ' Panjarapole, Ahmedabad - 380 015.
The Stock Exchange, Mumbai 4. The Delhi Stock Exchange Association Lid.
Phiroze Jeejeebhoy Towers, 3/1, Asaf Ali Road
Dalal Street, Mumbai - 400 001, » New Delhi - 110 002.

National Stock Exchange of India Lid.
Exchange Plza, 5th Floor, Plot No.C/1,
G Block, Bandra - Kurla Complex,
Bandra (E), Mumbai - 400 051.

The Lisling fees for the year 2001-2002 have been paid in time. : : N
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CLIMATE CHANGE CENTERS PROJECT DEVELOPMENT TRAINING
Establishing Proficient Project Structuring, Financial and Marketing Capabilities

PROJECT APPRAISAL ;: ANALYSIS SUMMARY

L e v

The Louis Berger Group, Inc.
Greenhouse Gas Pollutios Prevention Project - Climate Change Sapplement

(L




CLIMATE CHANGE CENTERS PROJECT DEVELOPMENT TRAINING
Establishing Proficient Project Structuring, Financial and Marketing Capabilities

Project Appraisal (Power Project): Summary of Analysis
A Promoter Analysis

Group Financial Performance Analysis

Growth and Profitability track record
" Equity return track record

Financial Resourcefulness Analysis

Analysis of credit ratings of promoter group

Adequacy of internal resources and other funds for ongoing / proposed projects
Ability 10 bring in required promoters’ contribution for present project
Commitments from partners, EPC, O&M, etc.

Credibility & relationship with Banks, Fls

Ability to tap equity markets in India and Abroad

Ability to fund overruns

Promoter Group Management Analysis

Market leadership / Industry position

Ability to deal with difficulties, delays, Govi. agencies, contingencies
Business focus — where does Power fit into their businesses
Professionalism in senior management

Extent of Competitive advantage & its sustainability in existing businesses
Ability to face imports, industry downtums, liberalisation / decontrol
Prior experience in Power sector | -

Past projects: timeliness and cost control

Commitment to environmental issues

Sustenance of relationships with co-promoters

Transparency & disclosure culture

Legal cases pending against group

Analysis of Management & Share-holdlng

Suitability of the Board and CEO to ensure quality of management

Adequacy of Project monitoring expcnence manpower, MIS and audit process
Potential problems or delays in raising equity

Assurance on long-term commitment from promoters

Adequacy, safeguards to ensure shortfall / overrun undertaking enforcement

The Louis Berger Group, Inc. Greenhouse Gas Pollution Prevention Profect-Climate Change Supplement
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CLIMATE CHANGE CENTERS PROJECT DEVELOPMENT TRAINING
Establishing Proficient Project Structuring, Financial and Marketing Capabilities

Water

Availability & adequacy of arrangements for water throughout the year
Adequacy of storage facility, transport/piping, pumping facilities
Safety of facilities

Potential. for social problems due to water use

Statutory permissions

Fuel _

Adequacy of allocation, availability of fuel

Adequacy of reserves

Adequacy of the fuel linkage development plan and budget for funding of the same
Reliabihity of suppher & fuel carner based on past track record -

Adequacy of storage, handling, transport and infrastructure facilities of supplier, carrier
and at site _

Adequacy of road, railway lne capacny for transport

Fuel losses in storage and transport

Sharing of losses - reflection in model in fuel cost & pass-through costs

Potential for delay, shortfall in supplies due to inadequate infrastructure / finances of
supplier/carrier

Adequacy of contractual terms & shpulat:ons for enforcement of rights

Adequacy of LDs from supplier and carrier 1o cover all obligations, penalties and loss of
proftt

Financial ability of supplier and carrier 10 meet LDs

Alternate / Cheaper fuel possibilities and likelihood of switch

PPA -

Basis of tariff - GCV or LHV of fuel, Aux. based on PLF or Gross, Heat Rate based on
net or gross, etc

Adequacy / shortcomings in SEB default risk mitigation and credit enbancement
mechanism {quality of escrow, guarantees, third party sale provisions, SEB credit quality)
Comparison of operating parameters committed vs. Commitments received from
EPC/O&M operator (Available PLF, SHR, AC, Deterioration with time, PLF range of
operation) '

Mismatch of LDs receivable and payable during construction, operating phase
Satisfactoriness of test conditions and test performances stipulated

Uncertainties in loan servicing, returns to equity investor 1n case of Force Majeure events
Uncertainties in loan servicing, returns to equity investor in case of h‘ansfer / take-over of
IPP by Gov1.

Uncerlamncs m ioan serwcmg, returns to equity investor in case of SEB un-bundling

The Lonis Berger Group, Inc. Greenhouse Gas Pollution Prevention Project-Climate Change Supplement 4
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CLIMATE CHANGE CENTERS PROUECT Dl:vi LOPMENT TRAINING
Establisking Proficient Project Srwctwring, Financial and Marketing Capabilities

Evacuation of Power
Adequacy of SEB’s planning and financial resources for timely compietion

Potential for delay
Adequacy of LDs in case of delay to cover all cash outflows and loss of profit

Insurance
Comprehensiveness of cover, Risks inadequately or not covered
Adequacy of sums insured for

Schedule of completion

Land acquisition - likely in ime for detailed tests and investigations?

Schedule of major investigation and test reports which are required for EPC design
(whether these will be over by zero date)

Major pre-requisites pendmg completion

Statutory approvals and permissions to be obtained, rencwed, modified, rectified

Key contracts yet to be signed, key milestones pending

Potential causes for delay in NTP, implementation

Lenders’ Engineers Comments on

Past track record of selected equipment

Plant design capability to meet PPA requirements on operating parameters

Plant design capability on fuel quality range

Plant operating cconomics as projected -

Adequacy of LDs and incentives to EPC, O&M

Suitability of site, layout w.r.t adequacy of land, environmental i issues and design
Suitability of the contractors and sub-contractors and their capabilities

Benchmarking of project cost with best in the industry and justification for deviations

Project Cost and Financing Plan
Detailed Fund Deployment - month wise, head-wise, computation of IDC, commitment
and other financial charges
Detailed Sources - month wise, Sowrce wise
Extent of mismatch between FC linked expenses and FC sources of funds
Adeqnacy of provisions for all likely expenditure )
insurance during 1* operation period
- O&M mobilisation (check if part of the O&M agreement)
- Other elements - detailed basis and back-up (rates, man day estimates agreed 10)
- IDC - detailed draw down, currency-wise and matching with actual expenditure
phasing (currency-wise)
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Project finance - Basic Principles

-
o
¢ Project finance includes Limited or no recourse to :EI
sponsors’ balance sheet g
o Insulate sponsars from project debt and risk of
project failure
o Enables them to share some risks in a large project |
with others _ ]‘
e Overcome the inability to borrow through a )
\ corporate loan as balance shest cannot support the 4

project debt Risk sharing approach
¢ Investments are large
e High leverage
¢ Long payback periods

: Drcsey

L
Project finance - basic principles {contd.)

» Limited recourse financing requires

+ Developing risk mitigating structures for key risks
identified during the due diligence process
 Effective risk allocation to various parties by way of
tightly structured contracts for construction, take or
pay obligations, OBM, fuel supply and sponsor
commitments

» Stipulation of stringent security structure to protect
lenders’ interest

» Key role of policy makers in creating a conducive
environment

4 e
. L i._._._ e
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Prbject finance - basic princi_p)]es {contd.)

e Cash flow based financing for infrastructure
projects
o Significant value of the project is derived from
imangibles and not from the assets created
+ Estimation of debt requitement of the project
depends on the future cash flows of the project as
against the capital expenditure incurred in
conventional projects
» Telecom/Ports ; based an pesk cash negative
» Power : cash requirement tili project completion

-‘ @d@@
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Project finance vs. corporate-finance

Project Finance [Corporate Finance

Recourse imitedto  'Recourse 1o all the
‘identifiable pool of jassets of the borrower |
assets

Contracts/license Physical assets are the
agreement/Take or pay | key security
|contract is the key
‘security \ ;
- G

Climate Change Centers' Project
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Common Structures ] -
o Build-Operate-Transfer (BOT}) ? '
- o facility against collection of user fee : ] -
* investor rights revert back to the public authority at 5
the end of the concession T
- » ownership vests with the:public authority "
s used for highways, utilities and ports f-!;
e Build-Own-Operate (BOO) ¥
¢ similar to 80T but without the transfer of rights e
¢ may also stipulate payment of some fee to the public : } -
authority for the right to operate the facility ""g
» used for telecom and power projects . ;‘
, G e Y
- . £
)g [ ]
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Common Structures... é &

¢ Build-Own-Operate-Transfer (BOOT) B

o similar to BOT =

o ownership rests with the investor during concession - -
period .

e used fo‘r highway development, energy, and ports

-~
¥'-

o Lease-Develop-Operate (LDO)
¢ the public authority retains ownership of an existing
facility 7 : -
e receives payments as per lease agreament with a )
private lessee '
e lessee finances development and overseesthe | = %8
operation of the facility _ -
: e -
. T .
]
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-
Common Structures...

¢ Built-Operate-Lease-Transfer {(BOLY)
» similar to BOT

* assured revenue through lease rentals
s proposed for Indian Railways

e Built-Own-Share-Transfer (BOST)
o similar to BOT

« revenue shared with the public authority
o proposed for minor ports in Orissa

[ .
Typical project structure

o Long Term Contract | -

Climate Change Centers’ Project

Development Training Key Project Contractsd
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SponsorS/Developers

|
Ly K9
¥

s Development process
» Project identification

J
¢ Structuring of key contracts %{ -
» Choosirg an Arranges :'
o Negotiating 3

!
» Satisfying the Conditions Precedent wa
¢ Financial closure

Fam e s
E
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Shareholder's Agreement Q s

3
., -~
Y

e Project details specifying the total project cost,
.. means of finance {Debt-Equity) and shareholding
 Authorised capital, issued & subscribed capital
. Schedule of equity contribution
‘e Further issue of shares
» Right of first refusal
o Facilitate to achieve financial closure for the project

o Commitment to infuse additionsal equity to fund cost
overrun

e Representation on the company’s board
. Appomtment of the chairman

: @a@a@ﬂ
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Shareholder’'s Agreement

e Powers of the Board
» Exclusivity
¢ Not 1o enter into any other agreement within a
defined territory which in competition to the existing
project
o Disposeftransfer/pledge of shares
* Lock-in period which could gradually reduce over a
period of time
« No sala, transfor,pledge or creste any kien without
the written consent of other party
o First right of refusal 10 tho other party
» Pre-determined formula for the delermine the price for

transfer of shares
¢ No assignment of rights withou! prior consent of
either party
. . @acacy
i
Shareholder's Agreement

» Repatriation of capital in event of sale by the
foreign party

e Memorandum and articles of association to reflect
the terms of shareholders agreement

¢ Dividend policy
e Confidentiality obligations
» Termination of the Agreement
» upon liquidation of either party
» Any change in equity structure of either party which
has an impact on the party’s interast in the project
¢ Governing law/Arbitration '

B : & nesey
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Turnkey Contractors

» Execute contracts with
¢ Fixed price
e Fixed term
¢ Guaranteed performance
» Assumes the construction risk
» Large & strong balance sheets
» Forward integration for equipment manufacturers
» Usually required to arrange financing
e Sector specific
¢ Mostly structured as Engineering, Procurement and
Construction (EPC) contracts
s Equity contributor

S

L _

EPC- Engg,Procurement & Commissioning

e Scope of work -
e LSTK basis

+ Fixed price =value oi the contract
e Fixed time ¥

e Warranty period )

¢ 12-18 months from the date of completion of project
¢ Contract schedule
¢ Liquidity Damages {LDs)

¢ 1-1.5% of the contract price per week of delay upto
maximum of 10% of the contract price

® Aggregate liability of the contractor may not
exceed 15% of the contract values

e Applicable law

T Qo
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E P'CQ_EEQE;,Procurement & Construction

e Commissioning & performance tests
e Liabilities under Force Majeure

o Occurrence of an event beyond the control such as
acts of God

o Each party liable for its own costs, loss or damage
e Insurance

o Such as Maring-cum-erection policy

+ Loss of proft policies
¢ Performance Security

» Unconditional bank guarentee for performance of
work and warranty obligations under the contract

e Couid be at 10% of the contract price
e Termination for default by the contractor

e Assignment @
" IS

|
Project completion risk

Project completion risk - = Risk mitigant
» Design and construction ¢ independent Tochnical
risk Consultant to review the
e Cost and time overrun risk project design snd
e Performance risk z“‘m -
" . " | m dﬂlm
* Syndication risk e
o Compietion gusrantos
= Cost overrun support from
sponsors
» Drawdown subject to tying
of means of financing

Climate Change Cente
Development Training

rs Project

Key Project Contracts9




P L IV I TR WV L Rt R

reniuary ¢o-4o, ”] -
lmplemented by The Louis Berger 4
Group, Inc. .
s -
[ q -
Operatmg Contractor )
» Mitigation of operating risk 1; -
¢ Guaranteed performance levels )
¢ Damages usually a function of contract pnce ]
e Strategic rationale Ll -
s Equity stake ")
¢ Equipment supplier ot
. i
N
¢ [
]
J. -
n 1o @ el 1
- "k
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Operating contracts - key provisions R
e Structures b7
» Fixed price D
~ o Cost plus structure we
o Bonus/Penalty structure '35
e Term E .
¢ Scope of Work | 1_
e . Indemnity R
¢ Termination _..
e Assignment "
o Guarantees (if any) S
N . @ucuey fo-
ke
i L]
>
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: o
. Operating risk
2 e Operating risk o Risk mitigant
» periormance risk = rsputed O6M contractors &
! * maintenance risk their past experience
L s specihed perforrnance
parsmeters and penally
' stipulation in the event of
) non-performance

s direct sgreements to protect
lendess” interests

Climate Change Centers' Project
Development Training
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Off-taker/Service user
s Key project participant
» Counter party risk concept °
» Concession / licenses
» Two types of agreements

e Guaranteed off-take

o Variable off-take (market)

. @ncocs
Key Project Contracts11
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Risk analysis - market risk |
o s
o Market risk » Risk mitigant {-I
» Volume risk s Commitied offtake :
¢ Price risk agreements, take or pay Q.
¢ Payment risk confracts %
s Throughput guarantees )
» |ndependent market studies 3
e Letter of credit, escrow o
mechanism, government b
guarantess and establishing _
the creditworthiness of the A]
buyer Y,
‘ P
| @ wcres v
r““ T T/ T - ‘-(
" 2
{
¢

e

[ ] -

To conclude......

e

e Non/imited recourse financing réquires developing
risk mitigant structures to de-risk the projects.

il

Pl S 3

« [dentification and allocation of risks to participants
best capable of managing it.

s Veed for tight contractual structures

e Future cash flows from the project are the primary
source of debt repayment

e By their nature infrastructure projects are more

vulnerable to market risk than conventional
profects.
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Infrastructure Project
Appraisal

Risk & Financial Analysis

Vinod Hari
—

L
IDFC

Investment Decision

. Do we invest in the Project ? ’

- Iif so,
» what type of investments to make
» How much to invest
> When do we invest
. If not,
> Under what conditions might we invest
» How do we influence those conditions |

~Chimate Change Centers’ Project
Development Training Risk Analysis |
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Key Elements of K
Appraisal | -
- Risk Analysis .
- ]
> Qualitative <
> Identification of probable scenarios ( -
- .. »Fixing probabilities for scenario
occurrence }‘
- Financial Analysis . Jg -
> Key input variables & their likely values i
> Expected values of decision variable ) « -
» Default probabilities
7> Scenario Analysis _
: . -

v

Key Elements of
Appraisal (Contd:)

¥ = T

» investment Decision *
>Yes / No
» Risk Appetite
» Return Expectation

> Investment Mix (Product Mix)
>Quantum

-Climate Change Centers' Project
Development Training Risk Analysis 2
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Appraisal Process

' . 'Evéluaié project risks & retumns

> identification & Qualitative assessment of
risks

» Quantification of impact of uncertainties on
project cash flows
* default risk probabilities
= expected values of decision variables
- Evaluate alternatives to improve retums
» Project scope / phasing '
» Financing products / structuring of project

. Evaluate options to mitigate risks -

Appraisal Process
- (Contd.)

> Tighten Contractual Structures
» Introduce suitable payment structures
> Influence changes In Policy / Lega
structures -
» Choose appropriate Financilal Structures
« Capital Structure
*» Products

+ Decide on Investment & Investment Mix |

~Climate Change Centers’ Project
Development Training

Risk Analysis 3
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+ IRR-
- NPV
Av. DSCR
Min. DSCR

Min. DSCR with Debt Service
Reserve

Key Decision Variables

Av. DSCR with Debt Service Réserve

. Term Debt

P'roduct' Optiohs‘.-

> Banks
>Fls
> DDBs with Take-outs
> NMultilateral lines
> Bilateral Guaranteed Lines
> Take-out with Convertible Options
> Risk Participation
- Suppliers Credit
+ Sub.Debt

24

-Chimate Change Centers’ Project
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Strategic Options

3

’  Resize

> reduce scope of subsidised elements of
Project

) * Sewage, Sanitation

: > increase scope of revenue earning
components

/ - Reduce Cost

> Renegotiate - EPC, OZM

} > Redesign - to reduce costs
» Rephase

> Postpone non-revenue eaming
investments 2

p—

infra vs. Corporate

Appraisal -

+« Non-recourse / limited recourse
; » Contracts are critical

> Higher dependence on experts for project design
« Appraisal focus is usually on

> obligation of each participant vs. ability to

honour
+ Longer gestation & paybacks but more
certainty
» Longer maturity profiles for debt & equity
> Ability of funder to manage tenure mismatches

> Demand more certain in long run
26

- —Climate Change Centers’ Project
Development Traming Risk Analys:s 13
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Infra vs. Corporate o

Appraisal (Contd.)

- .x N P —— e e e - I :)‘

. Cash flow based vs. Asset based securities T

» Special reserve creation )

> TRAs for cash utilisation control =

- Nil default risk tollerance

» Structuring is the key O

» Debt sizing based on downside & not base case 1

- Up-sides are invariably Regulated w7

> Side flows are critical to attracting equity o ]
+ Heavy dependence on Govt. s

- Promoter capability - Development vs. Mgmt. S
‘ 27 ..-) :
.
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Establishing Proficient Project Structuring. Financial and Marketing Capabilities
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CASE STUDY ON RISK ANALYSIS

The Louis Berger Group, Inc.

Greenbouse Gas Pollution Prevention Project - Climate Change Supplement



CLIMATE CHANGE CENTERS PROJECT DEVELOPMENT TRAINING
Establishing Proficient Project Structuring, Financial and Marketing Capabilities

financial institutions with a maximum tenor of 10 to 12 years:

the issue of deep discount bonds with a 12-year tenor;

debt funds from other multilateral agencies with a maximum tenor of 15 years;-
ID's World Bank line of credit with a maximum tenor of 20 years; and,
Take-out financing with convertible options of tenure upto 135 years

Other bilateral guaranteed funds with a tenor of 30 years.

Risk participation facility for ID’s WB line.

The long-term debt has enabled IWSSP to improve financial viability of the Project.

The project design provides for security arrangements for payments which do not require
periodic funding or support from the state government. These include:

*

the State Government (SG) would establish a water shortage period fund (WSPF), with
an initial corpus equivalent to six months revenues (estimated at about Rs. 0.8 billion).
This would be periodically topped up either by the SG and used to mitigate low water
availability in the river.

In addition, the risks of receivables for the Ideal Municipality for the charges for buik
water supply are mitigated through an escrow account charged to the TWSSP, along
with a revolving security deposit equivalent to one month receivables and an
irrevocable letter of credit from the municipality of the same amount.

The buik of revenues for the project come from the industrial users who will also
provide a revolving security deposit equivalent to three months receivables.

For mobilizing financing, a comprehensive security package has been developed
comprising "assignment of project agreements and step-in rights, a charge on project
assets, a charge on receivables (post operation and maintenance cxpenses) and, a
charge on residual insurance proceeds”.

Questions

Attempt to answer the following questions before proceeding with the reading of the rest
of the case matenial.

i.

What are the key objectives of risk analysis? What would be the key investment
decisions to make based or risk analysis?

List out possible significant nisk factors in this case. Which of these are controllable
and which are not? Identify the parties who are best placed to mitigate / assume each
risk.

What are the mechanisms to mitigate these risks? Identify key project contracts/
documents / legal agreements which arc critical to iisk allocation and mitigation. What
are some of the key conditions/ clauses / legal covenants that should find a place in the
main project contracts to ensure the same?

The Louis Berger Group, Inc. Greenhouse Gas Pollution Prevention Project-Climaie Change Supplement 6
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CLIMATE CHANGE CENTERS PROJECT DEVELOPMENT TRAINING
Establishing Proficient Project Structuring, Financiol and Marketing Capabilities

4. Which of the various debt products listed are likely to be useful whilke structuring the
financing for the project and why? (What specific benefit does each product confer on
the project).

5. What specific mechanisms (fundmg) have been suggested which are different from
conventional sponsor recourse lending?

The Louis Berger Group, Jnc. Greenhouse Gas Pollution Prevention Project-Climate Change Supplement ?
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CLIMATE CHANGE CENTERS PROJECT DEYELOPMENT TRAINING
Establishing Proficient Project Structuring, Financial and Marketing Capabilities

" PRINCIPAL RISKS AND PROPOSED MITIGANTS

PRE-CONSTRUCTION RISKS

Funding Risk

» Promoters are yet to commit on prf)viding adequate completion support. However,

Also, it is proposed to obtain 2 joint and several commitment from the sponsors for
over-run support of at least 5% of project cost. Completion support would be vital
considering the limited LDs available under the EPC contract for delays/non-

performance. ;
IEA and SG are expecicd to provide substantial investment as equity/sub-debt. IEA,
esp-ecmlly, would have to collect this from its members, ie. almost 400 industries. Delay
in infusing the same could affect the project. It is proposed that IEA, SG & GOI equity
should be brought in fully prior to disbursement of loans.

Funding of a Debt Service Reserve and Depreciation Sinking Fund are proposed out of
equity or sub-debt. Commitments for thc same would be obtained prior to financial

closure.

The computation of IDC for the project is based on a tofal debt of Rs.700 crores.
However, the sponsors have proposed that sub-debt interest would also be serviced
during the construction period. No provision has been made in the project cost for the
same. It would have to be funded separately with sub-debt/cquity. Commitments for the
same would be required prior to commitment of loans.

The EPC scope and cost are still under negotiation. As on date the final scopc and
project cost are yet lo be finafized. However, the same would be examined hy lenders
prior to commitment and equity/sub-debt commitments would have to be obtained for
any excess cost over and above the appraised cost.

- The tenure of term loans from Fls and Banks is 12 years post- project completion. In the

event of some of the market risks materializing, a longer tenure would be more

appropriate to ensure comfortable servicing of the loans.

Syndication Risk

Equily & Sub debt: About Rs.350 crores of equity and sub-debt are yet to be tied-up.
This constitutes 68% of the total equity & sub debt. The project has a high gestation for

equity dividends and also a very uncertain profitability profile in initial years.

Altracling equity investors could be a problem even though in the long run returns are
assured.

Rupee Debt: Of the Rs.400 crores to be syndicated from Banks and Fls, so far only
Rs.120 crores 1s committed. The balance is yet 1o be syndicated.

The Louts Berger Group, Inc. Greenhouse Gas Pollution Prevention Profect-Climate Change Suppiement &
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Establishing Proficient Project Structuning, Financial and Marketing Copabilities

« Risk Participation: ID has requested for nisk participation assistance for tbe World Bank
line of credit. As on date, no comumitments have been reccived.

Legal Risk

« Delays in acceptance/finalization of the vanous contracts and agreements by the project
participants and customers could take time, since this is the first project of its kind in
India. Besides several risk mitigants have been suggested by lenders, which also need to
be incorporated in the documents. A lenders’ Jegal counsel is yet to be appointed.
Delays could therefore occur in project start.

» Stucturing of documents, commercial terms and vanious loop-holes in the presemt
agreement drafis need to be sorted out prior to commitment of loans.

Regulatory Risk

+ Delay in obtaining various approvals and sanctions could affect project schedule. The
company has applied for the necessary clearances and is following up on the same.

Participant Risk
» Land acquisition by the SG for the project sites and for sludge disposal, and wansfer 1o

the company is a condition precedent to Financial close and NTP. Delay in this could
delay the project start.

» IM is responsible for making alternate traffic arrangements within ldeal Town, prior to
the laying of new distribution lines and sewage Jines by TWSSP. Delays in this could
also affect start of the project.

» The sponsors have agreed to oblain signed agreements from all industnial usars
indicating their commitipent to off-take water from IWSSP at the proposed price
2002. Delay in obtaining this could delay financial close. -~

ConsTRUCTION PERIOD RISK

Foreign Exchange Risk

» Currency mismatch to the extent of FC costs of USS 30 mn (part of EPC costs) being
funded out of Rupee funds. However, since the amount js very small and most of it is
likely to be incurred up-front, there inay not be any shortfall in funding. Contingency
provision is also adequale.

Completion Risk
» Cost escalation due to design and scope uncertainty is a possibility

« Delay possibilities exist due to various uncertainlies in the scope, statutory permissions,

Govt. involvement in certain activities

« Credible overnmn support from promoters not finped up as yet

The Lowis Berger Group. Inc. Greenhouse Gas Polluiion Prevention Project-Climare (Change Supplement 9
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CLIMATE CHANGE CENTERS PROJECT DEVELOPMENT TRAINING
Establishing Proficieni Project Structuring, Financial and Marketing Capabilities

« Parts of the project construction involve blockage of the National Highways and State
Highways temporarily. In these circumstances, alternate routes have to be laid by the
Govt. agencies to divert the traffic. Delay in completing these works could affect the
scheduled completion and cost of the project.

+ Coordination between the various contractors would be critical in avoiding compietion
delay. A wrap around guarantec for the entire project completion and performance,
being provided by BE, the consortium leader, would help mitigate this risk.

» The EPC contract LD's specified for delays and Gperfonnance shortfall are quite low.
These need to be re-negotiated with the contractors & sponsors.

Participant Risk

+ Completion of the power supply lincs by State Electricity Board to meet the project
commissioning and testing schedules: SEB has indicated that the plan is nnder
preparation and since funding is provided for under the project cost, it should not pose
any difficulty.

» Uninterrupted power availability for operating the project is uncertain given the poor
power sitvation currently prevailing in Ideal. However, the use of the water period
shortage fund for prolonged power outages, would mitigate this risk to some extent.

OPERATING PERIOD RISKS

Demand Risk

» At feast 30% of industrial users would find the proposed tariff substantially higher than
what they would incur from other sources (33% to 225 % higher). The Willingness-to-

5+ Pay (WTP) study carried out by IWSSP indicates that 50% of the industrial consumers

* are not willing to pay more than 70% of the proposed tariff (at 1998 equivalent prices).

+ Effectiveness of grouwnd water ban implementation by the SG is doubtful and could
therefore affect demand for IWSSP’s water, especially in later years when ground water
& quality is expected to improve substantially and also be a:far cheaper alternative to
TWSSP’s water. Past experience with similar bans in other cities shows that there have
been significant fajlures.
Both these factors have been kept in mind while deciding the likely demand. The initial
demand has therefore been de-rated by 30% (65 MLD instead of 93 MLD in 1997-98).

» Demand growth would depend on the ability of the industrial units to improve their

global competitiveness. Growth likely in the post- quota abollshment period (quota
abolhishment vnder the WO} is therefore uncertain.
Possibility of industry-consolidation and temporary negative growth in overall volumes
have been factored into the assumptions in the downside sensitivity. This scenario
would result in 2 shortfall in cash available to service the proposed debt of Rs.700
crores

» Growth in demand would be affected by switch to soft-flow technology. A 2% increase
in market switch of soft-flow every year has been factored into the projections. The
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CLIMATE CHANGE CENTERS PROUECT DEVELOPMENT TRAINING
Establishing Proficient Project Structuring, Financial and Marketing Copabilities

high investment requirements would restrict the cxtent of shift. However, a more rapid
shift than envisaged cannot be ruled out since quality would become a key 1o remaining
competitive.

« Growth in demand could be affected by increased use of low salt dyes. This nsk is quite
real, especially in the light of the mitigation of Total dissolved solids (TDS) problem by
use of such dyes. However, these have nol been factored into the assumptions on the
expectation that their high costs may act as a deterrent.

+ Effluent TDS problems could resylt in action from the Pollution Control Board (PCB)
and lead to closure of units which would adversely affect demand.

re . v, We

. |

Tariff Risk: Cross-Subsidization of Domestic Consumers

o Over a peniod of time, the cross-subsidization of domestic users by industry, may face
resistance from industry, as has happened in other Sectors like Power’. This is
especially likely as competitive pressurcs mount. Required levels of nff increases

: (required for servicing debt) may not be acceptable 1o the industnal users, especially

) when cheaper alternatives like recharged ground water become available afier a few
years.

A, sensitivity carried out by limiting tariff growth to about 5% p.a. reduces the: debi

. service capacity; especially when combined with the industry growth risk. h is also

> proposed that a provision for gradually phasing out the subsidy element over several

years be incorporated in the CA.

W

Low Promoters’ Contribution & Dispersed Skarekolding

« When the contribution of Govt. is excluded, the contribution of ID and BE amounts to
just 6.88% of the project cost, which is low. Also, there is ho single promoter who
N would take up mansgement responsibility and provide the necessary completion
support for a project of this size. Management accountability of sponsors could be
substantially diluted which would affect the company in the event of adverse
operations.
It is suggested that the entire sponsor group sharcholding is invested through a holding
company, which would in tum be in a2 position to hirc professionals or have
representatives of all sponsors to manage and mongior the project company.

Participant Risk: IM's performance of obligations

« IM is expected to perform several obligations, which currently it is quite i} equipped 1o
perform. These include maintenance of the system within IM with minimal leakages
and levy and collection of taniffs.
IWSSP proposes to irain IM's personnel for the samme. However, 1t is proposed that
events of default by IM should allow lenders recourse to SG for settlement of dues

Environmental Risks: Sludge Disposal

The Louis Berger Group. Inc. Greemhouse Gas Pollution Prevention Projecs-Climate Change Supplement It
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» SG/ PCB have not framed a plan as yet for the disposal of 'toxic’ sludge from the
CETPs. This could lead to closure of units and affect demand.
Resolution of this would be a pr-disbursement condition.

Political Risks

+ SG is expected to provide sizable back-stop cash support to the project, by way of
a) Mitigating IM defaults

b) Maintaining and replenishing Water Shortage Period Fund,

¢) Guaranteeing wayside villages dues

d) Buy-out in the event of Environmenial risk due to sludge disposal problems.
€) Water quality shortfall (through water shortage fund) .

Being the first water project in the Private sector and considering its importance to the
survival of the entire industry at Ideal, it is expected that the accepted obligations would

be fulfilled by the Government.

Operating Risk: Management

» 1D, one of the main promoters has no experience in managing operations of a utility.
Their dependence on the O&M contractor would therefore be extrernely high. The
O&M Operator is quite experienced and has a good track record overseas. However, the
O&M contract itself does not place adequate penalties in the event of default by him.
The equity stake of the O&M contractor 1s also neghgible. This situation conld lead to
loss of revenue to the company in the event of inder-performance by the operator.

It is proposed that O&M penalties for under-performance be enhanced substantially
through negotiations. Besides, the reputation and past track record of the operator are

sausfaclory .

« IWSSP could find it difficult to identify another opcrator to run the plant efficiently, in
the event of consistent under-performance since there are very few operators worldwide
in the field.

It is important that the company’s management induct s own team to be trained in the
plant operations right from the time of commissioning. Also it is suggested that this
obligation (to train) be one of the deliverables of the Operator. It is also suggested that
the O&M contract be restricted 1o a period of 5 years initially and extendable in blocks

of 5 years thereafier.

Collection Risk

» Ability of the company to effect the tanff increases proposed and collect all the dues

from the wayside villages is unceriain.
The revenues from IM and the wayside unions constitute a very low proportion (only

2%) of the total revenues of the Company. Nevertheless, the lenders would request for

SG puarantee for their dues. -

)
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CLIMATE CHANRGE CENTERS PROJECT DEVELOPMENT TRAINING
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Operating Risk: Costy/Revenues

+ Performance parameters in terms of actual operating parameters hike power
consumption are not guarantced by the EPC contractors. However, capacity and leakage
are guaranteed.

« There are no firm guarantecs on the vanable costs, major maintenance budgets and
system availability by the O&M contractor. The penalties imposed on the O&M
contractor are negligible and inadequate as per international norms. Any failure by the
O&M operator in maintaining the capability of the company’s facilities could lead to
erosion in the profitability of the company.

It is proposed that the sponsors re-negotiate the penalties with the Operator. If they fail
to obtain better terms, sponsors and lenders would be taking the residual risk of under-
performance of O&M contractor.

« Non-availability of water/power: The water intake system is designed 1o draw 2
maximum of 185 MLD with 24-hour operation. Any distuption in power supply woukl
result in a shortfall in the water available for sale. However, being a utility providing an
essential service, the company’s facilities would be exempted from any power cuts {due
1o load shedding). e

Likewise, any shortfall in water availability in the river, which is a possibility during .

the summer months, would affect the ‘revenues of the company. However, any
prolonged period of water shortage would resull in the company being cligible for
compensation from the Water Shortage Period Fund of the SG.

It is proposed that compensation from the WSPF should also be avaiable for power
faitures and water non-availability for shorter periods as well. However this has to be
accepted by SG.

Operating Risk: Quality of Water

» Quality of intake water could deteniorate due to discharge of untreated scwage by up-
stream towns and villages. This could lead to failuse of the Water Treatment System
and leave the company open lo accusations of negligence on health grounds.

The CA specifically permits IWSSP to stop its plant if intakc water quality falls below
specified levels. Under these circumstances, supplies to domestic users would be hit.
This would however, bave very liltle revenue impact on the company.

To ensure thal the intake water quality is closcly monitored, the company plans a
systematic procedure for periodic monitoring and use of advanced sensing devices for
measunng the same.

Questions

1. What are the financial implications of each nsk? Which are the critical ones (with high
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financial impact)? List out the key input variables/assumptions in the financial
analysis, which would be affected by the risk factors.

&
il
2. What could be the possible strategies available to the project participants to 3
ﬁ) improve financial viability _ "j} o
b) enhance attractiveness 1o debt providers : o
¢) enhance attractiveness to equity providers Q}
d) These strategies could pertain to !

e) Capital structunng :
f) Special fund creation . 5w
g) Project scope, Project phasing '@l
h) Project costs, operating costs 0% B
i) Market risk mitigation o
j) Contractual comforts . - , !
‘.3 ]
o
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A. BACKGRCUND:

The Reserve Bank of incia has issued detaded guidelines on implemertation of Risk Management
System in banks, advocating adoption of a comprehensive approach and stressing vpon the
need io effectively manage the Credil Risk: by developing suitable methodoiogies and paramelers
to govem the choice of the 1isk exposure, which can be effectively monitored, manage and
prop=ity priced. As far as the Credit Risk Management is concemed; the thiust aress are

Implementation of Risk Managemen: Sysiems in
the Bank - Introduction of CREDIT RISK RATHG

1. Chaimman’s Special Circular No 872007 o=

MODEL

23.6: ol

2. Head Cffice Circular N0 170/203° datog 35 35.2001

As afirst step,

Credit as well 3s investment exposures
beyond Rs.6 Crores should be subjected ic Risk Rating
by using the in-house rating model develop2a byme Bmk
To begin with, the ratling exercise should be camod.out-
at half yearly intervals and once the sysiem stabihusf.-,
 theperiodicity should bz changedia quwé'ﬁi" '
recducing the cut-off poim for coumge lo‘%eyond Rs.2
" Crores. in due course, the unl-dimans
" manual risk 1ating mode) shoutd be @\_. amuii-
dimensional software module, to make he’ exerzise more
comprehensive.
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snesuring, guantitying, controlling as weli v pickig the risk and the appropi 50 - i
achieve ths. it a nutshell, are as bolow -

F

I Prudential ex posure

Selling borrower and group fimts
Selting industry and seclor-wise firids
Selting maturily / tenor limits

Risk Rating

Zvaluating indusiry, business, liascisl ane
management risks

Identifying standards and critical paramet s
Defining rating thresholds for credit cacisi

3

risk Pricing

fMapping expected probabilily of (finnl
Estimating expected loss. based’  :isk ratini:
and recovery rales

Using RAROC (Risk Adjusted Rei:nnion
Capital) framework to price the credil risk

Allocating capital to cover the vnexpected 'os :

Poitfolio Management

Setting rating-wise Bmis on expes:i¢
Evaluating industry exposures ant} assessing
concentration of risk

Proactive provisioning based on expecled los.
Portfolio wide test lo assess sensitivity to various

. credit risk factors

Loan Reviaw Mechanism

identifying credt weaknesses to iniliate corre
aclion.

Evaluating portfolio quality to isolate problem are. :
Assessing adequacy of the loan loss provisi. »
Monitoring.compliance with internal policies
Generaling Top Management reporiing.

To ensure implementation of the above within a definite time frame as 1aid down by the RBI, -»
bank has already set up a Risk Management Committee, a Credit Policy Committee, a Lca
Review Committee and a separate Risk Management Depariment. With the approval of ‘i

Board, the bank-has already finalised ils Lending Policy for 2001-2002 and this has addrasse:

various aspects pertaining 1o Prudential Exposure limits as suggested by the RBI. As renard
Loan Review Mechanism, a policy is being finalised and once Rt is put in place, various steps a
prescribed by the RBI will be complied wilh. As regards Porifolio Management, which has lo b:
carried out as an on going process; the Risk Management Department shall be doing the needfu'
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In s0 far as Risk Rating is concermed, since the Bank douvs not have a rating modet as of
now, it has been decided to introduce a simple model 1o beqin with, on (he lines as
indicated below:-

B.SCOPE:

The in-house Credit Risk Rating Model (enclosed as amnexure 10 thes, ox cidar) has been evolved
in-keeping wth (he spiit of thz RBI gudednes. B has recognised that e exshag ofadam systen,
which is primarily intended for pricing of advances is inadequate In meel the peasent day's
requirement of analysing and quamityhg‘l‘he risk associated wath crecit dispensabon §1 has also
taken note of the fact thal i does nol afford a view of the complete sk pclure . simce it does not
assess the credil risk in totlalily. Nevertheless. the model is basically an offshoot of the #xrsing
grading exercise, wilh the risk analysis aspects built into i

The Model is uni-dimensional and the risks are basically measured in a quantitative mode.,
although to an extent quaiilative factors also have been reckoned. The model has reckonza
centain vilal factors which are rated sepasately and due weighls are assigned To amive al “te
over all nsk rating, thes2 factors are aggregaled and calibraled to oblain a single (oWt wydn F10r
of risk associated wilh the chient. This approach has its own fimi ations. in as much as # s purahy
based on bank’s own experience and perceplions. Then;tor&. evenlually we may have 10 movs
over 10 a multi dimensional rating sysiem; which should not only be more exhaustive  but aiso
sector specific, bormrower specific and facility specific. This however calls kv revamping the
existing MIS as aiso extensive crmputerisation for hislorical data yilding and data warehcusing.
As we will be alle ning necessacy progress in these areas only in course of ime and sirse we
are not fully conversant with 1ne concept of risk rating as yet, a simphified in-house model s
being introduced now, which is proposed {0 be replaced by a sephisticated cusiomised sofiware
modwule, at a later date.

C.COVERAGE:

The Risk Rating exercise should cover all fresh advances, renewals as well as enhancements
in the existing credit mits (classified as standard assets); as also all the invesiment proposals
For the time being, only those exposures (fund based + non-fund based) which are beyond Rs.6
Crores should be subjecied to this exercise, To compule this cul-off point, as regards opecative
kmits the sanctioned limits should be reckoned and in respect of lerm loans and deferred paymend
obligations where full utilisation and part repayment have akeady taken place. the present
outstanding kability should be reckoned. Once the system stabilises. but not bier than 31,12 2002,
the cut-off point should be brought down to beyond RS 2 Crores.
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Parameters

Aspects to be evaluated for approprate scoring

Current ratio

Compos.hon guality snd ed:,y converdibility of the

asseis comfortable luqmdaty as evidenced by surplus
of curent assets aover current Tiabilities

Debt equily ralio

" Structural strength of the finasncing pattem as reflected
by sound equity/owned funds, retention of profils 1o
~ improve the owner’s slake in business, long term
investment in associales denoling indirect withdrawal

of capital. presence of mtangible assels. preference
share capital redeemable within 5 pariod of 12 years i

Debt service coverade ralic

Ability of the borrewer 10 sevvice the term loan liability
{principal + inlerest) with a comforiable cushion,
evidencing that even if the pedormance or profitability
levels come down, skill the debt will be serviced witho::*
any difficulty,

Long term liabilities

Adequacy of owned funds / fevel of promoter's

1o Tangible Networlli contribution, fimiting the

extent of long term invesiment by oulsiders,
~ dénoting greater financial strength.

Retum on capital
employed (percentaje)

L}

1 il

Eﬂ'ii:_iency with which the long term funds have been

p de"i foyed as evidenced by Ihe ratio (where an yiekt of

s-considered as salisfactory, anhough it varies
from ndustly to industry).-

: Ogerating profit Efﬁcuency with whnch ihe borrower has conducted his
margin (percentage) business (produc!ron and sales) as ewdenced bya
bighef operating profit (excluding mtsceﬂaneous and-
olher slems or income). '
interest coverage ratio A ratio of over and above()denotmg low risk 10 the

Iendels

_tumover ratio

Curent assels

Lower ratio - refecting poor sales / blo A/alﬂ inventory
/ recewables difficult of recovery or high ratio indicating
madequale level of current asset build-vp.
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Fixed assels
tumawver ralio

Eficiency with which e Do G515 widsed the Rned
assets / adequacy o1 sales w z-halien 1o the fixed
assels acquired /level ol ina: - 1 o Sal0s lumover

forthe given increase in The =yl assels over the
penod of time

3. Management Risk

Management Risk analysis would bring oul the borrower's struclu:ai stienalh, expertise.
attitude, competency. creahivity, rack recofd, integrty and above all 1. __ 15k beanng capacily
and the willingness 1o assume risks without endangering of COMPIoatang any of Ihe batics.
The following are same of the relevard areas thal could be looked into (0 3 troper evauation:

Parameters

Aspects to be evaluated {of appropriate scoring

Proven leadership

satt

Does the borrower have the requisite abilly to lead
over the competdors in the marke: o mllvence and
molivate the employees, 10 S lasks and 10 adopt

~ sirategies 1o forge ahead. what is their social '

" commitment and do they have propes plans for
diversification modemisation expansion, etc.

s
h
4

Professional management

s b Traditional Managesnent

Are the affairs mmanaged by a team of professionalty
qualified ard competent managers, does the
management svince inlerest inihe growth of the
training o the ermployees lo improve their efficiency,
whichwil als erhie them o shoukler higher resporsibililies.
Is the management dictated by famsly tradiions, is
there unwillingness to adapt of 1o accommodale the
changes in the environment, does the management -
lack clear vision with regand to future plans, elc.

Is there sufficient number of adequately expenenced
employees, skiled and semi-skilled labour force and
-a professional management set-up. Are the business
goals and stralegies well defined and has the bormower
been prompt with regard to limely completion /

execution of projects, eic.

el



Exposure in terms of years. promoter’s irack record
in handling the affairs as whole tlime direclors, their
association with sinsi%; - ' - - osn natiligs, o0

)
~ Paramete>
. Pt
=4
> QO
-
® %
Cuﬂ'ﬁ o ‘&
e 2@

Has the borrower been able 10 keep up the popularity
‘of the product over a perind of lime / able to maintain
and improve the quahity of the product through quality
control mechanisms (150 9001), effeciive post sale
sérvice, elc. and what is ihe level of interest shown by
them lo popularise the products by adveriserpents, etc.

Miscellaneons -
factors:

" Coilateral

= Guarantee Cover

'Inspection and audit
Jcommenls

.. Submission of Informalion

_ of corporate guarantee where the guafantor enjoys
gi)o_d_ market reputation and financial stability /

- availability of third parly guarantees, where thé net

_means of the guaraniors is subslantial / availability of
s gtiéfaqfee covers such as ECGC, elc.

“Track record of the borrower as reflected by due
.. compliance with the lending covenants; good turnover
.= inthe account, prompt servieing of alltypes of dues, elc.

| l.ad:&'b( comments or full cooperation by the borrower

Extent of availability of easily encashable collaterals |

of good quality, equivalent to.or more than the risk 1'
exposure by the bank.

Availability of personal guarantee of the promoter(s)
denoting their willingness to assume the risk anr
indémnify lhg Bank against any defaulis / availabilily

i

for prompl reclification of the comments made by the
internal / external inspeciors.

Prompt submission of stock slatement, QfS, audited
financial s_laierﬁenls, 1ax paid receipis / copy of returns,
renewal proposal and other information I statements
as and when called for by the Bank.
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4. Pricing Determinants

Pricing determinanis being non-risk parameters, 5o as to make the analysis very objective, onty

those aspects measurable in units are 10 be reckoned for evaluabon  As far as procong s
concemed. it should be noted that whe a higher risk level would debnitely daqualdy an exposure
for lower pricin]. a low risk level expasure would nol autormalically quatify for low pricing uniess
the Bank is assused of a good yield on the exposwuse by way of interest and commission earmungs
due 1o ful utilisation of the sanclioned fund based and non-fund based credd bmas as also

reciprocal deposi support.

Parameters Aspects to be evaluated for appropnate sconng

Total eamings from the account (actual quantum of
interest earned on the fund based limits plus the
actual amount of commission and chasges eamed
* on lhe non-fund based limits) as a percentage 1o
the aggregale quanium of the credit facilities
extended lo the bosrowes. .

Account earmnings

ok

Deposil suppor The level of compulsory deposil support provided
by the bomrower (as cash margin for non-fund based
limits and as collateral Security for the fund based
limits) and also the unencumbered deposit Support
voluntarily provided by them as a reciprocal gesture,
as percentage to the quantum of aggregate
facilities sar-ctioned.

Special Features

As per the Lending Policy of the Bank for 2001-2002, the following bomower segments are

piaced undler Restricted Category :

- Loans for setling-up of hotels, lodges. holiday resorts, private clubs & community /
convention / meeting / mamage halls.

. Loans for construction of cinema theatres, production, distribution and dispiay of molion

= - Loans to educational institutions.

. Loans o real estate / property developers and builders.

ro¥



assets, dependengg on one lype of business. cyclical trends, etc., which may adverscly at'ect
the borrower.

AVERAGE RISK [SCALE 2 -B]}

Borowers with smalier margins, where definile elements of reduced strength exisl. Satisfactory
assel quality & liquidity, good debt coverage and management in all critical areas, however vith
vnstable eamings and cash flow palterns. A loss or a deciining earning irend may aiso be
present.

CAUTION RISK [SCALE1-C] -

Borrowers exhibiting polential credit weakness or a downward frend which, if not checked or
corecied, wilt weaken ihe asset or would nol adequalely protect the bank's position. While
potentially weak, the borrower may appear lo be marginally acceptable since noloss of principsl
or interest is envisioned in a tumaround situation. These accounts would aed normally altract
special mention by the regulatory authorities and wauld exhibil a distinct possibility that a partial
loss of pﬁndpal or interest will occur, if the deficiencies are not corrected immediately.

AWAY RISK [SCALEG-D]

Borrowers falling under "his category are cases of polential loss. The possibility of loss is

extremely high since they ‘are generally not capable of meeting their debt repayment commitments,

_ While the categorisation would not mean that the loan has absolulely no recovery or salvane
-value, it is practically notﬁc!_;egir‘a_ye 1o permit their continued presence in the portfotio:

Explanatory Notes :

1. (TS TOBE NOTED THAT IT IS NATURAL FOR A BORROWER TO OBTAIN VARYING
SCORE/MARKS FOR EACH TYPE OF RISK, THUS LEADING TO A DIFFERENT RISK
RATING FOR EACH OF THE PARAMETERS. THIS NOTWITHSTANDING, THE
CONSOLIDATED SCORE FOR ALL THE PARAMETERS PUT TOGETHER ALONE
WOULD DECIDE THE FINAL RISK RATING.

2. EACH CATEGORY OF RISK IS COMPOSED OF A CLUSTER OF FACTORS AND MARKS
HAVE BEEN ASSIGNED TO EACH ONE OF THEM. SOME OF THESE MAY NOT
BE APPLICABLE TO CERTAIN TYPES OF ADVANCES, SUCH AS DEBT SERVICE
COVERAGE RATIO FOR A CASH CREDIT LIMIT. IN SUCH CASES, NO MARK CAN BE
AWARDED TO THE BORROWER FOR SUCH INAPPLICABLE AREAS. INSTEAD,
THE MARKS ACTUALLY SCORED BY A BORROWER SHOULD BE
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PROPORTIONATELY INCREASED. TO EXPLAIN, AS AGAINST 16 MARKS,
ASSIGNABLE UNDER FINANCIAL RISK {(FOR ALL THE @ PARAMKITZERS PUT

TOGETHER), IF A BORROWER HAS SECURED 25 MARKS FOR 8 PARAMETERS
(WHERE THE TOTAL ASSIGNABLE MARK IS5 135}, THEN THF SCORING
SHOULD BE INCREASED TO 2857

l@L%i=za.sﬂ
3

H. APPLICABILITY OF THE DISCIPLINE:

1 in respect of borrowers securing Away rating, the bank should endeavs::: (o unwind at
the earliest opportunity, by choosing an exit rovte. H al all renewals are 10 t = considervd
for unavoidabie reasons. & should be on stricler terms, under closer Momioing And avn
a prefixed outer date for totial squidation of the dues.

2. In respect of bofrowers securing Caulion rating, aur endeavour should J¢ [0 271e s,
the exposure A the existing level, simultaneously attempling to safeguzr! the bank’s
positionby oblaining addlional collaterals, slipulaiium stringent loan Zovenants 2nd
ictenxifying the surveillance mechamsm. No fresh proposals with Caulions rating shou'd
he entertained.

3. in respect of bomowers securing Average rating, we should allemat ic Logeede -
same o Moderate rating by the nexd rerewal / next financial year.

4. Wm,hmd%nm%ﬂeﬁm.mmmne.m :
upgrade the same to Low risk category and thereafler to Minimal risk cate;ory, over a
penod of ime.

1, MINIMUM S TANDARDS:

in respect of a)l proposails where credit sisk rating is compuisory, the Bank should observe
certain hurdie ratios and keep away from such of those exposures, which exhidd any one or 3
combination of the following deficiencies:

e Debt Equity Ratio siretched beyond 5:1

. Cutrent Ratio below 11
™ Average Debt Service Coverage Ralio below 1.25
. Risk Rating beyond Caution Grade

However, with due justification; relaxation in the above regard may be considered in respedt ol
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PlaceGood Ceatership Network 050 i : : -—"? -
Wide coverage | 3 50 ) __-i__ *7 Ty
Fewiconcentrated cheniele base 0 S | e : J ‘
Operaling eitiziency ' ' ) } ' ﬂ
{Expenses as % lo | é =
salesfincome) 2 4 =
, +— VR
Reducing Trend o ! 3 ¥
. - b .
Proporticnate ircrease 1 : : 3 : Ea
e — -
Disproporbionate increase _ A : : } ; &8
in expenses or decrease - , o
in income - o ¢ : . = -
Total ‘ ' i5 R ’.} »
| bl ~
-— : (
e .
' RISK : ) R
INDUSTRY/ BUSINESS RISK SUMMARY ' A ! .
Marks scored o SCALE Risk : . *
- : category P
GC RC ]
1410 15 2310 25 5 MINIMAL
1210 13 2010 22 4 LOwW
“1010 11 1710 19 3 MODERATE
BoO 13t0 16 2 AVERAGE
5t07 1010 12 1 CAUTION
_ . Belows... . | .—...—Belowi0 0 AWAY .
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SCORE SHE-
-7 FREANSAL 00 -
A e Asswraiie o - ey
(AL O AU TED ACCOUN R )
1. Current Raiip  (Croecrt Qrepns Mioeaed T i
Aciud

B Current flatio Leve! i i sk s2legory 7 : i 0w anatde aAack ..*x'—-;f- .

Morsbove 160V e LTI

‘Betweon 2381 52 R L i

e zsia s w0 T

Between 1.15& 1.29 o ________g A o Ay .
. Between 1 X0 %1 13 r-;.—;-,-s.:gq T
af Below 1.0¢ B e T T

2 Have o TOU o T L o Dolaee cangiiigs - L nade Nehoting

ACtuae

Debt Equily Ratio Levo! I Rek czlegory | tiark Assgnable Mark ar.'&';k::—-_
At or below 1.50 Mimmal 500 TS

Between 1.51 8 3.00 Low T a0 -
i
i

{
\ Betwzen 3.01 & 4.00 | Madesae ? 3.00
. Between 4.01 & 5.00 7 Avere . 2.00

- !

}

Betvreen 201 8 7 00
Al or above 6

Caution ; - 100

§
R

|
0.00 1

3 Debi Service Cove'ane Ratio (MNet prelit « inig:2st o0 termioan + uw%m o

Average DSCR Level Hick category Mark Assignable [Mark awarded
Al or above 2.01 Merumat 5.00

Between 1.81 & 2.00 Lorm 4.00
Between 1.51 & 1.80 Mgderalte 3.00

Between 1.41 to 1.50 Average 2.00
Between 1.21 & 1,40 Cauiion 1.00
At o below 1.20 Away 0.00
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=isk category

e Dbt Tonoible Nehsorth

PoAror bl T

Beween TOTS T8

A
nn

Low

Between 1.41 & 2.00

Moderate

Stk

Ui Aeditaisis o | Mark awarm:ra__i

Betlween2.01 § 250

Average

1
IR Lt
Botweerr 2.57 = 7 i

AT
it EHEL ]

K ) !

P S Vg U

e e

Al or above 507 Away :
S Hetemern vl oo 2d { PAL r lweres XL Lona Tarm: S ass

Actual:

e )
Relrs 0 anusg ; His; caéaqnw i Mk 2ssigrasis IMF"* ENarOe.
Sy '
Atorabove 210 Minimal Risk 5.60 .
Between 15.01 & 20.0C Low Risk 4.00 B
Between 12.01 & 15.00 Modest Risk 3.00 '
|

Between 30.0t A& 12.00

Average Risk

2.00

Between 8.01 & 10.03

Caulion

1.00 i

Al of below B8.50

Avay

0.00

6. Operating P:°: Margin (operatinng profit 1o sales tuinever ratio)

Actuak

Operating Prolit Margin (%)

Risk category

Maik assignable | Mark awardec |

At or above 10.01

Mirimal Risk

.5.00

Between 9.01 & 10.00

Low Risk

4.00

Between 7.51 & 9.00

Modest Risk

3.00

Between 5.00 & 7.50

Average Risk

200 )

Between 2.01 & 500

Caution

1.00

At or beiow 2.00

Away

0.00
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e e e et PR = e

TR D5y Lows Ron . 250 )
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Al ot above 100 Minmal Risk 3.00 T
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Between 51 § 90 Low Risk 250 -
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B Setveenci & 8) Avserage Risk 1.50
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CONSOLIDATION

Sl Parameiers ‘ Max. | Mark | e Risk

No L _faarks !aw&}rderi".[!;—_sffi-'zn.m calegory
1} Cuwrrent Bauc 5 - :

2 | Totai Outside Liabilities / Tangibie Nat¥orth 5 1 1{__ T T
A | Debt Service Coverage Flato ] 5 ! |
4 | Longierm Debt/Tangibte delivoih | 5 4 b :
5 |- Aeturn on Capital Empoyed e i. 5 § . _m_'__w:
6| Operaticg Profit Margin {5} , 5] i
7 Interasi Coverage Ratio e ’r 4 } |
8 | Current Assets Twnovar Ratic L ; 3 :

l_:?___ Fixed Assels Turnover Rato L r 3 ;“

! Total . : i}

RISK i

FINANCiAL RISK SUMMARY

tlarks scored ! Scale i Risk category
Between 36 and 45 i 5 MINIMAL
Between 35 and 32 i 4 - Low L
Between 31and 26 B 3 - MODERATE j—
Between-25 and 21 . 2 AVERAGE '
Between 20 and 16 1 CAUTION ,
Below 16 . ) AWAY
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SCORE SHEET

© SANAGEMENT BISK

>z iveperal Category (GC) ad
- - Bestricted Cawoory {1

51 Parameter GENERAL RESTRICTED Mark
N CATESDRY CATESNTS - wedn
[ S—— - frm e — e
e Jrssontle | v VA i |
ks Maris Maks | Acks
i | management Compr. - - ©os2 A
: . ; —— SR T
! Proven Leadershy: = : ——[
i i Well eslabishen i ! 2 ks
New Entrant o 4_ ] [

Slyle : H
Prolesswnal o 3 1 |
Tradihonal L 2 050

| Expertise ! '

! Quakhed & Exoene-- e ': > £ .
Quallied bet mn-expercnced 3 i {,.,..
Unqualiied bul exper:znced : 2. 1 i
Inexpenenced & Unquaiiizd o- (]

Periormance
Higher than projecied 2 1.00
Equal 1o projection {wilth ; ; : 0.50
10% iclerance) I . »

L ower “han proechion f i -

{ beyonys lolerance level) o) - 0.00

2. | Induskry Expenence 4 2

More than 10 years 4 2
6 years to 10 years k' 150
310 less than 6 years 2 ]

Less than 3 years 1 050
Not expenenced 0 0

3. | Markal Repulation 4 2

Brand oquity imag2 4 2
Markel acceptance without
brand equity image 3 1

None of the above [ 0
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[4. Miscellaneous Factors o
a) Adeqn_:acy of Collaterals i
To the full extenl of Ihe ] a
=76 to 99% of the llmst A
- 51:10,75% of the Himi >
55 50% of the fim -
= e - S .,._:__
b) | ‘Guiarantee Cover - -
'I ' Abéﬁ%bﬂitj of third part: i “
; . Guardhlees 4
"-‘;} .C nduc 0! Account '''''' T ' -
rompt servicing ot intsrest ¢ ) o
7 instalments .L o 1 A
H - _Sgﬁéféﬁle"turnover ‘ar-.d n
LS operations within the #ma S 3 )
! ~ ‘Nt_)n dévolvement uinder | h o

BG DPG etc!

_31|'0_‘35 -

2310 25

Minimal

Lx 281030, .

201022

iow.

221027

191016

Modérate

1810 21

151013

Average

14017

1210 10

Caution

Betow 14

Below 10
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B) NONRISK PARAMETERS {TOTAL MARKS = 10}

Marks

Parametesrs

Maximum
Marks

Assign

-able
Marks

awarded

e e e
Ry iy, Te Moo,

e
[y

RELFTH
-

I "
3

1. ACCOUNT EARNINGS

{Interest / Commission as percemage -
to the aggregate limit sanctioned)

FUND BASED LIMITS

12%, & Above (present PLR)
Above 10% but below 12%
Above 9% but below 10%

9% and below

NON FUND BASED LIMITS

2.5% and above
Between 2% and above
Between 1% and above
Below 1%

-N W

L3

SUBTOTAL

-

B. DEPOSIT SUPPORT "5
" (As %age to the imit sanctioned / proposed)

" UNENCUMBERED DEPOSIT

15% & Above
Below 15%

- ENCUMBERED DEPOSIT

25% & Above
Below 25%

M

SUBTOTAL

10

TOTAL {1+ 1)

O T
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RISK R PRICING SCORE SHEET
AEFERENCE AREA MAXIMUM | MARKS RISK
MARK SCORED |CATEGORY
A. RISK PARAMETERS : '
industry / Business risk 157258 ‘
Financial risk 40/40 T
Management risk 351725
B Sub totat %0 !
8. NON RISK PARAMETERS i
Pricing determinants 10
Total (A + B ) 100
REFERENCE TABLE FQR RISK RATING AND PRICING
RISK RATING (90 MARKS) PRICING (100 MARKS} SUGGESTED
MARKS SYMBOL & MARKS SYMBOL INTEREST RATE
CATEGORY .
81 To 90 AAA (Minimal) 917To 100 vB PLR/SUB PLR
72 To BO AA {Low) 8170 9% vB1 PLR+ 1%
57To 7 A (Moderate) | 66To 80 B2 PLR + 2%
45t0 56 _ B {Average) 51 To 65 vB3 PLR + 3%
36 To 49 C {Caution) 41 To 50 VB4 PLR» 4%
Below 36 D (Away) Below 41 vB5 PLR + 4%
RISK RATING
RECOMMENDED PRICING
1 1
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implemented by The Lours Berger Group,

Inc.

Climate Change Centers’ Project Development

Yraining Program
February 25-26, 2002

Analysis of PPA

Vinay Deodhar
The Louis Berger Group, Inc.

¢ Need for PPA

e What is PPA?

o Essential Elements of a PPA

¢ What should you see in a PPA?
e Case of a Deficient PPA

Presentation Overview

Tt Lows Berper Growp, bnc. The Lowiy Beyprs Goowp, lax H

Climate Change Centers’ Project
Development Training

Power Purchase Agreement |




GEP-CCS: A USAID/India program February 25-26, 2002
implemented by The Louis Berger Group, _
Inc.

Power Purchase Agreement
Need for a PPA

» A crucial document specifying the manner in which a
power producer will generate power and the purchaser
“buy” it

¢ Since power is a commodity that cannot be stored and
also transferred easily to others a PPA is essential

e PPA has legal sanctity and operates within overall
project framework that includes other agreements
which authorize the power producer through a license
to operate

¢ Important document not only for the project developer
but also strategic Investors, lenders and insurance
companies

The Lowis Berger Greup, Inc, The Louis Berger Gioup, Inc. 3

What is a PPA? - - o
ldeas??7?

The Lovis Berger Growup, Inc. The Lovis Berger Group, Inc. T

Climate Change Centers’ Project

Develonment Training Power Purchase Agreement 2
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GEP-CCS: A USAID/India program
impiemented by The Louis Berger Group,

Inc.

February 25-26, 200.

What is a PPA?

¢ A document specifying Rights & Obligations
of Parties for a mutual activity

¢ Specifying the way business transaction
would be done o

e Also identifying how business would be
Normally done and possible breaches that
could hinder and the manner of addressing
them

e A document that addresses risk mitigation
issues and safeguards revenue streams

The Lowss Brrger Geowp. fuc. Tt Louls Berper Growp, e s

Essential Elements of a PPA

o Definitions: Very important to clarify what
the terms mean exactly in the context of the
PPA

e Conditions Precedent: Conditions that have
to fulfilled before the PPA takes effect

e Sale & Purchase of Energy. What amount of
energy, how and when would it be
generated transmitted and where and at
what rates would it be purchased (also
specifies security mechanism)

e Metering & Billing: How would the energy
be measured and billed

The Lowns Bogey Growp, int Tie Lows Surpe Gavep. = +

Climate Change Centers’ Project
Develonment Trainine -

Power Purchase Agreement 3



GEP-CCS: A USAID/India program Febmary 25-26, 2002 a

implemented by The Louis Berger Group,

Inc. ‘
Thank You!
Chimate Change Centers’ Project
: Power Purchase Agreement 6

Develonment Traming

[

LR

£y v p N
£ o

S &
o

N
A

e

o

&

rt

Rrd i T

f;"‘

) i

r.;"\ v;‘ ﬁ
R Y ¥

Y

'Nﬁ* .!' 5

mﬁ'ﬁn‘ i

.‘a-‘.\ihlu ‘u- S 'jl




N : ’,_:‘.;.»__v_-_r.,d'-p—;'wu{—"

POWER GENERATION
o
MUNICIPAL SOLID WASTE

al

- LUCKNOW

(5 MW Net)

POWER PURCHASE AGREEMENT

Cetareen

ASIA BIOENERGY (INDIA) LIMITED
824, Poonamalle High Rouad,
CHENNAIL - 600 0141

and

UTTAR PRADESH STATE ELECTRICITY BOARD
Shakti Bhawan, 14, Ashok Marg
LUCKNOVW - 226 001
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POWER FROM MUNICIPAL SOLID WASTE LUCHS

Fowes Purthsaa horo-— -

~ARTICLE - |

~ INTERPRETATION AND DEFINITIONS
1. INTERPRETATION |

In this rcgard

(a).  The headings and paragraphs numbering are for convenicnce only and shall be
ignored in constructing or interpreting this Agrecment ,
(b)  References to persons include bodies corporate and partnerships ,
{c) References to any Agreement, enactment, ordinance or regulation includes any
amendment thereof or any replacement in whole or in part ,
{d) References 10 Anticies, Sections and Schedules, unless the context otherwise
requires, refers 1o Articles, Sections of, and Schedules to this Agreement . and
(e}

Singular shail, wherever the context so requires, include plural and vice versa.

DEFINITIONS

For the purposes of this Agreement the terms given hereunder shall have the following
meanings, except where the contex! otherwise requires :

| . L

“Agreement” - This Power Purchase Agreement as may be amended from time to time!
in accordance with the terms and conditions hereof by mutual agreement of the Parties,

- but shall not contradict the provisions of the Energy policy of U.P. Govt. as in force on

the date of signing of PPA and condition of sanctions of the project, save and except
provisions modified 1o the extent in this Agreement.

~ “Associated Transmission Sysitem” - The transmission sysiem required 1o be
established by the company al its own cost (o carry power from the feeder gantry of
project swilchyard upto the Grid Sub-Station of the Board. Associated Transmission
System shall be owned, operated and maintained by the Company.

“Auxiiary Consumption™ - The cnergy consumed in the varous auxiliaries of the
project duning gencration of clectnicity which shall be 20% of energy generated.

“Avaslability” - Jn relation to the Project means the capacity of the project (including
all the generated unils) to- generate power on availability of Municipal Sohd Waste
AMSW). The annual availability of the project shall be detcrmined as per the following

»
1
L

ASIA BIOENER%UNDIA) LTD.,
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Percentage Annual Availability = (i Uy 2 H: 4 2 1, 15)
{(Uy+ U + U,)) x 8760

Whete U, U; and LU} are the cipacilies n Mcga watis of the theee cngines and H, 1,
and H; are the hours for which thc respective engines were available for opcration

dunng the years.
In the Jeap year, instead of 8760 hours it shal! be replaced by 8784 howrs

Since power gencration fully depends on the availability of the wasic as per the aerocd
quantity. The company shall inform UPSEB if power generation is not possibke dur o
non avatlability of waste. No penalty will be applicable. In case dunng running of the
planl, the company (inds that power generation can be incrcased, the company shail ke
allowed 10 add additional equipment at its cost. The increased power supply shall also

be accepted at the 1anfT already agreed as per article 3.).

Power urespeciive of the quantily generated from (MSW) shall be accepied at the 1anfT
already agreed as per article 3.1.

* Energy Bank™ shall mean energy gencrated by the project and delivercd to Grd Sub-
Station for the purpose of Third Party sale which is lo be delivered 10 Third Party s
and when required by the Company during the 1an{T year. In case anv part of encrgy
banked is not utilised by the company payment of such banked energy shall be made x
the end of 1an{T year by UPSEB.

“Board™ shall mean Ustar Pradesh Siate Electricity Board:

“Capacity”™ shall mcan capabifity of the unit measured in MW, 10 produce and deliver

active power.
“Change in Law™ shall have the meaning as specified in the Anicle 19.14.

“Check Meter™ - any metes and/or meiering device of accuracy class equivalent to the
Main Meter instalicd, owned and matnlained by the Board a1 the Gnd Sub-Station 1o
measure the delivery and receipt of encrgy and power for the puwrposes of chcclmg the

Main Mc!cr
“Control Centre™ - Board Load Dispaich Centre located at Lucknow or such other

control Centre designated by the Board from time to timc {but not more than once at am
time) from which the Board shall issve load dispaich instructions 1o the project

*Commercial Operation”™ shall mean the state of a f_m'_g_ghen it is capable of deliverng
- Active Power and Reactive Power on a commercial basis a1 the Grid Sub-Stanon bus

bar as specified by Company.

“Commussioning {with tespect 10 each genersting unif)” - the act of successful
completion of lests and synchromazing, as per Prudent Utility Practices/ manuflactores

rccommendations.
. %/ ?su. BIOENERGY |INDIA) LTD..
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“Maintenance Year” - Each twelve (12) month period commencing al 0000 hours
Indian Standard Time on April 1 and ending at 2400 hours Indian Standard Time the

following March 31. during the term of this Agreement

“Metering Date™ - The midday of the ,!‘ésl day of the calendar month in which

commercial operation of first generating unit occurs and the midday of the last day of

each calendar month thereafter. irrespective of not being a working day.

“Month” - A calendar month according to the Gregorian calendar beginning at 0000
hours on the first day of the month and ending at 2400 hours on the ltast day of thai
month.

“"MVAr" - Megavars (Reactive Mega Volt Amperes).
“MW™ . Megawatts {Active Mega Volt Amperes).

“MSW™ - Municipal Solid Waste.

“Mational Test House™ shall mean any test house designated as National Test House

\Ancluding National. Test House. Alipore, National Physical Laboratory, New Delhi,
National Test House. Ghaziabad and National Test House. Bombay.

“Net Design Energy”.. Design energy reduced by (a) auxiliary consumption at project
and (b) transmission losses at project transmission system.

/Operaling Month™ shail mean the period from the midnight following unit |
commercial operation date till the end of the month and thereafter subsequent months.

B

“PT™ - shall mean Potential Transformer of accuracy class 0.1 as per BS 3941 or its
latest revision. '

)

“Parties” - shall mean collectively the Board and the Company and individually. cither
of them.

“Permissible Limits of Error” - shall mean permissible limits of error mentioned in
applicable standards for the accuracy class of the concerned instruments.

“Project Contract™ - shall mean any supply or works contract execuled by the Company
for implementation of the Project.

“Pri)ject“ - Power generation from Municipal Solid Waste at site allotted by Nagar
: "Nigam in Lucknow district in the State of Uttar Pradesh having an Installed Capacityv of
e = 565 MW formulated by the Company as approved by GOUP.

"Prudent Uttty Practices” - Those practices, methods, techniques and standards. as
adopted from time 1o time, that are penerally accepled for use in electric unlity
industries taking into account conditions in India, and commonly used in prudent electric
uhlity engineering and operations fo design, engineer, consiruct. test operate

’%/ For ASIA WY (INDJA) LTD.,
\ } /- , . /
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amd ainiom cqmpmen law fully, safely. efficicntly and cconomcaliy as apphcable &
power stations of 1he size. service and type of ihe Projccr. and that venerallh confinn
to the manufaciurer’s operation and maintenance guidchines

“Purchase Price™ - The purchase price shall be as agreed by U P govermanct (Icuiers
enciosed) and as per reccommendation of Minisiny of Non Conventional Encrev Sources
taccepied by Power Munisiry of U.P).

“Reactive Power™ - The watiless component of the product of vohage and curvem
mcasured m MV Ar. which the Project shall provide 1o or absosh from the Gnid Svsiem

“Saleable Design Energy™ - 100% of the Design Energy which shall he 10 (S AU
duning a vear.

“Saleable Encrgy™ - 100% of the Delivered Encrgy metered and delivercd a1 the Sub-
Stamion Busbars,

13

“Scheduled  Commercial Operation Date {for cach engine)” - shall mean ihc date
_identificd by the company and conveyed in a wrillen notice sent 10 and received by the
Board atleast 120 (One hundred hwenty) days prior 10 such date. as being the daie on
which the Company will commence power supply from the engine on a regular basis
This date shalt not exceed 15 (Fificen) days from the date of Synchronization of tha

unid.

L “Scheduled Date of Comumissioning of Interconnection Facility™ - shall have the

meamng as speeified in Anicle 8.3,

“Scheduled Dac of Commissioning of the Project™ - shall have the meamne  as
specified in the Anicle §.4.

“Scheduled Qutage™ - A Planned interruption of the generating capacity of the Project
that is scheduled as per Agreement and is for inspection . lcsting . prevenuve
maintcnance. cofective maintenance, repairs, replacement or improvement and 1s not a
Maintenance or Forced Qutage.

~Scheduled Synchronization Date(s) (with respect 1o cach engine} - The date idemified

by the Companvy in 3 wrilten notice sent_to_and received by the Board a Icast onc-

hundred and owenty (120) davs prior 10 such date, as being the date on wiuch the
Company will ;uempt o stant on (or al) units as the casc may be) 1o be clzcincaily
synchronized for the first tinie and connected to the Sub Station

“Station” - 5 MW Lucknow MSW Project.

“Svnchromzation Date(s) (with respect to cach Umt)” - The daie on which such L
15 svnchromized for the first ume and connccted 10 the Grid Sysiem.

“Swvnchronizing” - The act to cause paralieling of wo A.C. aircunts/sysicms when they
are within the stipulated limits of frequency, phase angle and voltage.

Fol ASIA BIOENE INDIA} LTOD.,
B f’\. -
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-
“Tariff Year™ - Twelve (12} calendar months from the clfective date duning the 1emn
of this Agreement. -
“Taxes” - shall mean any 1ax, charge. cess. umport. tanff dutv and fee of anv kind
charged. imposed or levied, directly or indirectly, by any Governmental Authoriiv -
- applicable to the Company/ Project or the Board but excluding all types of Comporate
tax/Income tax or penalty imposed on the Company by reason of Company’s default. :
. -
“Technical Ability” - The project shall be considercd as technically able 10 produce
elcctricity from the Scheduled Synchronization Date(s) and onwards except in the cases
- of Forced outage, Mainienance outage, Scheduled outaze and Force Meajure evenis. -
“Technical Limits™ - The limils and constraints relating to the operation and dispatch.
In respect t operation and maintenance, technical linwis and constrain.s shall be in -
conformity with manufacturer’s maintenance instructions and prudent wility practices :
“Test House" - shall mean anv Test House recognised by State underior Government of o
\/ﬁldia having proper and adequate facilities for calibration of 0.2 accuracy class enerev -

MCLETS.

“"Week™'-A period of seven (7)consecutive Days beginning 00.00hours Indian
Standard Time on Monday and ending 2400 hours on Sunday .

o

“Year” - Each tweive (12) months peniod commencing on {XXX) hours Indian
Sitandard Time on January 1 and ending 2400 hours indian Standard Time the
following December 31, during the term of this Agreemenl.
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ARTICLE - 2

SALE AND PURCHASE OF ENERGY

LA

n ‘ 21

BOARD’S PURCHASE OF ENERGY

During the termi of this Agreement as specified in Articie 15.). the Compans shali feed
all the encrgy from the project ai the Grid Sub-Stauon, commencimg from the Jdaic of
synchronization of the first engine and Board shall evacuate all such energy from thas
point. Subject to and in accordance wilh the Ievms and conditions of this Agrecment.
the company shall szl and tise Board shall purchasenwheel 100% of 1he enerx
detivered by the Comp~ny at Company TarifT as stipulated in Anicle 3 and pad fo. as
per mode described in Anicle 6 from the date of Synchronization of the firsi envine
The metering for the entire energy shall be done al the Gnd Sub-Slauon Busbars as

described in Aniicle 3.
COMI’ANY’S PURCHASE OF ENERGY

L4z 13
During such period. as may occur front lime 1o time. as the Project is partiafly or 101201y
unable to operate. the company may draw encrgy required for stan up and manicnance
of the project from the Board’s system metered and paid for at the Board's taniT and
adjusted in correspondg month’s bill accordingly.

V Ff tic I.iecmc ty l'.card
T N L.z

\3b



.

“a,
el

ARTICLE - 3

COMPANY TARIFF AND SALE/PURCHASE OF ENERGY

31 Company TarfT including its escalation for Salcable Energy (as per Arucle 3.2}

and Deemed Saleable Energy (as pér Article 3.5) purchased by the Board from the
Company shall be Rs.2.48 (Rupces Two and paise forty eight only) per unit on
effective date. This tarifl shall be valid for one calendar ycar from the effective date

RAETS AR T i O 0
tl"!"' ™ PR v .
l g

i

arid shall be escalated as under - M,
3.1 (1) RATE OF ESCALATION - Increase in rate of Company Tariff payable o the e

Company shall be as follows. The base tariff as on the effective datc shall te
escalated and compounded @ 5% per annum  for first 2 (twelve) years ard
subscquently compounded @ 4.%, 3% and 2 % per annum for the slabs of 6

tord Yo

w

! (six) years thereafter and the agreement shall be rencwed on mutually agreed terms

C T after thirty years as long as ABL desires or the Municipal Solid Waste is the source
of energy. , -
No other escalation such as Operation and Maintenance (O & M) or forex variation ,$
ctc., shall be applicable S
3.2 SALEABLE ENERGY = ¥
Saleable Energy shall be the total energy delivered and metered at the. Sub-Station. .
3.3 Saleable Energy charges for 2 month shall be computed by multiplying Company + ¥
Tanff with total energy delivered and metered as in Anticle 4 at Sub-Station busbar r
during the month. The aforesaid shall be payable on a monthly basis as detailed in {E =
Article 5.2. _ ? L
- - ) By
3.4 Notwithstanding anything contrary to Articles 3.1 10 3.3 the aforesaid method of -
computation of Tariff may be modified in accordance with the ammendmenis if 1 »
any, to Energy Policy of GOUP , from time to time or any other, Government of _ k
Uitar “Pradesh _Notification only by Eutua! agreement of the UPSEB and the t
Company. g T e j
— J ‘-

3.5 DEEMED SALEABLE ENERGY LR g"
Deemed Saleabie Energy shall be payable in case of reduced generation or no- -2 Ty By -
generation due to the following reasons: P \.\ o Lé'f

, Q(a) UPSEB Grid System [ailure. - C A ,~'7-'- 5 1_ ,
\ L,r(b) Non-availability of evacuvation/transmission sysiem of UPSEB. ¥ -
M- v, (¢} Receipt of backing down instructions from control Cenire. e -
Al .’ e . .
In casc the company is able to produce power but UPSEB ” Control Centre s, 3 v ; -
not able o reccive power supply on account of the reasons explained 7 . . @
. above, the energy loss on account of such rcasons shall beconsideredas - -+ - 7t »
_! .:“. - . A ] J;"" !:
@/ F rA?IA B!OENE}(JNDM) LTDy o) \ -3:
b / - « T
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Deemed gencration For encrgy loss in a month duc 10 such inicrruption
afier the the annualexemptlion of 480 hows has  expired, the
corresponding  (at company  tarifl ), Decmed Saleable Energy as
maintained and specified by the company and as verificd by the Board on the
nced basis,  shall be payable by the Board 1o the company. Deemed
Saleable Encrgy shall be payable , if any, on the following basis:

(1) During first Ycar of operation, the Decmed Encigy shall be
calculated on a3 prorata basis based on the average energy sake figurc
during immediately pwr.edmg penod of the vear. ’

(i) During all subsequent Years, th¢ Dececmed Encrgy shall  be
calcvlated on a prorala basis based on the average cnergy sales
figure of the previous years.

In working out average energy sale figure of a calender year sale figurc of
days when such sale was reduced at Board *s instance as detasled in (a).
(f:) & (c) above as well as days of such reduced sales or no sale shall be
ignored in working out the average figure. In  addibon 0 above Ihe
quantum of Deemed Salcable Encrgy as worked out above shall be reduccd

y K
‘y cc:;r:snp;o::;niarumxs as calculated by 3.5 + & 1. correspondmz to 480

3.6  In case thc company, for some reason (technical/administrative) does not produce B

power, the company shall inform the Board within 24 hours and subsequently re-
confirm time of generation again. —

3.7 TARIFF FOR INFIRM ENERGY

-

The Infim Energy shall also be metered at the Station 2s per provisions under
Articie 4 and delivered at the sub-stalion Busbars. The Board shall pay meicred
_A, Infirm Energy al the rate dclammed as per Amclc 3 t

~ e i o e e —,

3.8 COMPANY TARIFF COMPUTATION

Company Tanff in terms of Article 3.1 shall be computed and shall be used by the
company for invoicing.

39 TAXES AND DUTIES

The Board shall be hiable to pay afier the effective date, all taxes and duties levied

on the company by any statulory authonity as per statutory rules and forced from
time to time, over and above company tanfT as per Article 3.1

ASIA BIOENE INDIA) LTD.,

{52521 Chendra Rastogi) MANAGING DIRECTOR
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ARTICLE - 4 :
-
METERING ARRANGEMENT
4.1 Main Meters (Pair of Expon and fmport energy meters) required for the metering shall “Zl
be owned he Company and mainained by the Company. These shall be installed >
a1 the Grid Sub-station and maintained in accordance with Prudent Utility Pracrices, 3
Such equipment shall include capability for hourly and momhiy readings. The "1 -~
Company shali provide the Board metefing results of Main meters. The Board shall T
also install Check meters for each Main meter installed by the Company at the power 1
house and the Board shall maintain such check meiers i accordance with Prudent - ‘
Utlity Practices. The Board shall prov ldc to the Company metening resuhis of Check - -
Mcters. . _.j:\§
4.2 All the Main meters and Check Meters (Pair or Export and Import Energy Meters} JJ g

instafled at the Station shall be of 0.2 accuracy class. These shall be jointly inspected
ind sealed by the Panies concemed and shall not be interfered with by any Party except

in the presence of the other panty. A
-
4.3 All the Main Meters and Check Melers shall be tested, checked jointly by the paries 1
for accuracy every quarter. Each such Meter shall be deemed 1o be working )1 »
satisfactorily and within permissible bmits of emror  if the emors are within '
specifications for such Meter of 0.2 accuracy class. The consumption registered by the )
Main Meters alone will hold good for the purpose of billing as long as the error in the |
Main Meter is within the permissible limits. s,
4.4 if during the quarterly test checks, any of the Mamn MeltersiCheck Meters are found to "g f
be beyond the permissible limits of error. then billing will be-as per the Meter which s =
within the permissible limits of error. The other meler shall, however, be cahbrmed
xmmcdlalely.'l'hcre shall be no: revision of the. bills for the prccedmn months on this i '%é

accoum.

, .

(2) H during the quarterly test checks, both the Main Meters and the corresponding
Check Meters are found 10 be beyond the pemussible Limits of error."both sets
of Meters shall be immediately calibrated and the correction as specified in
Article 4.5(b) shali be applied to the consumption registered by the Main Meier

-
h

io armive at the correct consumplion of energy for Billing purposes for the period -
of the month up 10 the time of calibration of the Mamn Xiciers. Billing for the
period thereafter until the nexi monthly meiter reading shall be as -per the
calibrated Main Meier.
: . L
-{b) Corrections in billing wherever necessary shall be for the full vatuc of the
absolute ervor. For the purpose of the comrection to be applied. the meter  shalt
be 1esied at (a) 100 (b) 50 (c) 23 and (d) 10 percent Joud 2t uimity power factor -
as well as 0.8 power faclor of these eight values, the error at the load and power
factor at the value nearest to the average monthly load served ai the Gnid
Y -
f F;?r[QSIA BIOENE NDIA) LTD.,
i1} //6}
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Sub - Station’ during the period  shall be 1aken as whe eror 10 be apphed for

comection.

1i both the Main and Check Meters fail 10 record or if any of the PT fuses arc blown
oul. then the energy shall be computed for that period of defect on the basis of mcter
reading recorded by the Main Meter plus 100 percent of Desien Encrey as manuaincd
and informed by the Company and as verified by the Board as pur Anncxure-) prorata
for the period meters failed to record cxcluding outage in veneranon, of any . unless

othenwise mutually agreed.

4.6

For the purpose of 1es) and calibration. the sub-standard mcter as per Asucke 4.0 shall
be calibrated and sealed by the National Test House or munuabh azseed Test House of
repute.  This sub-standard meter shall be cahibrated once i even siv months. These
tcst results shall be made oy atlable to both the parties.

4.7

&
S UL N BBy

AN the wests on the Main and Check Meters shall be conducted by the authonscd staff
of the parties and the resulis and con'ctuon o arrived at will be applicable and binding 7

on all the parties.

4.8

49  Inspection and checking of CTs and PTs shall also be camried out by the panics cvery
six months by monitoning the sc.;c_pndar_v oulpul )
: te.
Monthly joint meter reading (both Main meters and Check micters) shall be taken on the
. date of svnchronization, the date of commercial operation of the proiccl. as well as 2
12 noon on the last day of each month afier the date of Synchronizaion. The roim
- meter readings shall be recorded and signed by the authorized represemauves of both
the partics. A Register shall be maintained a1 the Grid Sub -Stavion for the )oint meter
i ‘ readings.  Special joint meter readings shall also be taken a1 the ume of
- removaliinstaliationsreinstallation of any meter after calibration.

110

411 At the uime of joiml  meler reading. the Company shall make avambble to the

o . represemative of the Board for his verification and certification of the following.
' -
(a)  Details in support of the generating units, along with relevam loy books and
- ) records for the month required for this verification duly signed by authonsed
mcharge.
[ {b)  Calculation sheet in support of Deemed Energy along with relevamt supporung
data and recoids for the month signed by the Siatton incharge of Compamy . The
‘ documents shall have the quantity of gas generated/flared.
"
‘ Provided that if the representative of the Board does not auttend 10 the aforesad
venfication and certification. the cenificate of the Company relating thercte shali bz the
-~ ' basis of pavment subject only to 3 subsequent verification and ceruficaton by e
Board’s represemative at the ume of next joint meter reading.
) : flA BIOENERGY [BDIA) LTD.,
- ]
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ARTICLE - 5

BILLING

Gy P 2 2y

A
1~

:JI
¥]]

BILLING FOR INFIRM ENERGY

The Company shall submit 10 the Bank and Board a separate Bill for 100 percent of the
Infirm Energy metered at the  Sub-Siation within 15 (fiftecn) days of the daie of
Commercial operation of generating umils. These bill(s) shall be rajsed on the basis of
joint nreter readmes recorded at the grid sub-stalion {as provided in Anticle 1) on the
date of Commercial Operation and shall be paid by the Board withm 30 {(1hiny) days of

presentation thereof.

BILLING’ FOR ENERGY CHARGES FOR SALEABLE ENERGY

Billing for Saleabie Energy from the Date of Commcrcial Operation shall be done at
Company Tari(T as per Article 3.1 on the basis of joint meter readings at the Grid Sub-
Station for the month as per Article 4.10. A bill (in triplicate) shail be submitied by the
Company o the Bank as specified in Article 6.3 with a copy to the Board by the 7th

(seventh) day of each succeeding month.

'BILLING FOR ENERGY PURCHASED BY THE COMPANY

Energy purchased by the Company for consumption during maintenancer shuidown
period of the power plani shall be billed by the Board on monthly basis -as per the
1:"‘_-—.——-—-—"-'—"'_""

" .. prevalent Board tanfl.

BILLING FOR DEEMED ENERGY

The Company shall fumnish details of Deemed Energy as per-Anticle 3.5 along with the
monthly bill and submit the same in triplicate to the Bank as specified in Anicle 6.3

with a copy to the Board by 7th (seventh) day of each succeeding month.

SUPPLEMENTARY BILL

Supplementary billif any shall be raised in case amount of bil! exceeds the amount paid
by the bank through L/C in according with Amicle 6.3 or other charges as necessan.

@/;&/ , ASIA BIOE Y (INDIA) LYD.,
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ARTICLE - 6

PAYMENTS

6.1 ENERGY BILLS \&
Within 45 (Forty five) days prior 10 the Scheduled symchronisation date, the Board

shall open and maintain, in rupees, for the terms of this Agreement a confinmed
vocab! ledivisible, unconditional, transferable standby, revolving letier ol'

irrevocable,asignable,

credit wi secourse 1o drawer at Board’s own cost in favour of Company on any
ﬁzﬁmmﬁ “Lettér of Credit™). The
Lester of Credit shall comtain 1erms reasonably acceptable to the Company and ils
lenders and shall be equal 10 an amount necessary to meet 30 days aggrcgale projegjed
payments, based on 100% plant availability during such period (the “Letter of Credit
Amoun™™).

D) Every monthly bill or supplementary bill shall be presented at the said bank for
payment under the Letter of Credit and shall become payable on the Due Date

of Payment.

()  Within three days of any drawdown by the Company, the Board must restore
e L the Letter of Credit to an amount necessary o, tnaintain the required Letter of
& b Credit Amount. The Company may, in its sole option, assign such revolving
o letter of credit to lending agencies as it deems appropriate.
As a suppont for Board's payment obligation under this Agreement, the Board shall
establish a separate collaleral arrangement, on or before Scheduled Synchronisation
Date, pursuant to which tlic Board shall establish a scparate account, called Escrow,
. Account, with a nationalised bank acceptable to the Company and its lenders to reccive
‘ *' hold all revenues from the certain identified high tension consumers of the
» Board/revenues of the Board including those from the bulk consumers (the “Escrow
Account™).  The Board shall ensure that the amount in the Escrow Account shall not be
) less than 30 (Thirty) days aggregate projected payments based on a | p
ii , “availability during such period [thé “Esciow Amount™). Incasc there 15 no default in
{ payment by Board dufing fitst two ‘years then'EscIow Account shall be eqial to the
amount necessary to meet one month billing from third year onward. However if there
i : is any default on the part of Board then the Escrow amount shall be revenied to 45 days
: billing. Such accumulated revenues shall constilute security for the Board's obligations
under this Agreemens and may be accessed by the Company as more specifically set
. forth in the escrow agreement to be enicred into simultaneously with the execution and
- ' delivery of this Agreement among the Board. the Company and such bank {the “Escrow
) Agreement *). The Escrow Agreement shall provide that, in the event the Board Tails 1o
. make a payment as set forth in Section - 6.1.a. hercof, the bank shall, upon wnitten
» notice by the Company, cecase honour of ¢ cbequa. _drafls, requisitions_and similar
inSIRmments drawn on the Escrow Account, except in salisfaction of the Company's
“dlaim” Upon satisfaction of the Company’s claim, and written notice thereof by the
- Company, the trustce may permit payment of funds from the Escrow Account to_ .
persons other than the Company. The Escrow Agreement shall require such customers
of the Board to acknowledge the existence of the Escrow Agreement and their

(2)

(b)

-
-
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of the Board to acknowledge the exisience of the Escrow Agrcemomt and then
obligation to make payments dircctly 10 the Escrow Account. Escrow account shall be

7\(\ backed by GOUP guarantee. -

o SR

{c) In the event of any dispute as to all or any portion of any billing or other statement, the
Board shall ncvertheless pay the full amount of the disputed charges when duc and
shall give wrilten notice of the dispute to the Company as soon as reasonably possible
afier the Board discovers the same. To the extent possible, such notice shall identity
the disputed bill, state the amount in dispute and set forth a fuil statemem of the
grounds on which such dispute is based. Upon final determination of the correct

a0 -9 2 oy
: '

4

. amount, any and zll necessary adjustriiénts at the rale of mterest equal to the SBI prime et
R lending rate plus interest tax plus 3% per annum, shall be included in the monthly ) . -
kd Tanff Invoice next submiticd 10 the Board ,(w%%t Al Soredudly

VYL - (42 o g, VA A °1""‘“"E a‘ !

. 6.2 Receipt by the Company of the _CQUP Guaranlee ;hall nol in any way relieve 1 = {
Board from any of its obhgations hereunder, including, but not limied to IHE e -
establishment of the Letter of Credit and Escrow Account. . &

i

6.3  PAYMENT ; ¢ -
(a) The Company shall prcseni the monthly Bills as per Anticles 5.2 and 5.4 - ¥{

for payment to the Bank. Bills shall be payable upon the execution and I S
presentation of the following documents through L/C or against the ﬁ

Escrow Account. -§ =

(D Monthly bilf in a mutually acceptable format indicating calculations of J‘i .

Saleabie Energy and Deemed Saleable Energy and late paymenmt chargcs _

if any. i%

(i} A cenificate by an authorised officer of the Company stating that the

amounts specified in the certificate are due and payable by the Board 1o 8
the Company under this Agreement and supported by a meter reading
statement accepted and signed by both the Company and the Board or a
certification by the Company that the Board failed lo sign the meter uF
reading statement. Such meter reading shall be certified by notary. ?

6.4 REBATE

If the payment for each Operating Month is made in full via the letter of credit within
lhree days of presemation of Bill to the Board. Board shall be entilled for 2.5% rebate
n the amount of Bill. For payment thereafter, rebate will be reduced on pEB'FaIJ basis
of 0.05% for each day upio 30th day of presemtation of bill 1o the Board.

=
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65 LATE PAYMENTS

Latc payrnc;us, r.e. paymcots 30 days after the Due Date of Payrment shall bear intercst
a1 2 rate equal to State Bank of India prime kending ratc plus imcrest 1ax plus 3% per
annum for the period of 1he delay (subject 10 8 maximum of 15 days!. i

=

6.6 I the payment is not made within 180 days of the duc daic of payment. the Company

shall be at libeny 10 invoke GOUP Guarantee and all damages 10 the conpany on

account of non treatment of MSW on account of non-reccipn of payment from Board
shatli be to Board’s account.
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ARTICLE - 7

DISPUTE RELATING TO PAYMENT OF BILLS

7.1 At any time within 15 (fifieen) days of the receipt of any bill from the Company. the
Board may serve a notice on the Company that the amount of anv one or more bills is
in dispute. Such notice shall specify the bill number concemed. the amount under
dispute and basis thereof. On receipl of the Notice. the Company shall agree or

PP R 2R &
‘ 1

disagree (with reasons) on the contention of the Board within 13 (fifieen) davs of e :
receipt of Notice, and in case of agreeing, shall make adjustment. as due. within 15 YL
(fifieen) days of receivin the Notice, faihng which the disputes shall be seuled i, 3
terms of Article 16 herein after. I
el
Notwithstanding any billing dispute, the bill shall be paid as pcr Anticle 6.3 and 6.4
thereof.
-
7.2 In case the payment hias been made and parties are not in a position to resoive the
. dispute arising out of unacceptable billing within 15 (fifteen) days of the receipi of
notice either party may initiate the proceeding set forth for resolution of dispute under -
Article 16. Upon the resolution of the dispute, the amount if any due to the concerned
party shall be paid within 15-(fifleen) days together with the interest accrued at Siate
Bank of India prime lending rate plus interest tax plus 3% per annum calculated from -

the date the excess amount was received by the Company ull the date of repavment
thereof by the Company to the Board.
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ARTICLE - 8

IMPLEMENTATION OF PROJECYT

84 °

35

8.6

The Company shall compleic the cxecution of the project and symchronise the
generating units for supply of power to the grid sub-station by the end of 353 months
from the effective date subject to avaitability of all cicarences 10 the project within the

Mﬁm the effective date.
—

L —

The Board shall make arrangements 1o set up necessary Inierconneciion Facilities at the
grid sub-station in time 10 maich the commencement of generanon and availability of
power from the Project 10 ensure trar <mission of power generaied at the Project upto
required load Cemres. In case the Company is in a position to commission the project
before the above stipulated time, the Company shall intimate the Board in wriung. the
commissioning dates six months in advance and the board shall make the arangemem
of inter-connection facilities at sub-station to maich-the new commissioning daiets).

“Scheduled:Date of Commissioning of the Interconnection Facility™ - Thus,shall be the
date by which the Board shall ensure commissioning of Interconneciion Facility at the
Grid Sub-Station for utilisation of energy generated at the Projeci upto the required Joad
Centres. This shall be three months prior to the date of commissioning of Unit | of the

Project.

*Scheduled date of Commissioning of the Project™ - This shall be within 33 months
from effective date by which the Company shall commission ail the units.

The Company shall keep the Board postéd with the progress of various works from
timeto time on agreed program so that the Board is in 2 position to further co-
ordinate with its own program of works with regard to transmission and utilisation of

power.
The company shal) alier/deleiciadd units required for segregation and any other uni

operation. They can add additional power generation units if required at thewr cost but 1o
intimate the excess power that will be generaied on mutual agreement between both the

parties.
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ARTICLE - 9

COMPENSATION IN THE EVENT OF DELAY

9.} {a) Consequences of delay in commissioning of one or more generation unit by the

(b)

Cormpany.

Notwithstanding this Agreement, if any part of the Project including Power Siation and
Associated Transmission System which are the responsibiluy of the Company are nol
completed and operational on the Scheduled Synchronisation Date or revision thereof
of various unil, for any reason nol attributable to a Force Majeure Event or a default by
the Board and if it is centified by the Board that the Inter-connection at the Sub-Station
is ready for receiving power and this delay in Synchronization Date of the various units
leads to a delay in receiving energy {rom the conceming unit, the concemning unit shail
be treated as delayed commissioning and Company shall make payment from the
scheduvled synchronization date of concerning unit to the date of the unit is aclually
synchronized on the basis of 10% of design energy on company 1aniff subject to all
inclusive maximum of Rs. }0 Lacs per MW of the Station Capacity 1o the Board for

the total project.

Consequences of delay by the Board in installation of Inler-connection al Sub-Station
by Board

Notwithstanding this Agreement, if any part of the interconnection at grid sub-station,
which are the responsibility of the Board are not compleled and operational on the
Scheduled Synchronization Dates or revision thereof as mutwally agrccd of various
unit, for any reason pot attributable to a default by the Company and it is certifiéd by
the Company that the concerning Unil is ready for Synchronization, and this delay in
completion of Intercounection Facilities leads to 2 delay in the Scheduled Commercial
Operation Date’ of the conceming Unit, the conceming Unit shall be deemed
commissioned on the Scheduled Commercial Operation Date of concerning Unit and
the Board shall make payments to the Company for deemed energy for the concerning
Unit from the Scheduled Synchronization Date of Concemning Unit to the Date on
which the interconnection facility is completed.

For the purposc of this provision, the Scheduled Synchronization Datc shail be taken as
intimated by the Company as per Article 10.3 (a) or revision thereof.

FOWESR FROM MUNICIPAL SOLID WASTE [LUCKNOW)
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9.2 The Company shall start the work on the Project, subject 1o timely availability of all
clearances from the authorities and Government of India, and availability/acquisition of
)
Ay

land for Project works and GOUP guaraniee. [f delay is caused 1n obaining any of
these clearances and availability/acquisition of land, the daic of sian of the project shall
be suitably cxtended. The Company shall complete the cxecution of the Project at its
own cost and commission the project within period of 33 months from the effective
date (subject to the availability of the above mentioned clcarances wnhin six months of

cfTective dale).

BIOENERQY (INDW) LTD.,

Secretary
U P.Ftate Elecuricity Board
Suzku Bhawap, LULENOW '
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ARTICLE - 10

!
|

PREOPERATIVE PERIOD

10.1  The Company shall give 30 (thirty) days advance notice intimating the readiness of i
‘each engine to be eiectrically synchronized for the first time and connected 1o the Gnid ,,55
Sub-Station bus bars. .
8 A
10.2  Similar notice shall be seni 1o Ihe Company by the Board regarding the readiness of {-3 -
interconnection facility at the grid sub-siation for the full cvacvation and milisation of ?.\
power from the Project. B
. . ‘u&: 1
10.2  DOCUMENTS TO BE SUBMITTED BY THE COMTANY &
The Board as a purchaser of power shall be entitled to see relevant records at "':f._-. -
appropriate times : -
7
(a) Schedule for construction and commissioning of the Project. % -
~E' }

k.

.
.

{b) General layout drawings of the Project including the plani lavout and protcction
schemes adopted.

b

{c) Copies of all Government anthorisation including permits, licenses. approvals
and other authorisations issued to the Company from time to lime for
construction, operation and maintenance of the Project.

200 o ol
-

(d) Copy of the Company’s plan for operation and maintenance of the Projccl./ %
= s 2
(e) .* Copy of start up and test schedule of the Project. Pt Q }
(n Copy of all test results in respect of tests performed on various componcms of : E |
the Project. < ;
(2)  Copies of all Insurance policies and certificates of Insurance required for é "
construction. ¢
10.4 The Company and the Board shall mutually develop a written operating procedure for CA‘ 7
the Project not later than 30 (thiny} days prior to the scheduled synchronizanon date o ‘\, -

of the first unit.  This procedure shall be based on design of the Project Inter-
connection facility at the Grid Sub-Station and shall be consistent with Prudem Utility
Practices, the technical limits and this Agreement. Method of day to day

- communication, name of key personnel, clearance and switching practices, outage
scheduling, capacity and energy reporting. operaling log and reactive power suppon

-~ shall be fully descnbed.

g
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BOARD®S OBSERVATION VISITS

The Board shall have the right upon reasonable prior notice 1o Company (excpet that no
notice shall be required in an Emergency), to observe the progress and the qulaity of the
construction and commissioning of the Project. in accordance with the schedule as per
Anicle 10.3 (a) and also during the operation of the Projeci. The Company shail
cemply with all reasonable requests of the Board for, and assist in arranging. any such
observation visits to the Project. All persons visting the Projcct on behall of the Board
shall comply with the reasonable instrctions and directions of the Company or its

contractors. The Company shall provide a suitable siic office for use by the Board's

visiting personnel. The Board's visting personnel shall cause 10 visit th site at Board's

instance and the Company shall not be responsible for any mjury or damge caused w0
such visiting representative of the Board and shall be fully tadenmnified of alf clasms of
injury. loss of earn g eic.. to the Board personnel engaged or contracred by the 3card.

. <1 Chandra ) .

— Secretary DIRECTOR
' U P .Siate Electricity Ecard
Chakti Phawan, LUCXNOW

1w
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ARTICLE - 11

CONTROL AND OPERATIONS

- 11.1  FORCED OUTAGE

Except when the equipment of the Project is under forced outage, such
equipment shall not be taken out for maintenance, testing or overhaul resulting
in outages or reduced generation with the prior arrangement with the Control
Centre or in accordance with the Scheduled Outage or Maintenance Outage.

11.2 The Compahy shall take all reasonable steps to bring back the equipment of the
project that is under forced outage as early as may be reasonable practicable.

11.3 SCHEDULING AND CONTROL

Scheduling of operation and maintenance of the Projéct shall be prepared by the
Company in consultation with the Control Centre taking into account full and
optimum utilisation of water potential and grid parameters.

11.4 SCHEDULED OUTAGE

The Company shall at least 45 (forty five) days after the commercial operation
date submit its planned schedule of outage for the period ending 30th June to
the Control Centre. Thereafter, annual scheduled outages shall be submitted
before 30th June of each year. The company shall use, subject to technical limiis
and prudent utility practices, its reasonable endeavour subject to technical limits,
not 1o set any schedule outages during the summer and monsoon months.

11.5 The Control Centre shall notify the Company in writing: within 2 months
~ (allowable time) from the receipt of the planned outage Schedule from the
Company of its acceptance thercol or modifications thereto required with
reasons. The Control Centre shall take into account the maintenance schedule of
Inter-connection with the Sub-Station and the Gnd System and notify the
Company of changes required in the Schedule within the aforesaid a!lowablc

time. Provided always that:

(a)  Such rescheduled period shall be as close as reasonably practicable to the
recjt}csted time; shall comply with the Technical Limits, shall be
consistent with the Techmical Limits and Prudent Utihity Practices and the
recommendations of Principal equipment manufacturers and shall be of
equal duration as the requested period. 4 :

) o lsm BIOENERGY JIAYLTD.,
Fwﬂ»\m// '

/m%ﬁ;ma DIRECTOR

{Sharat Chandra Rastogi) - *

Secretary
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11.6

1.7

(b) The Control Cenwre shall not require The Company that a single Scheduled
Outage be split into two or more periods. unless subject to technical
Linuts, it is leasible and acceptable to the Company and is consistent with
Prudent Uliliry Practices and the recowmtcndahons of manufacturers of
principal equipment.

() The Control Centre shall not require that a Schedulc outage be postponed
or preponed by more than 30 (thisty) days, unless for special reasons
which are acceptable 10 the Company.

(d) All scheduling and rescheduling pursuant to above shall be done without
adverse distinction between the Project and all other Planis providing

capacity and or Encrgy 10 the Grid System.

Notwithstanding the fixing of a time for 3 Scheduled Outage pursuant to Article
11.4, the Company shall be entitled 10 reschedule any Scheduled Outage upon 45
(forty five) days’ prior written nolice to Control Centre.  The Company shall
endecavour to rescheduie the outages as far as possible in accordance with the

request made by the Board, after mutual discussions.

BOARD'S MAINTENANCE

Board shall use its best cfforts to coordinate the maintenance prognm for the

sub-station Intercormection and the Grid System with the Scheduled Outages of
the Company.
MAINTENANCE OUTAGE

When the need arises for a Maintenance outage, the Company shall advise the

Control Centre of such need along with description of work required and date of
commencement and estimated duration of the Maintenance outage. In case of

urgency, , the Company may intimate the Control Centre by a telephonic message

" of the above matters and the Control Centre shall respond by a return telephonic

11. 8

message within 24 (twenty-four) hours of such intimation. The Control Centre
and the Company shall confirm their communications in writing within 3 (three)
days. In any event Maintenance Outage shall comply with Technical Limits and
be consistent with Prudent Utility Practices and recomumendation of the

manufacturer’s of the principal equipment of the Project.

OPERATION

(a)  The Company shall furmsh the following information and data for annual,
monthly, weekly and daily generation to the Control Cenire.

(b)  As for as possible the Company will adhere to the Contro}

schedule and changes, if any, shall be mutually discussed and agreed.
{c)  The Company shall keep the Control Centre’s inform as to_the declared

available capacity of the Project and will immediately advise the Control

Cenue’s

(tnzral Chandra Rast M n
MANAGING DIRECTOR

FOWER FROM MUNICIPAL SOLID WASTE R UCKNOWPCTE12TY
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- (d)

(e}

(b))

(g

Centre of any change in such declared available capacity due 1o changes in
Scheduled Outage Maintenance Outage, or forced outage or otherwise.

The operating staff of the Company shall carry out all switching
operations as per the instructions of fthe Conwol Cenire necessary to
make the interconnection equipment / transmission lines dead for making
these available for commencement maintenance work thereon during an

oulage.

The Company shail provide the board sixty (60) Days prior to the
Scheduled Synchronization Date, a copy of a draft written operating
procedure to serve as the basis for the written operating procedure to be
mutually developed Yy the Company and the Control Cenire not later
than thirty (30) days prior to Scheduled Synchronization Date. These
procedures shall include, but not limited to, method of day-to-day
communication, key personnel hist, clearances, switching practices,
ontage  scheduling capacity and energy reporting log and
Reactive Power Support.

The Company and the Board shall m'umaily develop an inter-tripping
schedule not Jater than 30 (thirty}) days prior to the Scheduled

Synchronization Date.

The Company shall make reasonable efforts to employ qualified
personnel from within the State of Utlar Pradesh in the operation and
maintenance of the Project and to institufe appropriate training
programmes for such personnel, provided however, that the company
shall have sole discretion as to the personnel employed for  the peration
and maintenance of the project within the bounds permitted by law.

119 COORDINATION COMMITTEE

()

The parties shall establish a Coordination Committee comprising four
Members two each from the Company and ihe Board. The Members of
the Committee should preferably be of the level of Executive Engineer.
The Coordination committec shall be responsible for co-ordination dunng
the conmstruction, testing and commissioning and operation and
maintenance of the Project. One of the Company’s Representative shall
be the Convenor of the Coordination Committee. The meeting shall
normally be held once a quarter or as and when necessary at shorter

intervals. M

{Thovet Chandra Rastogi)

|
Sacreizry /m%m AN
+* = <iate Electricity Board . AGING DIRECTOR
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b)

b)

(c}

The 1erms of reference of the Coordination Commitice shall be as under-

To coordinaic the respective programs of the parties for the construciion,

@)
testing and commissioning. operation and maintenance of the Project
and matlers anising under this Agreement.

tii) To discuss stcps 0 be taken on the occurrence of anv evemt of Force

Majeure, or the shuidown or reduction in capaci . for anv reasons of
the Project or any other such matter related 10 the Prowect.

@iii) Co-ordination of Scheduled and Maimenance Quiages

{iv)

To coordinaie forecast or requirement from 1heProject relating to
Energy.

(v}  Todevelop operating procedures referred 1o in Aricle 11 8.

To sugpgesi safely measures affecting the sysiems of tx 1wo parises.

(vi)

(vii} To review and revise protection schemes and devices.

{vibi) To discuss any other mutually agreed manter rclawed 1w the aforesad
systems.

{c) The coordination commiitee may decide upon procedures for holding of
meeting and appointment of the sub-commitiees.

{d) In case of matters rot resolved by consensus (unanimous agreement of the

11

parties) Coordinating Committee ortany of the two panies may refer the
maiters to the Chief Executive of the Developer and the Chief
Engineer/Urban Disinibution Zone for further consideration and appropnaie

action with a view to resolve the issue.

.10 MAINTENANCE OF RECORDS :
The Company and the Board shall keep compicte and accurate records and

(3)
al} other data required by each of them [or the purposes of proper

administration of'this Agreement.’ Among other records and data required.
hercby or clise where in this Agreement, the Company shall maintain the

following -
An accurate and up-to-date operating fop sheet at the Projeci with records

)
of Active and Reactive Power Generation for each clock hour at al! tmes.
The Company shall provide suitable recording device for the aforesad
purpose.

{ii)  changes in operating status Scheduled Owtages. maintenance Quiapes and

Forced OQuiages, and;

1iii)  any unusual condition found during inspection.

Euher Party shall have the nght. upon reasonable prior notice to the other Party.
and at reasomable times during normal office hours. 10 examine such records
and data of the other party relating 10 this Agreememt or the Operabon and
Dispatch of the Praject hereinafter mentioned in sub-clause (¢} wuhin the
associated Grid Sub-Sianons. Duning the penod. such records and dawa shall be

mainamned by the partses. | e
All such records shall be maintained for 2 mmimum of sixty {60) months afier the
creation of such records or data, provided however that the parues shall pot
dispose off or destroy any such records after such sixty (60) months period without
30 (thirty)} day’s prior writicn notice 10 the other party.

. r "ASM BIOEN
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ARTICLE - 12

REPRESENTATION AND WARRANTIES

Jot. %
Mgrworsnaill -

oo

.l 2.1  REPRESENTATION AND WARRANTIES OF THE COMPANY :E,
The Company rcpfcscnls and warrants that : - ’:};
(a) The Company is 2 Company du!y organised and validly existing under laws or ,

India and has all requisite legat power and authority to execuie this Agreement -~
and carry out the terms, conditions and provisions hereol ; A

. R
(b)  this agreement constitutes valid, legal and binding obligation of the Company, __ﬁ
enforceable in accordance with the terms hereof, except as enforceability may Y
be limited by applicable bankruptcy, insolvency, reorganization. moratorium or 3;
other simifar laws aff‘ec(mg creditor’s rights generally to the extent thai the K 1
remedies of specific performance, injunclive relief and other forms of equitable ’t

relief are subject to equitable defenses, the discretion of the court before which .
any proceeding therefore may be brought, and the principles of equily in %
general; : '%‘
. . . . -

(c) there are no actions, suils or proceedings pending or to the Company's J
knowledge threatened, against or affecting the company before any count or -
administrative body or arbitral tribunal that might materially adversely affect -
the ability of the Company to meet and carry out its obligations under this N
Agreement. ix
(d)  the ‘execution and delivery by the Company of this Agreement has been duly t

3

12.2

authorised by all requisite corporate or pastnership action. and will noi
contravene any provision of, or: €onstitute a defaull under any other agreement
or mSImmcnl 1o which it is a party or by which it or its: prOpcnv may be bound.

REPRESENTATIONS AND WARRANTIES OF BOARD

Board represents and warranls that :

(2)

the Board is a statutory body duly constituted under the Elecinicity {Supply)

" Act of 1948, as amended, and validly existing under the laws of India and has

all requisite fegal power and authority 10 execute this Agreement and carry out
the terms, conditions and provisions hereol.

/

' ’ A
s o ay . BAM ] =
-==- Shencre Rastogl, —MANAGING DIRECTOR
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this Agreement constitules the valid kegal and binding obligation of the Board,
cnforceable in accordance with the terms hereof except as the enforceability
may be limited by applicable bankrupicy, insoivency. reorganization,
moratorium or other similar laws affecting  creditor’s nght generally and 1o the
extent that the semedies of specific pesformance, injunctive relicf other forms of
equitable refief are subject 1o equitable defenses, the discretion of the Count
before which any procecding therefor may be brought and the principles of
equity in gencral.

ihere are no actions, suits or proceedings pending or, 1o the Board's knowledge,
threaiened, against or affecting the Board before any court or administrative
body or arbitration tribunal that might materially adversely affect the ability of
the Board to meet and carry out its obligations under this Agreement; and

the execution and delivery of this Agreement by the Boand has been duly
authorised by all requisile action, and will not contravene any provision of, or
constitute 2 default under any other agrcement of instrument 1o which it is a
party of by which it or its property may be bound;

Board will provide and maintain jts Sub-Statioa equipment Interconnection
facility at its own cost upto the required foad Centres for evacuation and
utifisation of full power gencrated ai the project.

it will provide reasonable assistance %o the Company in obtaining all required
Govermment Anthorisations for the construction, comsmissioning, operation and
maintenance of the Project amlsaleoftthnuxy there from in accordance
with this Agreement.

) i}
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ARTICLE - 13

UNDERTAKINGS

h Y FERY s ’

13.1 COMPANY UNDERTAKING
The Company hereby convenanis to and agrees with the Board 1o

(a)  Complete the-exccution of the Project within the scheduled time as per article
8.1 subject to and in accordance with this Agreement;

{b) design, install and commission the project including transmission line upto the
nearest Grid Sub-Station in a good workman-like manner only with materials
and equipment that are new and of utility-grade quality, in such a manner as 1o
provide reasonable likelihood that the uscful Ffe of Project will be at least
equal lo the Term and in accordance with this Agreement;

(c)  maintain the dependable capacity of 5 MW tiwoughout the term of this
agreement from the commissioning of the project, subject to the oulages in
accordance with this agreement and normal under-rating/deterioration dunng
the life of the project, subject 1o the availability of raw material.

(d)  work with and cooperate in good faith with the Board with respect to all of the
Board’s obligations and rights hereunder,

(c) provide such periodic Report to the Board on the progress of the development
and construction of the project as per the agreed proforma.

()] operate and maintain the project in accordance with (I) Prudent Utility practices
within the technical Limits and (ii} all applicable laws, rules regulations,
permits and licences and (iii) sound engineering practices. Prudent Electrical

. Practices and Prudent Utility Praclices and recommendations of manufaclurers sy
;! of the principal egvipment of the project. b

(g) To acquire Jand and also procure all clearances from the Govi. with active
assistance from board/GOUP.

13.2 BOARD’S UNDERTAKING
Bourd hereby covenants (o and agrees with the Company 1o :
{a) provide adequate construction power 1o the project work sile at the cost_of the

Company including departmental charges as applicable to such category of

consumers. The consiruction power shall be supplied at the Board's bulk
supply tanfl as applicable from time to lime.

ASIA BIOENERGY (INDIA) LTO-
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13.3

(b)

)

{d)

{r)

Make all necessary armangement to set uvp the necessay cquipment and
Interconncction at the Sub-Station for evacuation and wiilisalion of full power
generated by the Company at the project within the stipulated time schedule at
Board 's 0wn cost.

Provide such assistance and support as the Company may recasonably require in
identifying and preparing applications for Govermnmental avthorizations and in
interfacing with Govemnmenial instrumentalities in conncclion with obtaining
Governmental Authorizations for the constructions, compiciion and operation of
the Project.

work with and cooperate in good faith with the company with respect to alf of
the Company's obligations and rights hercunder.

Provide GOUP guaraniee to support the agreement as per Articie -6.

MUTUAL COVENANTS

Each party will duly pay all rents, taxes, cesscs, fees, revenues, asscssments, duties,
other cutgoings and other amounts owing by it and will observe all the rules and

regulations pertaining to the same, and will pol do or omit (o do or suffer 1o be done

anything which could rcasonably be expected to adversely affect or prejudice lht,
interest andngh!s of the other party in any manncy whatsoever. A

{"nerzt Chandra Reswogl) m omscToR
Secreliey

-: > Siste Electricity Board

!~ 2'=j Shavvan, LUCKNOW
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{vii) strikes. work-to-rule aclions, go-slow or simdar labour difficullies
occuming inside India {excluding such evenis which are site specific and
aitributable to the Company or the Board).

(viii) inability despite due diligence to obtain, renew or maintain required
licenses, permits. or governmental approvals, provided such adverse
_action or imaction did not result from the Company's or any of iis
contractor’s non-compliance with any applicable Law;

(ix) the failure of any Governmental departinenl, ministry and
instrumentality whosé failure to perform under their obligations 10 the
Company directly/indirectly, shall prevent and/or cause delay in
implementation of the project as per schedule given in Anticle 8 and /or
shall result in the Sialion’s operations being affected Matenially
provided such adverse action or inaction did not result from the
Company’s or any of is Conlraclor’s non-compliance with any
applicable Law ;

(x) Gcoldgical or ground conditions that were not reasonably forseeable.
(xi)  Earthquake, volcanic, eruption and floods.

(xii) any event or circumstance or a combination of the same of a nature
analogous to any of the foregoing beyond the reasonable control of the
Parties and affecting the performance of their obligations hereunder;

(¢)  the Board Force Majeure events or circumstances of the following types which
affects the Interconnection Facilities at  Sub-Station and prevents the Board
from evacuating power produced by the Project, excepl to the extent they
constitute or are caused by events and circumstances of political Force Majeure.

{i) any matenial effect of the natural elements inéludﬂ*rg lightning, drought,
fire earthquake, volcanic eruption, landslide, fiocod, cyclone, 1yphoon,
tornado or storms; '

(i)  amy maierial effect of disease, epidemics, plagues or quarantines ;
(iii)  geological or ground conditions that were not reasonably forseeable.

(iv)  explosion, accident, breakage or breakdown of facilities, structural
colipase, failure of or defects in major forging or casting or other iems
or major equipment which require fong Jead time to obtain either a
repiacement or repair, or chemical contamination {other than resuliing
from an acl of war), in each case not attributable to failure 1o follow
Prudent Utility Practices. .

("horci Chandra
Secretzry
77 7 fiate Electricity Board - 3
UCKNOW
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(v) air crash, ship wicck, rain wreck or delay of transportation that were not
rcasonably forcsecable.

{vi) any evenl or circumsiances of a nature analogous 1o any of the
foregoing.

{vii} any unavailability of equipment, facility. matcrial that was not
reasonably foreseen.

:, ' The Board shail not be entilled to claim Force Majeure based upon an interruption of

' services due 10 action 1aken by itscif.

“¥ 142 NOTIFICATION OBLIGATIONS

i Where a party is affected by any of the events described in Asticle 141, the affected
b party shall give the other party written nolice describing the panticulars of the ~orce
! Majcurc Events as soon as reasonably practicable after its occutrence but not {ater than

';r. five (5) days afier the date on which such Party knew or should rcasonably have known
b of commencement of Force Majenre Event. Notwithsianding the above, if the evemt of
\ Force Majeure Event results in a breakdown of communications -rendering it not

nl rcasonably practicable to give notice within the applicable time limit specified herein

) then the Party claiming force Majeure shall give such notice as soon as ressonably

.1 practicable after the reinstatement of communications, but not later than seven (7) days

N after such reinstatement. e '

" 14.3 PARTIES OBLIGATIONS IN CASE OF FORCE MAJEURE EVENT

w

(a)  the parties shall co-operate, negotiate in good faith and develop and implement

3 plan of remedial and rcasonable aliernative measures 10 remove/remedy Force
: Majcure Event to cnable the performance of the affected party provided

] however, that no party shall be required under this provision to setile strike o

: _' other labour disputes if considered to be unfavourable w it.

{b)  Upon the occumrence and during the pendency of any Force Majcure Event,
" nonec of the party shail be relieved of their labilitics/obligations inchuding
f liability for the payments as per this Aprecment.
- (c) In case the Force Majeure Event necessitates extension of time for project
i implementation, it will be duly accepted by boih the parties
g (d) the extra cost for complction of praject due 10 Force Majeure Event including -
L inter-alia the additional or exisa work requited to be donc, interest dunng the

extended period of project completion and escalation shall be duly considered in

¥ the project completion cost for all purposes of lhis agreement.
,.i Vi

n ASLA B!OENERGV’(IND!A} LTD.,

"T
(Sharat Chandra Rastoys "
; j Secretary MANAGING DIRECTOR
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ARTICLE - 16

RESOLUTION OF DISPUTES

16.1 GOOD FAITH NEGOTIATIONS

16.2

In the event of any Dispute or differences between the parties {a “*Dispute™). conceming
performance of this Agrecment and/or the nghts and hiabihities of the Partics in respect
of which a procedure for the resolution is not otherwise provided for in this Agreement,

the following provisions shall apply;

(a)  either Party shall give to the other party a wrilten nolice setling out the material
particulars of the Dispute and requining a senior officer not below the rank of
Superintending Engineer or equivalent from both the Board and the Company to
personally meet at former’s headquarter, within 15 (fifteen) 4ays of the daie of
receipt of such notice, to attempt in good faith, and using their best endeavours
at all times to resolve the Dispute; and

(b)  if the Dispule is not resolved as evidenced by the terms of the setilement being
reduced to writing and signed by cach of the above officers within 30 (thirty)
days after the date of receipt of the notice described in Article 16.) (a) by the
relevant Party, then the matter shall be referred by the respective officers 1o the
controlling Chief Engineer of the Board and Chief Executive of the Company
who would meet the endeavour to settle the dispute within a further period of 30
(thirty) days i.e. within a total period of 60 (sixty) days of the initial daie of
receipt of notice of dispute as per Article 16.1 (2). .

(¢) For the period, dispute remains unsetiied, both the paries may agree at
Officers/Chief Engineer and Chicf Executive level for compensation by the
defaulting party to the aggnieved party for the losses and damages suffered by
the latter. Such loss may be determined taking into consideration the prevalent
commercial practices as adopted by CEA/NREB etc. from time to time;

(d)  the Dispute shall l'ac‘subj'ccl to the provisions of Article 16.2 dealing with
Arbitration, or to any litigation, only afler_provisions of Article 16.1 (a) have
been fulfilled and the Parties have failed to execute a written settlement in
accordance with Article 16.1 (b).

ARBITRATION

Except as otherwise provided in this Agreement, any dispute thal can not be resolved
by the Parties pursuant to Article 16.1 arising out of or relating to thus Agreement or the
interpretation hereof of any arrangements relating hereto or contemplated herein or the
breach. termination or invalidity thereof shall be refcrrrd finally to Arbitration.  Such

-- .. —kor ASIA BIOENERGY {INDIA} LTD.,
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disputes or differences shall he referred 10 Iwe Arbiirators  appointad  within (W)
{Sixiy} days, onc appoinied by the Company, and the other appoinicd by the Board. and
the two Arbitrators shall appoint one Umpire before procceding with the Arbitration. If
the two Arbitrators to be appointed by the Parties fail 10 agree upon an umpire within
thirty (30) day of their appoiniment, the third Arbitrator shall be appoinicd by GOUP.
The Panics agree thal any decision on award of the Arbitrators shall be final.
conclusive & binding upon the Pasties. The Arbitration shall be yovemed by the
Indian Asbitration and Counsellation Act of 1996 and anv modificanions thereof aml
the venue shall be as decided mutually by the Arbiirators/Umipirc. Al Arbitration
proceedings shall be in the English Language, judgement upon the award rendered in
such Arbitration may be enforced in any couwrt of competent jurisdiction. at Lucknow
having jurisdiction tn respect or any application made for the filling of the Arbitration
agreement herein contained and/or for any interim relicf or direction or otherwise.
during the pendency of arbitration proceedings and upto the date of making of the
award in such Arbitration.

gecretary rd
- ecuicity Bod
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ARTICLE - 17 ’7 -
- #a
LIABILITY AND INDEMNITY
’E -
17.1  LIMITATION OF LIABILITY ~
{a) - Except as expressly provided in this Agreement, neither the Company nor the Board 3 -
nor their respective officers, directors, agents. employees or Affihates (or their. officers, -
directors, agents or cmployees), shall be liable or responsible to the gther Panty or its ¢
Affiliates, officers, directors, agents, employees, successors or assigns (or their : -
respective insures) for incidental indirect or consequential damages. connected with or .
resulting from performance or non-p.~formance of this Agreement. or anything done in 2
connection herewith. including claims in the nature of lost revenues. ineome or proins L e
(other than payments expressly required and property due under this Agreement, any -
increased expense of. reduction in or loss of power generation produciion or equipnient ™
used therefor, irrespective of whether such claims are based upon breach of warranty, v} -
tont (including negligence, whether of the Board, the Company or others), strict 7
liability, contract, breach of statutory duty, operation of law or otherwise. The Board ;
shall have no recourse against any officer. director or shareholder of the Company or Az
any Afhiliate of the Company or any of its officers, directors or shareholders. The 3 ,
Company shall have no recourse against any officer of the Board. or anv afTiliate of the ~ T
- Board or any of its oflicers. 3 4
3
(b)  Notwithstanding this Article, a Party shall be liable to the other Panty for any additiona) L
costs, expenses or loss suffered, ansing directly from a willful default of the Party’s ¢ =
obligations under this Agreement. .
(©) For the purposes of this Article, “*willful default” shall mean; - z
: B
S @ an intentional or reckless breach disregard by a Party of its obligations under }g
. this Agreement; o ‘ LW
. . _ o s
(iif}  a failure to remedy a breach resuvlting from an error of judgemem or misiake Ty
ansing in good faith; or 3 ’
_ -
(iii)  a failure 1o remedy a breach resulting from an action in accordance with Prudent o
Industry Practice. % -
. -
17.2 THE COMPANY INDEMNITY o
(2) The Company agrees to defend, indemnify and save harmless the Board, its officers, _
directors agenis, emplovees and Affiliates from and against any and ali actions. claims -
costs. demands demages, expenses {including reasonable legal fecs), judgements,
~=-—-- -~ liabilities, losses, proceedings and suits by any Person thai are caused by or substained
on facilities owned or controlled by the Company unless caused by the action. -
negligence or the willful misconduct of an officer of the Board or any office, Directof,
Subcontractor, Agents, Employees of the Board. i
»” )
‘ E?r ASIA BIOENERGY (INDIA) LTO..
; 10g%) i .
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(b) AN claims under this Anicie shall be made in writing within a2 reasonable period of
rime from the time of alieged conduct giving rise 1o the claim. or within such shotier
period as may be prescribed by any himuation statute applicable at the Project Site

and/or the Power Station.

173 THE BOARD INDEMNITY

(3)  the Board agrees and shall defend, indemnify and save harmless the Company. ns
officers, directors, agents. employees and Affiliates (their respective ofRcers. direciors.
agents and employees) from and against any and all acnon. claims cost, demands,
damages, expenses (including reasonable legal fres), judcemems. liabilities. losses.
proceedings and suvits by any Persons that are caused by or susiained on facilivies owned
or controlled by the Board, unless caused by the action. neehigence. or the wiliful
misconduct of an officer of the Company or any officer, dnrcctor subcomractior. agemt

or employee of thc Company.
Any claims under this article shall be made in writing within 3 reasonable period of

time from the time of alleged conduct giving rise 1o the claim. or within such shoner
period as may be prescribed by any limitation statute applhicable at the Project Sie

and/or the Power Station. -

(b)

174 NOTICE OF PROCEEDINGS "

(2)  Where the Party reccives a claim from a third party in respect of which it is entitled to
be indemnified under Anicle 17.2 or 17.3, il shall prompily notify the other panty of
such claims.

Neither Party shall settle or compromise any claim, action, suit or proceeding with third

(b)
party in respect of which it is entitled to be indemnified by the other party without the
prior writlen consent ofl.hathrty such conscnt shall not be unreaconably withheld or

delayed.
17.5 CONDUCT OF PROCEEDINGS

(2) A Panty (the onginal Party) shall have the right, but not the obligation to comest. defend
and litigate any claim, action, suit or proceedings by the third pany alleging or asseniing
against it arising out of anv matter in respect of which it is enfitled 10 be indemnified by
the other Pany or indemaifyving Pany.

The reasonable costs incurted by the onginal Party to contest, defend and liigate any
claim. action, suil or proceeding by any third party shall be covered by the indemnity

from the mdemnifying Party.

{b)

The indemnifving Party shall be entitled, at ats oplion. 10 assume and control the
__defense_of such claims, action, suit or proceeding al its expense provided it gives
prompi nolice of ils intention to do so o the onginal Paty contesting or defending the

suit or proceeding by the third Party.

(c)

'S ? cla.&
POMWER FROM MUNICP AL SOUID WASTE JLUGIOWE 2

™



(dy  The mdemniiving Pany shall reimburse the original Party for all reasonable costs
previously incurred by it prior 10 the assumption of such defence by the indemnifyine
Pany.

17.6 REPRESENTATION

The indemnified Pany shall have the right to employ its own counse! and such counsel
may participate in such claim. action. suit or proceeding. but the fees and expenses of
such counsel shall be at the expense of such mdemmﬁcd Pany. w hen and as incurred.

unless:;

{1} the emplovmenlt of counsel bv such mdcmmﬁcd Party has been aulhonscd in writing by
the indemmifving Panty,

(by  the indenmified Pany shall have reasonably conciuded thai there mav be 2 conflict of
interest between the indemntfving Party and the indemnified Pany in the conduct of the
defence of such action;

(e) the indemnifying Pany shall not in fact have employed mndependent counsel,
reasonably satisfactory to the indemnified Party, to assume the defence of such action
and shall have been so notified by the indemnifted Pany; or

(dy  the indemnified Party shall have reasonably concluded and specifically notified the
indemnifving Pany either that there may be specific defence available to n which are -
different from or additional to those available to the indemnifying Pany or that such
claim, action, suil or proceeding involves or could have a material adverse effect upon
it beyond the scope of this Agreement.

i7.7 SURVIVAL ON TERMINATION

The provisions of the Artitle shall survive the termination/expiry of this Agreement. "%

of I{LIA BIOENERGY (INDIA) LTD.,

(Sharat Chandra Rastogi
Secretary
U.P.ftate Electsc:ty Foard
Sbikti Phawan, LU. KKOV/
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ARTICLE - 18

NOTICES

18.1 ADDRESSES

Except as otherwise expiessly provided in this Agreement. all notices or other
communications which are required or permiited under this Agreemem shall be in
writing and shall be considered served on the other panty for being taken notice of by
other party, if delivered personally under acknowledement of sent by reeisiered or
certified mails. tel ~copier. fax. relex or:aelegram addressed 1o the folloning

(2} If to the Company :

Attention —: Director
Asia Bioenergy (India) Lid..

824, Poonamalice High Road
Kilpauk ‘
) Chennai - 600 010
' TamilNadu
Telephone : 044- 641 1362/642 §992/642 71577

Fax : 044- 641 1788 -
(b) Iftothe Board :

Altention : Chaimman
U.P. State Electricity Board
Shakti Bhawan, 14 - Ashok Marg
Lucknow (U.P.) -

Telephape : 0522-280103. -
Fax No. 0522211169

(c) If to the Government :

Secretary, Una Vibhag (Depanment of Energy)
Sachivalya Annexc

Gonvt. of Unar Pradesh. Lucknow.

All notices or communications given by teiecopiar, fax, telex or telegram shall be
confirmed by sending a copy of the same by post in an envelope. properlv addressed 1o
the appropriate party, for delivery by registered or centified mail

18.2 ‘CHANGE OF ADDRESS

Any party may, by nolice of at least 15 (fifteen) days to the other Party. change the

addresses and/or addresses 10 which such potices communications are 1o be
delivered or mailed. /

s soerat o -

Secretz:y 39
MANAGING DIRECTOR
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ARTICLE - 19

MISCELLANEQUS PROVISIONS

19.1 AMENDMENT

This Agreement cannot be amended except with thc written and explictt consent of the
parties to this Agreement.

19.2 HEADINGS

ULa0En G & &
_ [

The Headings contained in this Agreement .ve nsed solely for convenience and shall
not be used in anv manner 1o aid in the interpretation of this Agreement.

19.3 THIRD PARTIES

This Agreement is intended solely for the benefit of the paries hereto. Nothing in this
Agreement shall be construed to create any duty to or standard of care with reference
to, or any hability to. any person noi party to this agreement.

e

1
LG
& 1

19.4 NO WAIVER

K>
v

{a)  No waiver by either Party of any default or defaults by the other Pany n the
performance of any of the provisions of this Agreement;

T

(i) shall operate or be construed as a waiver of any other or further default . i{ .
of defaults whether of a like or different character; or ); -
e =
(ii)  shall be cﬂ'ccnvc unless duly exccuted in writing by a.duly authorized 3} -
representatiye of such party; ot Y f
: . : . : K
(b)  Neither the failure by either party to insist on any occasion upon the a
performance of the terms, conditions and provisions of this Agreement nor any 2
time gap on this account not other indulgence granted by one Party to the other .& 5
shall be deemed to act as a waiver of such breach of acceptance of any vanation , B
or the relinquishment of any such right or any other right hereunder, which shall <
remain in full force and effect during the term of this Agreement. )e
. . -
19.5 RELATIONSHIP OF THE PARTIES o
3
This Agrecment shall not be interpreted or construed or create an association. joint F -
veniure, or partnership between the panies or impose any parinership obligation or :
- Hability. upon either party. Neither party shall have any righi. power or authorrty 10 s
enter into any Agreement or undertaking for, or act on behaif of, or to act as or be an Vi
agent or representative of, or to othepwise bind, the other party. d
mwmw Lio., Y
‘ £ -
(Sharat Chandra Rastogi) - j
' Secretary MANAGING DIRECTOR 50 &
U .P.Smate Electric;ty Ecexd . .
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196 SURVIVAL

Canccellation, cxpiration or carlier termination of this Agreement shall not relieve the
parties of obligations that by their nature should survive such cancellation. expiration of
termination, including, without limitation, warranties, remedies, promises of indemnity
and confidentiality, provided, however, that ail obligations surviving the cancellation,
expiration or carly termination of this Agreement shall only survive for a peniod of

thirty (30} years.

19.7 LANGUAGE

The language of this Agreement being English, all documenis. notices. waivers and al)
other conmunications, writien or otherwise, between the panties in connection with this

Agreement shall be in English.

19.8 GOVYERNING LAW

This Agreement and the rights and obligations hercunder shall be interpreted consuved
and governed by the laws of India, as in force from ime to time.

199 ENTIRETY

::7  This Agreement and the schedules attached hereto arc intended by the parties as the
final expression of their agreement and are intended also as a complete and exclusive
statement. Al prior writien or oral understandings, offers or other communications of
every kind pertaining to the sale or purchase of energy and power 1o the Board or vice
versa are heseby abrogated and withdrawn.

19.10 ASSIGNMENT

Save and except as provided in article IS, this Agreement shall not be assigned by
cither party other than by mutual agreement between the parties m writing provided
however, that the Company may assign this agreement 10 2 newly organized, affiliated
Corporation or to any other affiliate controlled by the Company, in cach case with the
prior consent of the Board, which consent shall not be unrcasonably withhekd
Notwithstanding the foregoing, for the purpose of financing the Project, the Company
may assign or create security over its nghts and interests under or pursuant 1o {3y This
Agreement, (b) any Agreement related to the Project, (¢) the Project. (d) the movable
property and intellectual property of the Company. or (¢) the revenues or any of the
rights or asseis of the Company. The holder of any security (including Lender) created
under this Article 19.10 shall pot be prevenied or impeded by Board from enforcing
such security in accordance with its terms, inchading, withous limitation, exercising any
right it may have to re-assign this Agreement 1o a new qualified owner or operator of
.the Project. The Board shall execute all such co ienment__and sor
acknowledements of any securily created in accordance with this Anicle 19.10 as are

reasonably requested by the Company, to give effect 1o the foregoing.

Notwithstanding the above, the Board shall have the righf, with prior written notice to
the Company, to assign this A t to any entity assustune all or part of the Board's
" GRTRALE:

rights and obligations in connection-with the purc

] L2
f
/y Rastogi) Jw,\/ 5)
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that such transfer does not matenally and adversely affcct the ability of the iransferee 1o
perform its obligations under this Agreement.

19.11 CONFIDENTIALLY

13) Each of the parties shall hold in conhdence the copyright documents and other secret
technical or commercial informainion supplied 1o it by or on behalf of the other pany
relaung to the design, construction, insurance, Operalion. maintenance, management
and financing of the Project and shall not, save as required by law or approprate
regulatory/legisiation authorities, or to the prospective lenders to or invesiors in the
Company, or to the professional advisors of the parties hereto or of such lenders or
investors, as aforesaid. publish or othenvise disclose or use the same for its.own
purposes otherwi. < than as may be requlrcd 1o perform ns obheanons under this
Agreement.

(b) The provisions of paragraph (a) above shall not apply 1o ;

(i) any information in the public domain, othenvise than b) breach of this
Agreement:

(i)  information in the possession of the receiving party thereof before divulgence as
aforesaid. and which was not obtained under any obligation of confidentially;
and

(iii). iinformation obtained from a third party who is free to divulge the same and
which is obtained without-any obligation of confidentiafity.

(iv)  disclosure of any information 10 any Govemment agency for obtaining.

receiving, and/or maintaining any Government Authorizations.

19.12 SUCCESSORS AND ASSIGNS e N

o . , :
This. cht shall be binding upon and ensure the bcneﬁl of th:s pamcs hereto and

their respective successors and permitied assigns. T T T

1$:13 RIGHTS OF L-ENDERS

(3) The company may encumber by morigage or other proper insirument. its rights. title
and interest in the project and in this Agreemeni in order 1o finance the development,
construction, completion and operation of project.  The execution of any such
morigage, or other instrument, or the foreclosure thereof, any sale thereunder either by
judicial proceedings, or by virtue of any power reserved In such morigage or
indebtedness, or the excrcising of any right. power or privilege reserved in any

. mortgage or other instrument shall not be held as a viotaiion of any other terms and
conditions hereof and is hereby expressly permitied by the Government/Board. or as an
assumption by the holder of such indebtedness (the “"Lender”) personally of the
obligations of this agreement (and the liability of such lender shall be limited to the
interest of such lender in the project). No such encumbrance, foreclosure conveyance
or exercise of right shall relieve the Company from its l’iabulny under this Agreement;

; For ASIA BIOENERGY ({INDIA} LTD.,

1
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if the company shall encumber its tnierest in ail or any pant of the project or 1h

{b) ,
Agreement, the Company or any lender shall give notice 10 the Board of the existenc:
thereof;

(c) All payments so0 made. by the Board 1o Lender shall be as effective under this

Agreement as the same would have been 1f done and performed by the Company-.

19.14 CHANGE INLAW
(a) Definition of Law

For the purpose of this Agreement, “Law™ means any Act. ruie resulation. notification,
directive order or instruction having the force of Law cnacied or issued by any
competent legislaure, Government or Statutory Authority of India. Court or Tribunal.

(b}  Definition of Change in Law

“Change-in-Law”™ means any of the following events occurring afier the date of signing
of Implementation MOU dated 14 th February, 1997 between the Company and
Mukhya Nagar Adhikan. Lucknow Nagar Nigam as a result of. or in connection with.

any action or inaction by any competent authonity including any statutory authority.
government, courl, tnbunal or legislature,:

(i) repeal, in whole or in pa;n of an existing Law;
(ii)  any enactment or making of a2 new Law or approval, permil, consent efc.

(iii) any amendment, alteration, modification or repeal or any existing Law by a
competent court, Tribunal or legislature in India or; _

(iv), any authonative interpretation of an existing law issved by a competemt Cownt,
Tribunal, Goveinment or Statutory Authority contrary 10 the existing official
interpretation thereof, in cach case coming into effect after the Effective Date,
and directly or indirectly affecting the Parties to this Agreement m thar
performance of their obligation relating to the construction and cost of
construction under this Agreement and provision for which has not been made
clsewhere in the Agreement.

(v)  cancellation or non-rencwal or a change in the conditions apphcable 1o any
approval, consent, permit, clearance ¢tc. granted in relation to the Project (other
than due 1o a breach by the Company of such conditions);

(vi) commencement of any Law that has not yet entered into cfTect as of the u
date of this Agreement,

~ 1
{vii) imposition of a requirement for any approval, penmit, consenl. clearance  efc. Il

not required as at the date of this Agreement,

(viii) change in the manner in which a Law is applicd or interpseted by any competent

body having authority for thefiiterpretation. 2000 X@CROE REATFTINBIRY EYT,
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Law, on or after the date of the agreement dated 14 th February 1997 between
the Company and Lucknow Nagar Nigam.

(ix)  any other change in. or other alteration of, the application to the company in
relation to the" Project of rates of taxes/duties/imposts elc. or depreciation
schedules.

ic) Delays

In the event any Change in Law coming into force prior to the Schedule Commercial
Operation Date of any Unit causes any delay in Commercial Operation of the Unit. the
Schedule Commercial operation date of that Unit shall be exiended by a reasonable
time as mutually agreed between the Board and the Company.

{d) Additional Expenditure

The amount of any additional expenditure incurred by the Company with regard 10 the
Project which is reasonably necessary 1o comply with any Political Force Majeure
coming into force prior to Unit (last) Commercial Operation date shail be added to the
Capital cost subject to approval by GOUP and the Board. To the extent the amount of
any such expenditure shall have been funded with equity and Debs, interest on Debt,
and Debt Repayment attributable thereto and shall be reflected in the capital cost of the
Project.

(¢)  Change in Tarifl due to Change in Law

If there is any change in tanff as per Anticle 3, due to Political Force Majeure. then the
same would be got approved by the Board/Government. Any additional cost resulting
out of Political Force Majeure would be translated in to incremental tarrif which shall
be added to the Company tarrif prevailing at that time and this thanged tarrif shall be
used for future energy payment. Annual escalation as provided Article -3.1 shali be
apphied on such tarrif for remaining term of the Agreement

19.15 ASSIGNMENT OF LENDER

The Board Acknowledges that this Agreement is an integral pant of the Company’s
financing arrangement for the Project, and agrees to make reasonable effonis to assis)
with such fimancing, by the Company including execuling a commercially reasonable
consent to a assignment of this Agreement for the benefit of the Lenders supplying such
financing.

19.16 NO THIRD PARTY BENEFICIARIES

‘This Agrecment shall not confer any right of suit or action, whatsoever. on any third
Panty.

19.17 AFFIRMATION

The Company and the Board declare and affirm thal neither Panty. Nor its Directors

cmplovees, any of its agents or. i case of thef el ?'%%5&5{@"*@9 bPnor
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has it undentaken to pay nor it shall in the future payv any unlawiul commission. bribe.
yoffs, kick-backs and that it has not n any other way or marmer paid any sums,

p2
whether in Indian currency or forcign cuirency, in India or abroad, or in any other

- manner given or offered 1o give any gifis and presents in India or abroad 10 any person

or Company to procure this Agreement. The Company and the Board undertake not 1o
engage in any of the said or similar acts, during the terms of and relative 1o, this

Agreement.
NO ADVERSE DISCRIMINATION

Board shall not practice any adverse discnmination aganst the Company in the
exercise of its discretion or authority under this Agreement with respect to dispatching
~f the encrgy generated by the Project and approval of dcheduled Outages and a
Forced Outages. The Company shall nol unfairly discnminate against the Board under

this Agrcement with respect 1o its obligations hereunder:
WAIVER OF IMMUNITY ™

The Board hercby irrevocably agrees thai it hereby expressly and irevocably waives
immunity inciuding without limitauon, immunity from (1) service of process, (i)

junisdiction or judgement of any court of tnbunal, (iii) execution of a judgement, and

(iv) antachment of any of Board’s property prior lo any entry of judgemcent or from
atiachment of its property in aid of execution upon 2 judgement against the company or
its successors, assigns, contractors, agenls, representalives and cmployees, or the
Lenders, and from set-off from any legal proceedings, to enforce or collect upon any
liability or obligation of the Board related to or arising from the transactions

contemplated by this Agreement. -

P

(Sharzt Chendra Rastogi)
Secrezry

U P Swane Electriciny Tears

‘eiku Pbawan, LUCKNOW
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n - DPR Worksheet Elements

o GHG Mitigation potential of the
technology/equipment

o Status of identification and negotiations
with venture funds and GHG mitigation
funding agencies

o Details of project agreements and contracts
and their terms

¢ Description and quantification of risks and
measures for mitigation or coverage

The Louis Berger Group, Inc. The Louis Berger Group, Inc. 1

H DPR Worksheet Elements

¢ GHG Mitigation Application Macro Checklist
Real, measurable emission reductions,
sustainable development potential

¢ Emission reduction calculation check list

¢ Details of carbon accounting- Baseline,
Project boundary identification and
justification

The Loiis Berger Growp, Inc. The Louis Berger Group, Inc. 12
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GEP-CCS: A USAID/India program February 25-26, -
implemented by The Louis Berger Group,

Inc.

. DPR Worksheet Utility

o It compiles the main DPR information in a
concise form

e It is prepared after the first level of due
diligence on promoters, technology, market
for product and service, GHG estimation and
after consultations with project developer
and possibly with concemed Govt. agencies

o If prepared by an independent agency like
Climate Change Center, it will lend more
credibility to the project

e It could help the promeoter to obtain GOl
approval and funding

The Lonis Berger Geoup, bac The Lowis Berges Geowp, Iac. 13

Thank You!

Chmate Chnage Centers’ Project
Develonment Training : DPR Tool 7
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Detailed Project Report (DPR) Worksheet

For GHG mitigating projects under
USAID's Greenhouse Gas Pollution Prevention Project — Clirnate Change Sepplement

Managed by The Louis Berger Group, Inc.
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SECTION B: PROUECT FiNANCE FOR CLEAN ENERGY AND GHG MITIGATION ...
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2, Project Costs/Proposed Ownership
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Instructions:

This form is for the purpose of gathering relevant project and equipment finance
information for projects developed under USAID India’s Greenhouse Gas Pollution
Prevention Project - Climate Change Supplement (GEP-CCS). It is designed for project
developers and financial institutions involved with clean energy or other types of GHG
mitigaling projects that are placed into the GEP-CCS pipeline.

Format: The form is designed to capture two distinct types of projects: Section A)
Basic Equipment Finance, and Section B) Project Finance.

Basic Bquipment Finance is defined as the purchase of equipment, using externat debt
financing, in which corporate balance sheet financing is need to pay back the loan. An
example of this might be where an Indian firm installs a bank of solar pancls oa the
factory roof for captive cnergy. Since this would not imvolve a direct extermal revenue
stream, it would need to be financed through balance sheet payments. Information
requirements for simple equipment purchases are focused almost solely on the existing
financial credit-worthiness of the buyer.

Project Finance, by contrast, is focused on anticipated revenue streams from the project
activity (or off-balance sheet financing). For example, a grid-based biomass co-
generation facility would likely depend upon energy payments from a jocal clectneity
board. Much more detailed information about the project, project promoter, power
purchase agreement, debt anid equity sponsors and profitability and cash flow mnalyses
are necessary to determine the relative risk and financial viability of the project.

As both types of projects are eligible for support under the GEP-CCS, this form addresses
each type of financing. For simple Equipment Finance, complete Section A only. For
Project Finance, complete Section B to describe the entire project, and also complete a
Section A form for each major piece of project equipment that is imported from US
suppliers. This is a working clectronic document/check-list. 'When cach question is
answered, place an electronic checkmark (V) in the lefi-hand box as a reference point for
compiction of the form.

1754
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1. Contact Information for the Prospective Borrower

 Name Company

o

£y

)

-y

Address

City, State, Province

Contact Name

l’&"‘h tw \:%’"’Ll"‘\" 'W; vy

Contact Phone

~

Contact FAX

Contact EMAIL

2. Availability of Financial Information on Borrower

e

Auditfmanciai statements available for last 3 fiscal yrs?

v

e

i

4t

[ |

Andited financials being provided to LBG Washington?

Was firm in same general line of business for last 3 years?

[ 24

years? -

Has firm reported operating profits AND net income during each of last 2

3. Borrower’s Financial History (last three Fiscal Years)

v 6 A

EBIDT/Total income

-

T

Operating Profit (OF)

.

A

OP/T1

B
TE

Net worth

ﬁ,

Equity

”r

EPS

Ty

l’%’

Dividend

h- .

Major Capilal Investments

g

-| Debt:Equity ratio

Fixed Asset Coverage Ratio

fv

Cumrent Ratio

r
oy

Credit Rating by Lead FI/Bank

A

Depreciation/Amonization
Expense

'

[ 4

N
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fr

f

3
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&
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4. Backgrousd informatios oa all used and wansed short and lonp-icrm debt
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SECTION A: CLEAN ENERGY AND GHG MITIGATION EQUIPMENT FINANCE «')‘
X
About the Equipment/Tecbhnology: Larger clean energy or GHG mitigating projects "y
(Project Finance} may involve more than one type of environmental equipment. ﬂ_). 5
Complete sections A5 through A 10 for each piece of relevant GHG mitigating . .
equipment. - , i
A
2,

5. Description of technology/service to be purchased

S

s .
1.

1
."_‘)

s Vs
N ¢

Wi

SN SN R
L

¥
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i
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6. Description of the GHG mitigating potential of the ;échnology

-
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7. Abeat the Business Negotiations

Is the manufacturer of the technology a domestic company?

Is the manufacturer located overseas (exporter)?
is the manufacturer a US company?
Have any price negotiations occurred?

Has a purchase order been submitted?

How many units are in the Purchase Order?
What is the estimated unit cost of technology (USS)?
‘What js the total cost for the Purchase Order?

8. Contact Information on the Mapufacturer

v | Name of Manufacturer
Address

City, State, Province
Contact Name

Contact Phone
Contact FAX

Contact EMAIL

9. Aboaut the Trade Finsncing (For Equipment Imported Inte India)

Is rade financing being sought for the import of the equipment to India?
What type of trade financing is being sought {insurance.guaraniees, working capital?

10. Has a domestic or overseas lender been identifled?

Name of Lender

Address

City, State, Province

Contact Name

Contact Phone

Contact FAX

1 Conlact EMAIL

11!



SECTION B: PROJECT FINANCE FOR CLEAN ENERGY AND GHG MITIGATION

Project Name: | IR
Project Promoter:
Special Purpose Yebicle:

1. Executive Summary: Project at 2 Glance

|
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2. Project Costs

T Plant & Machinery

Land & Building

Civil, detailed Eng.

Erection & Commissioning

Preliminary & Preoperative
Expenses

"Working Capital Margia

Coatingencies

Total Project Cost

Total Equity Portien

Total Preject Cost

4. Committed Financing (if any)
a. Commitied Debi Providers
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b. Committed Equity Providers
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3, Estimates of Profitability

| Revenue from power sale

| Other revenue

| Fuelcost

O&M Cost

| Admn/selling cost

Depreciation
Interest Term loan
. Workingeap
| PBT

Provision for Tax "

PAT

Net Cash Flow




6. Pi"ojected Cash Flow

s ‘f‘-}ﬁf'ﬁ \'2"”"‘ i ::-"- SR 1 R iR Sl r37 5[ T Y]‘S'ﬂ ‘-T‘lﬂ:.ﬁ.ﬁ'f Y]"‘Gs Yr‘] R Yrs —r
Sources of Funds | T '
PAT i
Depreciation

| Inc, in Equity capital
Tnc. in term loans |

Inc. n bank borrowings

Totalsources . ...
Application of funds
Capital Expendituse
Inc. in Current Assets

Term loan repayment

Taxes ! . -

Dividend I A

Total Application

Net Surplus

RR

DSCR

Av DSCR

o |

iR AL

2
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7. Status of Finamce Nepotiations

Are you ia negotisations with any prospective debt providers? If yes, please specify
and elaborate on expected time frame.

Do you plan to submit this project to » private veature capital firm or aa
international equity organization (e.g. REEF)? If yes identify specific fund and
elaborate on negotiations.

Do you plan to submit this project to an interuational tepder for carbon emissions
reductions (¢.g. Oregon Climate Trust)? If yes, please specify tender and clesing
date for submission. :

177
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8. Project Promoter Contact Information s B
; | -
Name of Project Promoter "
Address -
City, State, Province N
Contact Name Y.
Contact Phone . -
Coniact FAX .
Contact EMAIL . “F
¥ -
9. Project Management Team R
v | Name 1 2
3. @
BT
e @
o
» o3
! =
j_ =
5 A §
8

‘What were ai es
last 3 years?

Book value of firm?

L

B

y e (Y

]

EPS reserves and surplus last 3
years?

‘What is current business?

What are synergies between
business and this project?

14
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11. Project Promoter Relevant Experience:
Briefly describe the relevant expesience, if any, possessed by the project promoter. Has
the promoter developed similar projects?

12. Special Purpese Yehkicie Contact Informantion (If applicable):

Name of SPY

Address

City, State, Province

Contact Name

Conlact Phone

Contact FAX

Contact EMAIL

Names and shares of the
promoters

-Is a Sharchclding agreement
in place

Salient terms

15

111
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13. Project Details v
J e .:«ldﬁu"r e Lt . »
Greenfield project or v
involves existing equipment? ' -
Is GHG mitigation achieved N
by Process Improvement or -
Clean Energy Generation? L
Size of Project (MW)? L -
Project Location? City, }}C
Province A
OAT or on-grid? -
State Electricity Board? ' F o
Technology? ~ @
Type of Fuel?
Source of fuel supply? ‘

14. Feasibility Details -

?’i" r—r" F‘w—r’r‘ ﬂ"“‘i‘t Fo-vl we 64 'ﬂ""‘c"
i &

e[ T ; i s
TWas Feasibility Study —
prepared independently?
What firm prepared the
Feasibility Study? List ‘ .
address and contact details ’ ' -
L N
.
-
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15. Background o the Power Parchase Agreement (H Applicable)

T Does Project mvolve PPA (Yes or No)

If no, skip to next heading.

Has a PPA been signed? (Yes or No)

Nature of Agreemeni? Take or Pay? Othes?

Name of state electricity board o primary
PPA signatory?

‘What date was the PPA signed?

When does it enter into foece?

What is the length of the PPA? (Years)

What is the mitial purchase prict?

What is the aimmual % increase i purchase
price?

Can the project scll power directly 1o major
consumers? (Yes or No)

What are the securities provided for the
revenues? Have the domestic lenders
approved these mechanisms? Are there any
special clauses. or provisions of relevance
to the mvestors?

Wheat are the terms of Payment to the
project developers? Any special clauses of
reicvance o the investors/lenders? Have the
domestic lenders approved the payment
terms?

What arc the major provisions {cvent
defimitions, treatment of the off time, ¢tc.)
of the Force Majeure clauses?

What is the method of fixation of tariff {two
part, availability etc )? Are there any
provisions for doened generating/penalties?
What is the treatrnent for infirm power?

Have the provisions for change in law,
termimation, hqudated damages , etc. been
approved by existing lenders/mvestors?

Would the SEB/generating utility want a

share in the ownership of carbon offsets?

17
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16. Other Agreements {(where applicable)

e

k2

e -3 s
Fuel supply agreement signed?

Water/utility 'supply' agreemcni ‘signed?

Shareholder’s agreement been entered

into between existing equity holders?

Special provisions of above

agreements?
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1. intil’y' aad Describe Risks

Regulatory?

Contract/counter party

Construction?

Technology?

Management?

Enforceability of
Contracts?

Competition?

Exit?

19
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13
18. For risks identified in section 14, discuss Mitigation/Coverage measures = -
3 r ;- 4 i 3 . :3
Risks Describe Mitigation/Coverage -
Market?
Couniry/Sovereign? -
] “
J -
Regulatory? . ‘1
e :
) =
-1
Coniract/counter party T
3, ®
Construction? ’,
Lg
.
Technology? = z
!
Management? ?
Enforceability of ’k i
Contracts? .
»
Competition? ‘_:7- é.. -
Ll
Exit? ; -

r-

F.4
“leﬂ
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SECTION C: CARBON COMPONENT.

Checklists were adapted from a varicty of sources including Natsource, LLC

{(www.natsource.com ):

1. GHG Mitigation Applicability Macro Checklist (3R answers shouid be YES)

Yes

Ne

Does project generaie real, measurable, Jong-term, additionat and
verifiable emissions reduciions vis-d-vis aunrent baseline aliematives?

Arc there sustaimable development benehits such a3 increased employment
and protecting brodiversity?

Docs the project rely on ODA ffomn Annex B Coumtries?

Has the project received bost country approval?

Does project meet size definition for Boon Fast Track CDM?
—umder 15 MW for renewsbles projects

~mnder <15 gigawatthours/year savings for enegy efficicacy projects

—under 15 kilotoanes CO2E for cmissions reductions from process changes

2. Emission Reduction Calculations, Mounitoring and Verification Checkist

Yes

Ne

Does the project involve a discrete reduction of emissions?

Have the emissions reductions been cstimated with an accepted
methodology?

Has a monitoring methodology been established?

Has a third party werifier been contracied 10 verify actual emissions
reductions and sustainable development gams?

Has clear ownership of emissions reductions been determined and

documented?

21
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GEP-CCS: A USAID/India Program
implemented by The Louis Berger Group,

Inc.

February 25-26, 2002

Monitoring

project
@ Site visit (if required)
Tracking regulatory environment
= Update risk profile
» Audits
Consultations

Environment & Social‘

= Periodic information disclosure by

17

E&SA Instruments

Lt

B

Environmental Audit
Environmental Action Plan
Risk Assessment

Social Impact Assessment
g Resettlement Action Plan

8 B 8

Environmental Impact Assessimient

18

Climate Change Centers' Project
Development Training

Environmental & Social Analysis 2
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GEP-CCS: A USAID/India Program
1mplement9d by The Louis Berger Group,

Inc.

February 25-26, 2002

Environmental Impact
_Assessment

PR 3T

To identify and assess the potential
environmental impacts

Evaluate alternatives
m Design appropriate mitigation,
management and monitoring measures

Environmental Audit

Focuses on an existing insta
or activity '

@ Involves a systematic, periodic evaluation

of environmental management

Review the performance of an
organization, management and equipment
with the aim of safequarding the
environment

llation, facility,

Qimate Change Centers' Project
Opment Training Environmental

& Social Analysis 3

197



GEP-CCS: A USAID/India Program
implemented by The Louis Berger Group,

Inc.

Climate Change Centers' Project
Development Training

February 25-26, 2002

Environmental Action Plan

-y ~ ot %1 Ty o i

@ Identifies and justifies appropriate
measures
@ Estimates costs

Recommends a schedule of
implementation

m Actions needed to implement identified
measures

21

Risk (Hazard) Assessment

m An instrument for-identifying, analyzing
and controlling risks associated with
presence of dangerous materials and
conditions at an installation '

,,,,22.....,. -

N

Environmental & Social Analysis 4 "
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GEP-CCS: A USAID/India Program February 25-26, 2002
implemented by The Louis Berger Group,
Inc.

Resettilement Action Plan

@ Identifies measures required to address
R&R issues

Should cover income restoration plan

Recommend costs

Suggests implementation schedule

Provides for monitoring & evaluation

Benefits of EA

Environmentally sustainable design and
development

= p Better compliance with standards

- Reduced time and costs for approvals

| Savings in capital and operating costs

& Reduced remedial costs and future liabilities
Increased project acceptance

o . e e mean 24

Uimate Change Centers’ Project
Training " Environmental & Sodal Analysis 5



GEP-CCS: A USAID/India Program
implemented by The Louis Berger Group,
Inc,

February 25-26, 2002

Overview

TR L T Pt * iy v o - g T - L e i apa

@ Environmental Risks are long taif risks that can
seriously affect project viability

Pose significant potential risks to financier
especially in a rapidly changing domestic and
global environment

Need to understand and address these risks

= Complexity of issues to be recognized

future business viability

g Environmental risks will be a significant factor in

25

limate Change Centers’ Project
Jevelopment Training

Environmental & Social ADBIYS'5 6 3
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Detailed Project Report (DPR) Worksheet

For GHG mitigating projects under
USAID's Greenbouse Gas Pollution Prevention Project — Climase Change Supplomens

Managed by The Louis Besger Geoup, Inc.

Bioenergy (India) Ltd.
{Project Finance)
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1. Coutsct Information for the Prospective Borrower

Name of Company

Bioenergy (Indis) Ltd.

Address

A-24 Poonasuallee High Rosd, Kilpauk

City, State, Province

Chennai, Tamil Nadu

Contact Name

Contact Phone

Contact FAX

Contact EMAJL

2. Availability of Financial 1nformation on Borrower

Audited financial statements available for last 3 fiscal years?

Was firm im same general line of business for 1ast 3 years?

Has firm reported operating profits AND net income during each of last 2

years?

< L

3. Borrower’s Financial History (last three Fiseal Years)

EBIDT

EBIDT/Total Income

Oyperating Profit (OP)

OPITI

Net worth

Equity

EPS

Dividend

Major Capital Investments

DebtEquity ratio

Fixed Asset Coverage Ratio

Cwrrent Rano

Credit Rating by Lead Fl/Bank

Expense

1 §2



Interest Expense

Current maturity of LTD

4. Background information on all used and unused short and long-term debt

]
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SECTION A: CLEAN ENERCY AND GHG MITIGATION EQUIFMENT FINANCE

.About the Eqaipment/Technology: upclmmngHGmmmm

(Pm}ectﬁﬂmc}mymvo!vemoretlm one type of cavironmental
Complete sections A 5 through A 10 for each piece of relevant GHG m:ugalmg
equipment.

5. Description of technology/service to be purchased

Not Applicable

6. Description of the GHG mitigating potential of the techuology

Not Applicable
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7. About the Business Negotiations

T Is the manufacturer of the technology a domestic company?
Is the manufacturer located overseas (exporter)?

Is the manufacturer a US company?

Have any price negotiations occurred?

£
oy
lim

‘\L.:J‘le)

a.f "..l@

Has a purchase order been submitted?

.
C1F

How many unils are in the Purchase Order?
What is the estimated unit cost of technology (US$)?
What is the tota! cost for the Purchase Order?

o
8. Contact Information on the Manufacturer ]
Address J -
City, State, Province ) q
Contact Name o
Contact Phone -l h
Contact FAX v;ﬁ
Contact EMAIL o
: ' S B
9. About the Trade Financing (For Equipment Imported Into India) Y
Is trade financing being-sought for the import of the equipment to India? _1- i - =
&

What type of trade financing is being sought (insurance,goarantees, working capital?

10. Has a domestic or overseas lender been identified?

Yes.
&
Name of Lender hfrastructure Development Finance Company Etd .
Address ITC Center, 3™ Floor, 760 Anna Salai
City, Statc, Province Chennai, 600 002 Tamil Nadu India -
Contact Name M Kumar
Contact Phone +91 44 855 9440/48/56
Contact FAX +91 44 854 7597 ] -
Contact EMAIL
-
6
ﬁ
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SECTION B: PROJECT FINANCE FOR CLEAN ENERGY AND GHG MITIGATION

mjmﬁm?mmﬁon&orpnkfuﬁﬁwmmﬁm&omhmmw
Project Promoter: Bioenergy (india) Lid. (BIL)

Special Purpose Vebicle: Yes

1. Executive Summary: Project at a Glance

BIL, a special pwpose vehicle company set up by Enviro Engineers India Lid,
proposes to set up 2 5 MW power gencration plant using biogas genarated by
biomethamation of Municipal Solid Waste (MSW) supplied by the Lalpae Nagar
Nigam (Lalpur Municipal Corporation). The plant leads to capturing methane that
would otherwise bave been emitted had the MSW been dumped on open dumgpsites as
is practiced in all the Indian cities. The project shall serve as a demnonstration project
to illustrale the use of advanced anaerobic digestion technology to ephapce the
blwcgnd&onpmoe&Thegasaﬂetclanmgshallbeﬁmdm:gme
gmatepowcrforcxpontotheUPPoquomonnonsgndThcpmommﬂ
also result in production of nutriad rich orgmnic manure, which can sabstitete
chemical fertilizers for horticuihme, fruits, plantations and gardens. The project
awarded to BiL. under a competitive bidding process, costs about Rs. 740 milbon. BIL
isaSpecialepweVdﬁckcompmypmmﬂedbyEmimBnginwshdiaLﬂ.M!s
ENERTECH GmbH, Austria, is providing the anasrobic digestion technokgy. The

JmlsbcmgnnplcmmtcdﬂnwghEPmemmmm
and Indian companics. -

BIL approached IDFC for loan for the project. IDFC has a mission of encouragng
environmentally safer technologies for the projects funded by them. IDFC ad The
Louis Berger Group, Inc. the contractor for USAIDVIndia GEP-CCS project identified
this project as a possible opportumity 10 demonstrate the idemtification of GHG
emission reduction and its possible use. The project demonstrates environmental and
social sustainability as il leads 10 reduction of a major health and methane (a2 major
GHG) emission bazard. It leads to employment opportunitics to the Jocal popalation.
It also helps the local rag pickers (scavengers of valued items ke paper, plastics and
rags) lo collect these items in a safe way that helps in yecycling of these items.

The project has three major streams of GHG mitigation (i) Methane capiured from the
MSW; (1) reduction in the emission of carbon dioxide from the coal fired power
stations in Northern India; and (iii) Partial replacement of use of chemical fatilizers
like urea, DAP which are manufactured in GHG intensive processes. The current way

of disposal of MSW in India is predominantly dumping in the open.

e e o =

vq1



This leads to methane emissions through the degradation of volatile organics and alse to
pollution of the ground water by the leachate generated on the dumpsites. The power
supply in India in general and in the northem region in particular is dominated by thermal
sources mainly coal fired power stations. The output of the project would replace this
carbon intensive power source thereby lead to reduction in carbon dioxide emission.
Similarly, the organic manure will replace the chemical fertilizers thereby reduce the CO2
that would have been generated in the manufacture.

BIL shall set up measurement and verification systems to monitor and control the GHG
reductions. The project risks have been identified and mechanisms to mitigate/cover them
have been set in. Major project agreements like power purchase agreement, waste supply
agreement etc. have been signed and approved by the funding agencies. Thus, overall the
project offers an attractive opportunity for investment by investors especially the carbon
mnvestors.

2. Project Costs

‘Plant chinery
Land & Building

Civil, detailed Eng. 211.53 190,000 2973

Erection & Commissioning .

Preliminary & Precperativé - 63.00 ; 852

Expenses v

Working Capital Margin : -

Contingencies

Total Project Cost 463.28 6,190,000* 100

* Equivalent to Rs. 276.32 million @ Rs. 44.66 per US §. Total cost Rs. 739.60 million
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3. Proposed Means of Financing

Total Debt Portion 26500 | 3583
Total Equity Portion’ 350.00 4732
Total Deferred Credit 114.60 15.5¢
Total lease 10.00 ES
Total 739.60 10000
# Including MNES subsidy of Rs. 150 M;ihon
4. Committed Financing “h
a. Commiited Debt Providers -
ut%? ‘% - ‘ :. ad
IDFC T20000 15.5% 10 years, 2 yrs
LIC 65.00 15.5% moratorium
DC-Eaviro | 20.00 15% Repayable in 3 -§
DC-JEL 66.60 15% years from =
DC-ENTEC | 28.00 15% completion

‘negotistions

b. Committed Equity Providers

JEL 30.00 15
ENTEC 27.00 135
IDFC 75.00 125
Investrnent Funds 68.00 M
Total 200.00 100

\i4



(Rs. Million)
A e o T Ty pry T
Revenue from power sale 118.16 13081 M3r38 144.22 18143 159.00 166.95 175.30 184.08 193.26
Other revenue* 51.12 ‘5368 - 56.38 £9.18 62:14 65.24 68.51 7193 75.53 78.30
Total Revenue 170.28 184.48 193.71 203.39 213,58 224.24 235.45 247.23 259.58 272.57
Fuel cost . Lo ‘
O&M Cost 9.75 ~10.08 30.16 11.47 367 12.9 12.85 9.68 36.7 13.9
Admn/selling cost i B g ; T
PBIDT s 136.63 148.75 136.07 162.52 145.40 177.68 186.59 199.01 181.65 214.94
Depreciation 32.69 32.69 32.69 32.69 ' 32.69 | 32.69 32.69 32.69 32.69 32.68
Intgrest Term foan . |
Working cap 59.77 54.48 43.43 3240 21.37 18.06 10.76 5.46 :
PBT I 44.08 61.607 58.95. 97.44 91.38 128.93 143.14 150.86 . 148.96 182,25 |
Provision for Tax ! 3.31 - -4 G2 4.50 7.3% 6.85 9.67 10.74 12.06 AT | 13.67
PAT ‘ 40.77 56.98 55.45 90.13 84.50 119,28 132.40 148.80 137.79 168.58
Net Cash Flow 73.48 89.67 88.14 12282 |- 11719 1561.85 165.09 181,49 170.48 201.27
* Manure price assumed at Rs. 2,200 per ton without escalation each year as against Promoters assumption of Rs. 2,900 per ton with 5% annual escalation

]
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5. Estimates of Profitability
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6. Projected Cash Flow

e 028 20030 T 05%TE2006 | 72007 1[5 2008 -], 2009 . . 2018 [72018 |
e ey D U 2006 2007 [ 7006" 5009 [;3010. 2011 | 2002 | 2013 | 2018 12014, ) 2016
Sources of .
| Funds e
In¢. in Equity | 200
capital
In¢. in term 208
loans
Inc. in : 124.6
Suppliers :
_Eredit . ‘ _
Subsidy 150 _ _— i ~
Net Cash
Flows 000 7346 89.67 88.14 { 122,82 11719 | 15195 16309 | 181.49 | 17048 | 201.27 211.10 | 208.63 | 232,06
Toul sources | 739.60 | 0,00 | 7346 | 89.67| 88.14 | 132.82 | 117.19 151.98 | 16509 | 18149 | 170.48 | 201.27 211.10 | 208.63 | 232.06
Application of ’
funds
Capital 739.6
| Expenditure
loan -
| tepayment L0 94.021 1268911 115.88 10485 | 5562 | 5031 | 4501 4071 0 0
Total A
| Application | 739.8 0| 94021 12691 | 115.88 | 104,85 }, 55.682 5031 | 4304 407¢:[2 o 0]
| Net Surplus 0.00 | 0.00](20.55) ] i37 24} (@1.74) | 1797 81,57 10164 | 120.08 | 140.78 | 170.48 201.27 | 291,10 [ 205,83 [ 232.06
IRR* 23%
DSCR ' 2.7203 | 1.8820 | 16461 | 2.1128 | 4.4062 | 5.3842 | 5.6541 | 5.8832 ,
| Av DSCR | 3.6825 | A o ) ol
* IRR with carbon revenue (st $ 3 per 1CO2) 27%
- H




7. Statues of Finance Negotiations

Are you in negotiations with any prospective debt providers? If yes, please specify

and elaborate on expected time frame. Yes. The company is negotiating a loan from

IDFC and LIC for a part of the project cost. IDFC is in an advanced stage of apptaisal

and is likely to approve the project soon. The current thrust is on validating the contracts

for sale of organic manure. PPA has been signed with UPSEB as also the contract with

Lalpur MC has been signed.

Do you plan to submit this project to a private venture capital firm or an
international equity organization (e.g. REEF)? If yes identify specific fund and

elaborate on negotiations. No. This has not been plarmed.

Do you plan 1o submit this preject to an international tender for carbon emissions
reductions (e.g. Oregon Climate Trust)? I yes, please specify tender and closing

date for submission, Promoters are interested in availing finance/investments in lieu of

the carbon offsets from the project. IDFC, the main lender has also evinced interest in

structuring this project with carbon offset. It is in contact with PCF and may like to_

prepare the project for lheir_%ii:nsidcration at an éppropriale stage. IDFC__'in consultation i

with BIL has approached LBG for technical assistance on estimating leG,_reduction

Potential.

Wt
bal

8. Projeét Promoter Contact Information

AT O S |5 BE Y EF
v/ | Name of Project Promoter Enviro Engincers Pvt. Lid,
v | Address A-24 Poonamallee High Road, Kilpauk
¥ [ City, State, Province Chennai, Tamil Nadu India
v | Contact Name Mr. S. Rangarajan , Director
4 | Contact Phone
v | Contact FAX
| V| ConactBMALL -~ -~ | ]

m”-
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9. Project Mansgement Team

o K -
Mr. Rangarajan

Directer,

Mr. Kemaran Project Engineer
Mr. Mabesh Knmay Electrical Engineer
Dr. C. A. Thomas Adviser — Microbislegy
Dr. P. Suresh Advisor — Organic Fertilizer
| Adviser — Digester Technology

Mpr. N. Rapachandran

10. Project Promoter Financial History

I ‘;) mbility ﬁgun:s S

last 3 years?

Rs. 180(20(!)-01).705‘&1(1),

= g - o
. I~ “
- £

Rs. 21 Mn

{1998-99)

Book value of firm?

EPS reserves and surplus las1 3

years?

What is current business? Consultancy and Tumkey costracts in the area of sewage
and cfflucnt treatment plants. They have so far eaecated
more than 200 industrial ¢fflucnt treatment plants in India
hamiﬂyofh&mhleﬂhmlslikcmnkipﬂm‘
trnncry CETPs, sugar. mills, distillery speat wash, extike, |
' coffee, pharma, food industrics waste,
chemical/petrochemical, tyre, solvent extraction and
meunicipal water supply plants, pumping stations cic.

What are synergics between The project is a diversification of their services in the area

business and this project?

of solid waste treatment. The technology tie-up with a
recognized supplier would be enluncimg thew capabstity.
Enviro is also executing several orders for biogas plants

, from effluents from tannerics, poultries eic. This project

has good synergies with their overall business plan

13
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11, Progect Promoter Reievant Experience:
Briefly describe the relevant experience, if any, posscssed by the project promoter Has
the promoter developed similar projects?

Enviro Engincers Pvt. Ltd.- The company has executed over 200 plants all over India with c.;lpacih'&s ranging
from 100 1o 40, 000 m3/day for a value of IS $ 7 — 8 million in the last 5 years.

ENERTECH GmBH, Austria, the technology provider is promoted by Rund Stahl Bau GmbH Austria a
manufacturer of chemical reactors. ENERTECH has developed the anacrobic digestion systems for solid and
liquid waste capable of handling up to 12% solid content, They have established over 50 plants wosld over for

a variety of substrates.

Innovative Umwelitechnik GesmBH (TUT) have vast experience in design of MSW treatment projects. The
major area of their focus is MSW segregation plants. They have designed plants with handling capacity of
300,000 tons/year, which is similar te the proposed plani.

JEL, Singapore shall be the supplies of the entire power plant including the gas engine and waste heat based
power plant. JEL has a wide experience in manufaciure, erection and operation of these systemns and have

executed many such projects world over.

CGEA — Onyx France a subsidiary of Vivendi would be the O&M contractor. CGEA’s turnover ixi the waste
management business is over US § 3.6 Bn. They are operating over 50 solid waste maragement projécts of
various types world over,

Name of SPV Bzoencrgy (lndia) Ltd.

Address ‘824 Poonamallce High Road, Kﬂpauk
City, State, Province Chennai, Tamil Nadu

Contact Name Mr. Ragurajan, Director

Contact Phone } +91 44 641 6428 A
Conlact FAX +91 44 641 1250 .
Contact EMAIL enviro@md3.vsnl.neLin

Names and shares of the Enviro Engineers Pvt. Lid.

promoters :

Is a Shareholding agreement | Under negotiations

in place

Salient terms NA
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13. Project Details

- Greenfield project or | Greenfield
involves existing equipment?
Is GHG mitigation achieved | Clean energy generation
by Process Improvement or
Clean Energy Generation?
Size of Project (MW)? 5.1 MW
Project Location? City, Lalpur, Uttar Pradesh, India
Province’
Off or on-gyid? On grid
State Electricity Board? UP. Power Corporation Lid.
Technology? Biomethanization followed by gas engine and waste
a heat recovery L
Type of Fuel? MSW derived methane rich biogas
Source of fucl supply? City garbage supplied by Lalpur Municipal
Corporation '
14. Feasibility Details

£ ¥ E &3
¢ . : L. s

= o. But independent analysis camed out.

-

"I Was Feasibility Study

prepared independently?

What firm prepared the Independent economic analysis prepared by Madeas
Feasibility Study? List .

Jdress and « details School of Economics.

15




15. Background on the Power Purchase Agreeinent

ject involve PPA (Yes or No)
I no, skip 1o next heading.

Has a PPA been signed? (Yes or No) Yes

Nature of Agreement? Take or Pay? Other? | Take or pay

Name of state electricity board or primary | UP Power Corporation Ltd.
PPA signatory?

What date was the PPA signed?

‘When does it enter into force?

After satisfaction of the Conditions Precedents.

What is the Jength of the PPA? (Years)

15 years

‘What is the initial purchase price?

Rs. 3.16in 2002

What is the annual % increase in purchase | 5%
price?

Can the project sell power directly to major | No
consumers? (Yes or No)

‘What are the securities provided for the
revenues? Have the domestic lenders
approved these mechanisms? Are there any
special clauses, or provisions of relevance
1o the investors?

Letier of Credit followed by Escrow and then
State Govi. Guarantee

‘What are the terms of Payment to the
project developers? Any special clauses of
-~ | relevance to the'investors/lenders? Have the
"¢ | domestic lendérs approved the payment
" a . ? [

.
=S

Payment to be made on the —th day from
raising the bill, failing which the LC would be

revoked. Incentives @ %for payments in 2
.days. IDFC has approved the PPA.

What are the major provisions {event
definitions, treatment of the off time, ctc.)
of the Force Majeure clauses?

FM clauses are fair to the promoters.

Ly

termination, hiquidated damages, etc. been
approved by existing lenders/investors?

‘What is the method of fixation of tariff Availability based.
{two-part, availability etc.)? Are there any
_provisions for deemed generating/penalties?

What is the treatment for infirm power? ‘

Have the provisions for change in law, Yes

Would the SEB/generating utility want a

Not clear yet. TBD

share m the ownership of carbon offsets?

16
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Organic Manure Purchase

Letter from the tea estate received. To be

converted into an agreement in due course.

Water/utility supply agreement signed?

Land Icase agreement

Sharcholder’s agreernent been entered Being formulated.
into between existing equity holders?
Special provisions of above NA
agreements?
ta

17
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17. Quantify and Describe Rxsks

‘h-‘—"ulv
| |

Risks Low to Righ

The commedities produced by the project power and

organic manure are in deficit. Thercfore, market risks

Market? Low

are low except for the sale of mamure, becanse it is Dot

w"“_‘ .....J
[ 4

widely prombted to the farmers yet.

India has stable Jegal system and has by and large
following the legal process. Contracts h-ave been
honored and businesses of the mulitinationals have
flourished. Thus, the sovereign risk is minimal.
Low The UP state has a fimctional electricity regulatory
commission. The PPA has a legal validity. Also, the

Country/Sovereign? Low

sz JI e

Regulatory?

proposed project activity has overall support of the
local/state/central govi. support
Low The PPA and the waste supply agreemnents have been

Contract/counter party
cntered into. These agreements are sound and fair. The

other contractual structure is also established and is
robust. Although, UPPCL is not in good financial
health, this project has a special status and is also
small in'size. As such, no c;_ir,tract related problems arc
expecied. :

Construction? = | Low The promoters have gathered sttong EPC and other ™
' contractors. They bave easlier expericnce in setting up i
such'projects. The materials 1o be used are standard.

B &N

o+

Thus, construction is not likely 1o pose major

-
-

challenges.
Medium The technology providers have set up similar facilitics
1 elsewhere in the world. The promoters have

Technology?

%

cxpe}icncc in working with other effluent treatment
projects in India. Combined, their strengths are

sufficient to address any technology related issues.

Management? Low The promoters have a very lean and efficient

Jmaragement, which is evident from a Jarge number of

projects they have implemented in a short span of
time. In addition, they can draw any necessary

frare Indin oy Avirdria —

-

f .
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resource from India or Austria.

Competition?

Low

MSW reatment is a nascent activity i India and
coumpctition in the ficld of MSW methasation project
is very Jow. Also the overall size of the MSW
restment market is quite large [with over 300 Class |
cities generating over 39 million 1ons of MSW daity)

Exit?

GO is currently in the process of casing the
companics act o allow easier closure of fuvas. The
mvestment rules have already been selaxed. The
Indisn fimancial markel is mature and Waesactions such
as leveraged buyouts, crecping acquititions oic. e
common. Therefore, Exit from the companics i
gencral and better performing oncs im particalat is pot
difficolt and risky.

18. Miﬁg'iﬁoﬂCaverage measures

TR :
:§: - o

“Describe Mitigation/Caverage

Market?

Promoters have received letier from a tea garden fos purchasing
the entire production of the manure. This is proposed % be
cmm:mwfo{nkmlhem
closure takes place.

Country/Sovercign?

The PPA has been securitized with additional paynwst
mechasions aamely, Escrow md Stae Government Gaarsnes It
also stipulates arbitration as per sccepted micrastional sorms. ‘

Regulatory?

No majos nsk.

Contract/counter party

PPA bas boen signed and vabdaed by the UPERC.

Construction?

No mejor risk.

}

[ Y

I
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Technology?

Performance guarantees have been stipulated.

Management?

No major risk.

Entorceability of

No major risk.

Conmacts?
Competition? No major risk.
Exit? No major risk.
LR
N L4
.
-
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P SecTiON C: CARBON COMPONENT.
.“ Checklists were adapted from a varicty of sources including Natsource, LLC
- :
y 1. GHG Mitigation Applicability Macro Checklist
N ) Yes Ne
- ) Does project gencraie real, meanursble, long-term, additional and v
. verifiable emissions reductions vis-d-vis current baseline alternatives?
& 3 | Arc there sustainable development benefits such as increased employment v
and protecting biodiversity?
. Does the project rely on ODA from Anncx B Countries? I 7
- / Has the project received host country approval? v
Does project meet size definiton for Born Fast Track CDM? .
- J —under 15 MW for renewables projects J
T'} —upder <15 gigawatthours/year savings fot energy efficiency projects
_ i —under15 kilotonses CO2E for camissions reductions from process changes
- 7 ~ The project has been accorded by MNES as a National Demo project on
- biometahnization of MSW. So, approval from host country may oot be difficult.
- y 2. Emission Reduction Calculations, Monitoring and Verification Checklist
IR v - Yes Ne
& - Does the project mvolve a discrete reduction of emissions? )
a . methodology?
f Has a moniloring methodology been established? ¥
’ Has 2 third party verifict been contracied to verify actual emussions J
L . reductions and sustaimable development gains?
;, Has clear ownership of emissions reductions been detamined and <
i i‘ docurnented?
y
] :
("™
’
o 2
D —




3. Carbon accounting details

Parameter

Particulars

1 Baseline methodology™*
(Refer to the note on GHG analysis)

For methane abatement
open dumping as practiced
today

For Power supply to grid
Power mix in the Northern
region and

For fertilizer supplement-

Emission from
manufacture of

| Emission reductions TCO2 (2-3)

urea/ammonia
2 | Baseline Emissions TCO2 192,000 1 COZ per annum
3 Project Emissions TCO2 Nil
3 192,600 t CO2 per anmum

22
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GEP-CCS: A USAIDV/India program

February 25-26, 200

jmplemented by The Louis Berger Group,

Inc.

Climate Change Centers’ Project Development

GHG Analysis of a Case Project

Power & Manure from Biomethanation of MSW

Training Program
February 25-26, 2002

Vinay Deodhar
The Louis Berger Group, Inc.

Needs Prior to GHG Analysis

Traditional Analysis
> Promoters’ capabilities and credit worthiness and
resources
> Market analysis- Demand supply gaps,
Sustainability of the project activity

> Mode of project promotion-project finance ona
BOOM basis received through ICB

» Conventional Revenue streams- Power Tariff
and manure sale

» Profitability indicators- IRR, DSCR, NPV
» Contracts- terms and other selements

» Risk Analysis
GHG Analysis is clesely linked 16 the convestional preject analysis
i T T m Lowis Haigey Geosp, e The Lowis Berger Groep, buc 2
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Steps in Project Analysis

Review thc Check-list to sce if carbon finance is right for the prolect
Review the project to insure that: a) it can be realistically
implemented, b) reduces GHG emissions, and c) can assist India in
achieving Sustainable development

Choose a I;jusmcss model: the traditional corporation vs. the special
purpose vehicle

Valuing of the project

Complete a basic projected Income Statement for the project
Estimate tlje discount or hurdle rate

Calculate the Net Present Value

Calculate the Levelized Cost of the Project

Reference Carbon H"“"&Mnk Besger Group. Inc.The Louis Besger Group, Inc. 3

10.
|2
12,
13.

Steps in Project Analysig

ldentify iject Risk Factors

Distinguish between qualitative and quantitative nsk :
Develop a Risk Matrix 1
Decide the appropriate level of Debt the project

Decide the company's investment hurdle rate {or Cost of
Capital)

Recalculate the project’s net present value (NPV)

Decide the appropriate level of Debt for the project
Decide the best nisk mitigation procedures for the project

The Lowis Berger Group, Inc The Lowis Berger Group, inc. 4
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GEP-CCS: A USAID/India program February 25-26, 200
implemented by The Louis Berger Group,

Inc.

H Steps in Project Analysis

- 7. Put mn place the appropriate contraci(s)

18. Decide what type of ‘back-up’ the project needs 10 cover non-
project based Risk (Risk Insurance, Guarantee, Leases, etc...)

19. Calculate the Price per metric ton of carbon

20.  Calcnlate the total revenue from potential carbon sales
. 21.  Incorporate carbon revenues into the cash flow analysis

: 22.  Decide on the right mode] to sell the Reductions

’ 23, Sell the Reductions

The Lowin Berget Group, tee. The Lowss Bergey Groap, bac H

4

- GHG Mitigation Chécklist

» Project leads to reduction of methane from
biodegradation of ~ 300 TPD municipal solid waste, which
otherwise would have been emitted from dumpsites 3

o The methane is captured through an advanced anaerobic
digestion process and used to generate power in a 5 MW
gas engine power plant which in turn replaces carbon
intensive grid power

; e The left over material serves to supplement inorganic

i fertilizer in plantations, gardens etc. This is an additional

- stream of GHG reductions in which CO2 emissions in

_. manufacture of chemical fertilizers is avoided

I The Lows Berpet Growp, Inc The Lows Berger Geowp, Inc. [
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GHG Mitigation Checklist

» Project declared as a waste to energy demo project by
MNES and was originated by UP NEDA. Therefore, GOI
approval is imminent

» The subsidy provided by MNES, GOl is out of its own
funds, hence does not amount to diversion of Official
Development Assistance (ODA)

e The project involves a sustainable and environmentally

“additional” activity and could also provide cleaner
work for the unorganized “rag pickers”

Tie Louis Berger Group. 1nc. The Lours Berger Group, Inc. 7

Thus the p'rojecg,exhibits}.d,

e Environmental Additionality — Better than business
as usual scenario ’

+ Technological Additionality - Advanced

technology” being provided Investment
Additionality — Need for additional funding to
sustain GHG mitigation benefits & no diversion of
ODA ‘

¢ Social Additionality — through improving the health

and hygiene in the city. and also providing
additional employment -

"Base¥ Vor o e owitied! Dy o 3 LBGAFSAID nelhiv #adorse nor cectly e ischnology

The Louis Berger Growp, Inc, The Louis Berger Growp, Inc. L3
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H Hence We may proceed with
further analysis...

¢ Baseline Analysis
e GHG Mitigation Potential Estimation
e Monitoring & Verification System

¢ Valuation and Integration into
Financial Analysis

¢ Risk Assessment & Mitigation

Thie Lowis Berper Gromp. b Tht Lowst Beaper Growp. e +

Thank You!
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GHG Analysis of a Case Project
Power & Manure from Biomethanation of MSW
) . Baseline Analysis

Climate Change Centers’ Project Development
Training Program

' ' February 25-26, 2002

’ Vinay Deodhar
+The Louis Berger Group, Inc. ,f

i Presentation Overview

e What is a baseline?

¢ Steps in Establishing Baseline
¢ Project Boundary

¢ Baseline Sources

' ¢ Data Sources

e Carbon emission reductions from the
project

The Luwis Bergrr Growp, bac The Loms Berprr Gromp, Inc - - - S

‘Aimate Change Centers’ Project - _
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H What is a Baseline? ¥
_ _ 2
e It represents the emissions that wouid occur in S
the absence of a GHG mitigation project e
e International standards for CCMPs demand a v
credible, quantifiable and verifiable baseline of L
emissions .
¢ Baseline determination is a step in judging r
additionality for projects for market based :_
funding T
o The difference between the baseline and the » 4
project case represents the value of the GHG ?
emissions reduction
%
The Louis Berges Group. Inc. The Lowis Berger Group, tnc. 3 ¥
-2
X
-
?
L - 2
Steps in Establishing -Baseline 2
| 1. Define project boundary -
% 2. ldentify the appropriate baseline source -
3. Gather required data N ¢
4. Calculate baseline carbon emission rate X
5. Calculate emission reductions ' .
o
R The Louiy-Derger Growp, Inc. The Louis Berger Growp, Inc. 4 Qé
g
'
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GHG Reduction Objectives of the
Case Project

e Clean Technology Nature

» One of the best technology options for MSW treatment and
methane abatement

» GHG abatement on three counts

! e SD Objectives/Aspects

> Direct and indivect employment potential for local population
> Better & less work environment for unorganized
scavengers/recyclers
» Improvement in health & hygiene
Host Country Objectives
> Maets objectives of MOEF SWM Rules 2000
> A WTE technology Demonstration project of MNES

The Lowis Bevger Growp. inc The Lowis Boypry Genag, bac ) $

Project Boundary

The Project treats MSW, feeds power & generates
organic manure

Correspondingly, there are 3 project boundaries
that include proposed plant & extend to

MSW: City Limits from where Waste is collected
and transported to the plant

Power: Entire Northern Region as power is
transmitted freely and frequently by the RLDC

Organic Manure: Fertilizer production and usage
chain

T Lowis Bergey Growp. boe The Lowis Bevger Goomgt e, ~ "7~ I T
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Baseline Sources | 3
1. Power generation from methane& 3

sale to UPPCL/Northern grid

» UP state Grid of UPPCL well integrated
with Northern Region comprising J&K,
HP, Punjab, UP, Uttaranchal, Haryana,

Lo Rajasthan, Chandigarh & Delhi

D TAR, ,_-Efc?;:p;& -» No segregation of bio degradable and

mJA

FARIDABA ! . .
=Y . inert material

ANTA® gwhw; » Organic matter putrefies in the dumps.
INCRAUL PeRE Generated methane escapes mto

NGHY oR
VINGHYACHAL® i atmosphere
> Thus, Business as usual is No recovery
of methane from degrading urban solid
waste
Tie Louis Berger Group, Inc. The Louis Berger Group, Inc. 2

2. Methane capture
> Current Practices )n Indian cities- Open
dumping of MSW e ,
> No segregation of bio degradable and inert
material 7 \
> Organic matter putrefies in the dumps. '
Generated methane escapes into atmosphere

» Thus, Business as usual is No recovery of
methane from degrading urban solid waste

S R o The Loais Berger Group, Ins. The Louis Berger Group, Inc. L}

Chimate Change Centers' Project ' L line 4
Develonment Training GHG Analysis Case — Baseline
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n Baseline Sources

3. Organic Manure
» Chemical fertilizers like urea, ammonia, potash and
DAPISSP used to provide nutrients. However, only a
small fraction of this is absorbed by the plants. Rest
lost to the land causing damage
> Organic manure would provide a viable suppiement
asitcontains NPK
> Slow release by MSW generated organic manure
‘ makes it suitable to plantations like tea
. » Large use of energy in chemical fertilizer
B manufacture -

- X
kS 114 . |

The Lowss Brrger Geowp. duc. The Lowss Berger Gooup. Inc L]
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Data Collection Sources

1. Electric Power Sector

> CEA statistics

> Planning Commission Annual Report on Working of

SEBs and EDs

> Reports of National Council of Power Utilities,
Central Board of Irrigation & Power, MNES, MOP
etc.
Report of World Bank
> Meetings with state and regional utility officials

v

Y
H
3
P
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¥
A
E . <« Tie Lowss Rerper Gromp, lmx The Lowis Perges Growp., Jur. 10
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3" « Climate Change Centers’ Project )
L . Develonment Training GHG Analysis Case — Baseline 5
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Data Collection Sources'

2. Methane Capture from MSW
» MSW Generation statistics

> Reports of Technical Advisory Group of Min. of
Urban Development

> Data from misc. reports of individual researchers

» Methane recovery guaranteed by technology
providers

> US EPA methane generation from various
ingredients

» IPCC report on GHG from Waste

The Louis Berger Group. Inc. The Louis Berger Group, Inc. on

Data Collection Sources 0
W) . . . LI
- Chemlca[”Femhzer Manufacture '
> Fertilizey statistics published by Ministry of
Fenrtilizers )
> Fertilizer statistics published by Fertilizers
Association of Indla -

> Study of CHl on energy conservation in fertilizer
industry

» Paper of LBNL EETD on GHG from fertlllzer
manufacture

> Data on possible replacement by orgamc manure
from promoters

T

The Louis Berger Group, Inc. The Lowis Berper Growp, Inc. 2

limate Change Centers' Project ) S
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Electric Powér Capacity

UPSEB NRLDC

! w 12000 (% |2001|% [2000]|% [2001(%
Temat | 4542 75%| 4102| 73%[11698] 79%[11468] 759

Hydel | 1533| 25% | 1633 27%| 3182| 21%| 3813 25%

’- | |Total | 6075/100% 5635! 100% | 14882 [ 100% | 15285 |100%

Source: Planning Commission Annual Report on Working of SEBs June 2001

The Low Bergry Growp. I The Lowd Berpty Growp, b 1)

LI

- Electric Power Generation

UPSED NRLDC

Millon | 2000 |% |2001 [% |2000 (% (2001 [%
Tl (19096 78% 19474 79% 50849 819% | 53686] 83%

Hydel | 5202] 229, [ 5291 219 [11758] 199 [10907[ 17%]|

" | Total |24388 [ 100% |24765 | 100% | 62607 | 100% | 64593 | 100%

Sowrre: Plasning Commission Annuol Report on Working of SERs June 2001

T The Lowis Bergrs Growp. Yar The Lows Bevpry Growp, ac. .

Velonment Trainine GHG Analysis Case — Bascline 7
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Revelations!! J
e Although the Thermal:Hydel capacity mix ? -
improved towards Hydel both in UPSEB and 4
NRLDC from 2000 to 2001, the actual “,(
generation mix tiited towards thermal in the - .
same period ! 7 ¢
e UP Purchases ~ 54.5% of the power it sales lﬁ |
each year, 99.5% of which is from central PSUs; 'y, "
which comprises 86% thermal, 8-9% nuclear -§ _
and 5-6% Hyde ! 1 o=
e Thus, overall mix of power purchased by UP '}5 -
consumers is Thermal: 82%, Hydel: 15% & i
Nuclear: 3% < &
‘The Louis Berger Group, h;c.Tbe Louis Berger Group, Inc. 5 ,“i
‘i
g
O -
<@
+GHG reduction from sale: worE
' of power 1
e Installed capacity of Central Thermal PSUs (mainty NTPC): 82% _ ula =
coal, 18% gas o o
¢ Indian Coal Bituminous coal with carbon content of ~65% has % _}_'
emission factor® of 26.2 tC/TJ* s
¢ Overall conversion efficiency of PC fired plants in Indla ~33%, -
assuming average T&D losses ~ 20% (actually 23% during 2000-09 as per ﬁh
Planning Commission report) i
¢ With these considerations, the weighted average emission y s
factor for power replaced by proposed GHG mitigation project .
would be 21.5 tC/TJ [or 0.2844 1cOmwn] - :__
e Thus, the power supplied by 5.1 MW project @ 84% -
availability leads to reduction of 40,375 Tons of CO, per -
annum
# Source: UNEP/OECD/HEA/IPCTN 99is Besgts Group, Inc. The Louis Berger Group, Inc. 14
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implemented by The Louis Berger Group,
Inc.

) Methane avoided from
MSW Dumping

_" e Proposed plant is expected to lead to faster digestion of
the organic matter and recover maximum amount of

methane

Methane left over in the manure [only a smas fraction) does not

contribute to GHG abatement

e Thus, actual reduction of GHGs from this stream =
methane captured in process

¢ Methane captured in the proposed project is 5,627 tons

’ CH, p.a (@ 85% avaltability, 0.88 m*kg VS destroyed at 37°C and 2.5%
ﬁ reduction in gas volume as observed by technical review consultants)

_ ¢ Equivalent CO2 emission reduction — 118,169 tCO, per
J } annum

——
L J

i :
Tht Lawsn Beeget Gooup, Iuc. The Lowis Borget Giowp, inc. _l‘i

Cowee!

A GHG reduction due to
organic manure

4 e Organic Manure ps2esx, r-csasx ax-o30ex3 Would supplement

_ Chemical fertilizers

/ e Likely replacement 2 kg of manure to substitute 1 kg

. : chemical fertilizer

¢ Manufacture of chemical fertilizer generates GHGs by their
energy use and in the manufacturing

» Fertilizer production 72% urea, 14% DAP rest misc. s ey

o coms. GMon Urea: 56,33 DAP: 834 Source: Encon i farfiltrer lnckistry CI)
E ¢ Weighted Av. Emission factor 2.628 tCO,/ton based on
specific energy consumption
e Overall GHG reduction due to 12780 TPA manure would be
33,587 tCO, per annum

T Lowis Berges Goowp, jne The L.owis Bergey Group, Inc. 11}

EClimate Change Centers’ Project

¢t Training

GHG Analysis Case - Basehine 9
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Summary of Carbon :

Radiict L "

Reductions 4
Methane Power Sabstitution of % u

capture from generation and chemical fertilizers . .

MSW sale to grid by manure ! 1
118,169 4_0,375 33,587 i =
Carbon ; 1 A‘ =
Emissi Pt
Re::?t!i::s Tot::il er:lhis‘sinn 3 "

_ Cco reductions

'a,m’“.p: 192,130 I
L -
. Tht Louis Berger Group. Inc. The Louis Berger Graup, Enc. 1% " =
N
x »

1
B S5% 3 =
‘. .

iy -er

Thank You!

Climate Change Centers' Project

Develonment Training

GHG Analysis Case — Baseline 10
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) implemented by The Louis Berger Group,
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' GHG Analysis of a Case Project
" Power & Manure from Biomethanation of MSW
Monitoring & Verification

Climate Change Centers’ Project Development
Training Program
February 25-26, 2002

Vinay Deodhar

The Louis Berger Group, Inc.

- b

. Monitoring & Verification

e In developing a baseline, projections are
made about future parameters

e MRV is the process of measuring these
parameters, for updating the emission
reduction calculations

¢ The baseline emission rate and actual
emission reductions must be measured and
recorded so as to document and quantify
project’s performance

- - " Vet Liovwin Beripis | Soup, b The Lows Berger Goomp, bac 2

Chlimate Change Centers’ Project A
. Develonment Trainine GHG Analysis Case - M&V 1
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February 25-26, 2002 =

I Y- B |

M&YV Plan

e M&V plan must be prepared and
validated during the design stage to
ensure consistency in the indicators
to be used throughout the project

e Technically credible M&V plans are
considered an essential part of a
carbon offset project plan

Thwe Louis Berger Growp, Inc. The Lowis Berger Group, Inc.

'1’3
-

o —d

A
r Y -, - -

cen

Essential elements of an M&V Pléi‘li‘ .

e Identify a person/group to manage the M&V
process

e Gather information from similar projects on
M&V protocols, consult with experts

e Review and assess the M&Y design

e identify technological requirements and
technicai skills for M&V

o Identify cost of instituting the M&V protocol
e Initiate M&V at appropriate time

The Louis Berger Group, Inc. The Louis Berger Growp, Inc.

N

W) ") e T v TS TTCR onw e Sk e R e,

Climate Change Centers’ Project
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M&YV Protocol

o M&V system— An interdepartmental
group with representatives of
production, maintenance, quality
control, finance and strategic planning
for implementation

¢ A reputed international agency for
validating the M&V system as also the
baseline _calculations

-

The Lows Bergey Guomp, lne The Lowis Bergeey Goowp, bar

M&V Philosophy

o Methane recovery MSW Biomethanation- MSW
quantity, bio-degradable matter content will
decide biogas flow rate and its composition;
hence the quantity of methane

e Power generation- Clear relationship more power
exported more emission reductions.

e Organic manure- Manure quantity, composition of
nutrients will decide amount of chemical fertilizer
replaced; hence the emission reductions

o Data collection on power capacity additions, solid
waste management practices and trends in

manufacture of chemical fertilizers

Climate Change Centers’ Project
. Develonment Trainine

GHG Analysis Case - M&V 3

23°



GEP-CCS: A USAID/India program February 25-26, 2002
implemented by The Louis Berger Group, |
Inc. et
H M&YV Implementing Group Shall -
e Measure and record the quant:ty ! composition of the
MSW received 7
e Measure and record the quantity and composition of -
biogas produced its
o Meter and record the power generated and sold to the -

grid
¢ Measure and record quality/quantity of manure sold

o Keep track of solid waste management practices in the
city and the country

e Keep track of source wise power supply in the northern
electric power grid and the status of completion of the
National Grid

.

e Keep track of production and use of chemical and ¢t
Organlc fen'hfgmr%ﬂ;n Gmup Inc. The Louis Berger Group, Inc. 7 i
¢
-~
L
y §
ool
) M&V Hardwarg needs qef

o MSW- Weigh bridge, laboratory apparatus for *
quality check, gas volume & composition

e Power- Export and check meter .2 sccuracy class)
e Manure- Bag weighing machines, laboratory

Ll

bl

. e’ &

apparatus for quality check )
o MIS system to monitor emission reductions S
Almost all the equipment is necessary for plant ¢ =

operation except MIS/specific data loggers

]
gy
'il!i:.{_; .

i
1
'
|

Thic Louis Berger Group, Jec. The Lauls beérgér vroup, ind.— ~ 7~ 7 T T g
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GEP-CCS: A USAID/India program
implemenied by The Louis Berger Group,

Inc.

February 25-26, 2002

i
M&YV System Cost Estimates
Item Estimated cost| Egquivalent $
Rs Million {Rs.48/US %)

Additional Hardware 0.2 4,167
- Specialized MIS
GHG monitoring system 0.2 4,1 67
design and maintenance
expenses
w_no methodology, 0.5 10,417
emissions and reduction
verification
Annual certification of 1.0 20,833
emission reductions (10 !
yrars capitalized) f

The Lowss Berprr Growp. It Thet L owns Boiper Growp, im.

Thank You!

Climate Change Centers' Project

Develonment Trainine

GHG Analysis Case - M&V §
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Inc.
' GHG Analysis of a Case Project

Power & Manure from Biomethanation of MSW
Integration with Project Financials

Climate Change Centers’ Project Development
Training Program

February 25-26, 2002

Vinay Deodhar
The Louis Berger Group, Inc.

T N

Al
r

l Presentation Overview

¢ Risk Analysis
¢ Contractual Risk Mitigation Structure

e Integration of Emission revenues with
Project financials

¢ Pricing of emission reductions
e Conclusions & Sensitivity Analysis

i.'] .

Climate Change Centers' Project _ ] o
Develorment Trainine GHG Analysis Case Integration with Financialsi
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GEP-CCS: A USAID/India program
implemented by The Louis Berger Group,

Inc.

February 25-26, 2002

Risk Analysis

Risks

Extent

Description

Marker?

The commoditits produced by the project power and orgamic manure are in
deficit. Thertfore, market risks are Jow excepl for the sale of maowre,
because it By mot widtly promoted to the farmers yel.

Cowntry
ISoverciga?

Iadip bas stable begal sysiem smd kas by and large following the legal procesa
Contracts have been bomored and businesses of the muitinatonals have
fourished. Thus, the severtigm risk is minimal.

Regulatory?

Low

Thet UP state bas » femctionsd edettricity regulatory commission. The PPA has
2 kegal validity. Alse, the prepossd project sehivity has overall support of rhe
loealistate/central govt suppert -

Comirmet/
crunier party

Low

The PPA and the waste s0pply asgreements are ju place and are sound amd
fair. The other comivacius) structore is also eslablished. Albough, UPPCL is
2ol in good finzacisl beadth, this project haa » special status and §s also smalt

is size. Ad yuch, 20 coniyari related probleme are expesied.

Consirwction?

Low

‘The promoters have kdeatified sivong EPC and O&M contrsctors with vast
experience in seriing wp such prejects. The maierlals 1o be vsed are standard.

Thus, comiruction i mot likely to pose major challenges.

The Louis Berger Group, Inc. The Louvis Borger Growp, Inc. 3

Risk Analysis ..

Extent

Description

Th Iﬁholm providers kave set wp similar (aciBities elsewhere ja the workd.
ters My TH in working with oller ciffment irestment
pn]!:t I India Conblned, they can take the tbs)k-ge of iechnology.

Management?

The promottrs have & very lesn and efficient management, as evident from a
large sumber of projecs Implemented In » short span of dme. In 3ddkion,
they ¢am drpw smy secesssry resource from Indls oF Awsiria.

Competition?

Low )

MSW treatmest then mrihanation it being introduced in Indis and 3o there Is
practically ne competition. Alve the slze of MSW treatment market b gquite
large |with over 300 Class | cities gucrlling over 3% miltien tom of MSW
daflyf

Exit?

T Cnmpnl» Act sfows exshr closure of firma. The iovestment rodes nu
siready bees relaxed. The Indian B Ja} market Iy and irs

ssth =23 kveraged buyouts, mergers & ascqubsitions ete. are common.
Therelsre, Exit from ihe companies In general and better performing smes In
particular ks pot diflcoit and rlaky

The Lovis Berger Group, Inc. The Lovis Berger Growp, Inc. 4

~hmate Change Centers' Project
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_ Contractual Risk Mitigation
% structure
T Corbeu T
o s | | £7C Comracron
L honn ARLDC Gend
T
' Cosperstios (LMC) > et SPY
== yq/ =
Deferved et
- Crediiurs Cormpanies .:}
The Lowsiz Berger Growp. fac. The Lowic Berper Group, bac. s

= L] - » »
Contractual Risk Mitigation
structure
Service/ Agresment Trossacion Adunanyd
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' Summary of GHG feductibns_ -

Stream of GHG Quantity | Quantity of
Reductions A TPA CO,e TPA
Methaue capture from|{ CH A h 5,627 118,169
MSW
Power generation and 002 40,375
sale to grid 7 40.375
Substitution of CcoO, 33,587
chemical fertilizers by ) 33.587
manure !
Total emission 192,130
reductions

The Louis Berger Group, Ine_The Louwis Berger Group, Inc.

P

Integration of Emission Revenues
with Project Financials

¢ Pricing the emission reductions
»Using recent benghmarks '
» Pricing of services provided
e Integrate the “new” revenue stream
and related costs in the profitability
analysis of the project

e Run sensitivity analysis with different

pricing scenarios

The Louis Berger Group, Inc. The Lovis Berger Group, Inc.
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H Pricing of Emission reductions

e Two possible approaches for pricing in
non-established markets
1. & [Costof Production between project and a

similar project with traditional technology} / tons of
emission reductions

2. Total amount required to make the project IRR
cross the Hurdle rateftons of emission reductions

e Proposed project provides heterogeneous
services that cannot be provided by traditional
technology

- .. Better to select Second Approach

The Lowss Boper Group, Inc The Lowis Berger Gmag. in. L]

P A e

H Results

* IRR on Equity with unchanging price of
manure at Rs. 2,200/- and power tariff as
specified in PPA- 22.85% and a hurdle rate
of 25%

e Price of emission reductions from recent
issues is $ 3 per ton CO2e

o At this price Project’s IRR on equity is
27.12%

e Reasons for higher IRR - MNES tariff &
grant, and relatively higher price of manure

The Lowss Bevgey Gorop, e The Lo Bargres Gooug, ar w

Chimate Change Centers' Project ' ) .
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EConclusions & Sensiti\}ity Analysis

¢ IRR is sensitive to manure price
> @ Rs. 1,500/ton IRR w/o carbaon — 20.19% & with carbon
24.63%

e MNES subsidy and special tariffs help the project
largely

¢ if MNES grant was replaced by Loan from existing
lenders and tariffs were fixed as per new UPERC
ruling [Rs. 2.25/kWh in 1999-00] IRR on equity w/o
carbon 18.19% and with carbon 22.8% -

o N the price of manure is fixed at Rs. 1,500 per ton
IRR w/o carbon 16.09%, & with carbon 20.86%

The Louis Berger Oroup, Ine. The Louis Berger Group, Inc. n

o ﬁ”ﬂ' &;“““ifk-" G ota. ik "ﬁ:""q. “"&"“' - s ) 3

b 542 i i ' '
Summary e
o
Conditions & IRR without IRR with "1
constant Manure Emission Emission >0
price Rs/Ton Reductions Reductions 4
MNES grant & 22.85% 27.12%
Tariff, 2200 d
MNES grant & 20.19% 24.63% -
Tariff, 1500 o
W/o MNES grant, 18.19% 22.80% r
UPERC Tariff , 2200 ok
W/o MNES grant, 16.09% 20.86% 3P
UPERC Tariff , 1500 Cg
- The Louis Berger Group, Inc.The Louis Berger Group, Inc, 12’ ;
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CLIMATE CHANGE CENTERS PROJECT DEVELOPMENT TRAINING
Establishing Proficient Project Structuring, Financial and Marketing Capabilities

Executive Sunmary

Executive Summary

Bioenergy India Limited (BIL) proposes to set up a 5 MW power generation plant using
biogas generated by biomethanation of Municipal Solid Waste (MSW) supplied by the
Lalpur Nagar Nigam (Lalpur Municipal Corporation-LMC). The plant leads to
capturing methane that would otherwise have been emitted had the MSW been dumped
on open dumpsites as is practiced in all the Indian cities. The project shall serve as a
demonstration project 1o illustrate the use of advanced anaerobic digestion technology to
enhance the biodegradation process. The gas, after cleaning, shall be fired in a gas
engine 10 generate power for export to the UP Power Corporation’s grid. The process
would also result in production of nutrient rich organic manure, which can substitute
chemical fertilizers for horticulture, fruits, plantations and gardens. The project awarded
to BIL throungh a competitive bidding process costs about Rs. 740 million. BIL, a
Special Purpose Vehicle company promoted by Enviro Engineers India Ltd,
ENERTECH GmbH, Austria, Jurong Engg. Ltd. (JEL) and few funds and financial
institutions is providing the anacrobic digestion technology. The project is being
implemented through EPC contract to several reputed intemational and Indian
companies.

BIL approached IDFC for funds in the form of loan and equity for the project, which is
under active consideration. IDFC has a mission of encouraging environmentally safer
technologies for the projects funded by them. IDFC and The Louis Berger Group, Inc.
the contractor for USAID/India GEP-CCS project identified this project as a possible
opportunity 1o demonstrate the identification of GHG emission reduction and its
possible use. The project demonstrates environmentat and social sustainability as it
leads to reduction of a major health and methane (a major GHG) emission hazard. It
leads to employment opportunities to the local population. It dlso heips the local rag

p:ckcrs (scavengers of valued items like paper, plastics and rags) to cofléct these ntcms-' e

in a safe way that helps in recycling of these items.

The project has three major streams of GHG ‘mitigation (i) Methane captured from the
MSW; (n) reduction in the emission of carbon dioxide from the Yoal fired power
stations in Northern India; and (iii) Avoidance of use of chemical feftilizers like urea,
DAP which are manufactured in GHG intensive processes. The current way of disposal
of MSW in India is predominantly dumping in the open. This leads to methane
emissions through the degradation of volatile organics and also to pollution of the
ground water by the leachate generated on the dumpsites. The power supply in India in
general and in the northern region in particular is dominated by thermal sources mainly
coal fired power stations. The output of the project would replace this carbon intensive
power source thereby lead to reduction in carbon dioxide emission. Similarly, the
organic manure will replace the chemical fertilizers thereby reduce the CO2 that would
have been generated i the manufacture.

BIL shall set up nreasmement and verification systems to monitor and control the GHG
reductions. The project risks have been identified and mechanisms to mitigate/cover
them have been set in. Major project agreements like power purchase agreement, waste

Bioenergy India Ltd. GHG Assessment of MSW Biomethanation Project 4
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CLIMATE CHANGE CENTERS PROUECT DEVELOPMENT TRAINING
Essablishing Proficient Project Stiructuring, Financiol and Marketing Capabilisies

Executive Summary

supply agreement cic. have been signed and approved by the funding agencies. Thaus,

overall the project offers an attractive opportunity for investment by investors especially
the carbon investors.

r

Bioenergy India Ltd. GHG Assessment of MSW Biomethanation Project 5
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Background of the project

BIL PROJECT - GREENHOUSE GAS {GHG) MITIGATION ASSESSMENT

1. Backgroond of the project
Bioenergy India Limited(BIL), 2 new Special Purpose Vehicle (SPV) company
promoted by M/s Enviro Engineers Pvt. Ltd. (Enviro), Chennal, proposes to set up a
project to generate 5.1 MW power (net) and 75 TPD Organic Manure from the
municipal solid waste (MSW) to be supplied by the Lalpur Municipal Corporation
(LMC), Lalpur, Uttar Pradesh (UP). Lalpur, a city in the state of UP with a
population of around 3 million generates about 1500 Tons per day (TPD) of solid
waste of this about 66% is collected. LMC has agreed to supply 300 TPD of the

- MSW to BIL for the above purpose that meets specifications as stated in the
agreement.

BIL shall segregate the biodegradable matter from the MSW and process the same
through anaerobic digestion in specificaily designed reactors to generate a biogas
rich in methane content. This gas shall be nsed, after due treatment, in gas engines to
generate electric power. The waste heat contained in the flue gases from the engine
shall be recovered for generation of additional electric power. After mecting the
anxiliary power generation, BIL shall exponl power to the grid of UP Power
Corporation Ltd. (UPPCL), originally known as UP State Electricity Board
(UPSEB). BIL’s contracted capacity to UPPCL is stated at 5.1 MW. After the
generation and recovery of the biogas, the remaining matenal shall be dried and sold
as a bacteria free manure rich in organics. This manure shall be suitable to
agricultural and gardening / plantation purposes. The organic manure would be
available 1o the extent of 75 TPD from the project. The plant shall be operating for
23 hours a day for about 324 days in a year and thus available 1o the extent of 85%.
A flow chart of the plant is given in Figure 1. - b
v e e
* BIL has entered into a 30-year power purchase agreement (PPA) with UPSEB on
July 31, 1998 [renewable for a further period of 30 years} and a Waste Supply
agreement with LMC on-February 14, 1997 also for an equal term. It has received a
letter of intent for purchase of organic manure-from a tea estate, which is to be
converted in a five-year agreement for 2500 Tons per month of bio fertilizer of
specific characteristics.

The cost of proposed project is estimated at Rs. 760 million (including foreign
currency expenses of US $ 5.81 million @ Rs. 43,5 per US $), which is proposed to
be financed by equity of Rs. 244 million, and debt of Rs. 366 million. The National
Bio-energy Board of Ministry of Non-Conventional Energy Sources (MNES) of
Government of India (GOI) has accepted the project as a “National Demonstration
Project”. MNES has agreed to provide a subsidy of Rs. 150 million as per the
scheme in view of the GHG mitigating nature of the project and its ability to
demonstrate generation of energy from waste to other cities in India.

Bioenergy India Ltd. GHG Assessment of. MSW Biomethanation Project 6
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Background of the project

Figure 1: Process Flows

oo 5.1 MW MSW biomethanation cus pawer plant for Lalpar
Block Diagram
MSW Recciving
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Unit Geperation |
L 3 phm - 5.1 MW
ey N Fy Pawer
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Unit ———# Preparation
plant
1 BIMA
Mechanical Digester
Pulper
Non
Biodegradable 1 i
Martter disposal -
Organic
et manure
eects processing
To
1 andfil
71 TrD Manwrr
A
The primary Indian lender 1o the project appointed M/S Erust & Young (E&Y) an
international consulting of repute for conducting Techno-economic review of the
project. E&Y conducted a carcful review of the project documents, made a site visit
and had discussions with concemned authorities for an independent assessment as
also conducted some experiments with the MSW. Key conclusions of their report
= —are as follows:
Bioenergy India Ltd GHG Assessment of MSW Biomethanation Project 7
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Background of the project

e The guaraniees provided by LMC are enforceable and protect the project
promotets from variations in waste quality

e The treatment system as proposed shounld be able to handie the MSW and
generate power and biofertilizer

» The biogas generation and the associated power generation would be close to
design figures (ITower by about 2.5% than the design figures)

 The project risks are adequately covered to the maximum extent possible
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GHG emission reduction objectives of the propased project

2. GHG cmission reduction objectives of the proposed project

Technology optiens for MSW freatment

Municipal solid waste comprises various substances and differs from place to place.
Thus, the approach 1o treat MSW from different countries differs. There are vatious
options for this, starting from reducing waste and recycling 1o composting,
mcineration/pyrolysis, sanitary land filling and biomethanization. The first two
options are desirable nrespective of the technology for ireating the waste, as these
reduce the quantity of the waste and thereby the Joad on the treatment plast. In the
incinceation or pyrolysis process the biodegradable matier is burnt off, thereby using
the heating value. However, as the MSW is wet, major portion of beat is taken away
in evaporating the water. Also, this process may result in emission of undesirable
substances like dioxins; SOx ctc. These gases are more dangerous as compared with
main GHGs. The composting option enables treatment of bio-degradable matter, but
the gases evolved in the acrobic digestion process mainly carbon dioxide escapes in
the atmosphere and thereby does not help in GHG reduction, Also, the only saleable
product in this process is the compost produced. This reduces the financial viability
of the process,.While, this could be the advisable option for smaller municipalitics
where the MSW generation is not enough to economically sustain higher treatment
options such as biomethapation and enginecred landfill. Engmeaadhndﬁll:sm
option, which also permits recovery of methane. However, this requires
comparatively larger land and claborate and expensive construction. R is also
essential to prevent leakage of keachate in land, which could contaminate the ground
water. This option may also need & similar demonstration in India before it can be
used on a wider scale by municipalitics. Though costlicy, biomethanation offers
several advantages over these options as discussed further. -

a. Clean Technology nature
In the biomethanization process, the process of digestion of biodegradable matier
is carried out in a closed vessel, which belps in avoidance of cmission of mcthane
(a greenbouse gas with high giobal warnming potential) as also any leachate that is
generated.  Further, smce the process is catalyzed by cazyme secreted by
microorganisms in the culture, it belps in recovermg more methane than the
composting process. The methane rish brogas is collected and gainfully utilized to
produce power, which is fed to the grid, thereby replacing power from carbon
intensive thermal sources. The process Jeaves behind organic manure, free of
bactcria and can be a substitute for chemical fertilizers like ammonia and wrea,
whnchgcmalchrgeamountsofcozchlrmgmnnﬁamm
biomethanization process belps m mitigatmg three sources of polestial GHG
emission (i) Mcthanc gas which could have otherwise escaped from open
dumpsites or composting yards (if) GHG emissions from coal fired thermal plants
while producing equivalent amount of power; and (iii) substituting chemical
fertilizers, during the manofacture of which GHG emission ocours.

Bioenergy India 11d GHG Assessment of MSW Biomethanation Project 9
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Business as Usual or Baseline identification

shaped curve Figure 1. Over a span of 2 to 6 years, this material would
degenerate fully.

20.0 {
18.0
16.0 1
14.0 ]

12.0 1 .
10.0 ~—m— Conventional {Dry) Landfill

Gas Production
(Mililen cuble feat per yoar)

8.071
6.0
401
2.0

00 Y7 T 77T T T T T T 7

¢ 2 4 6 8 10 30 60 1p0

Years
Source: Global Energy Partners LLC
Figure 1: Biogas producnon from dry landhils

Thus, the volatile degradable material in the waste forms methane rich biogas
at a slow rate and is released in the atmosphere. Carbon contained in the
biodegradable matter of the solid waste would degrade over a long period.
The proposed process enables faster digestion of majority of carbonaceous
material in gas. Therefore, the baseline for this stream of reduction is the total
emission of methane that could occur from the typical MSW from the Lalpur
. city. [However, since the proposed project would capture methane reduction i
‘as per the proceds designed by ENERTECH, the net reduction is restricted to =~ ¥~
this amount.}

]
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(n) For power export to grid: The power generation is using a gas engme as
_ against the normal Rankine cycle or gas turbine. This is an innovative
approach. The project would feed about 5000 kW worth of power in the grid
of UP Power Corporation Ltd. (UPPCL), which is an mtegra] part of NRLDC.
The emission factor of NRLDC would therefore be the baseline as this would
be the source of power in the absence of the project. A careful analysis of the
performance of the regional grid suggests that on an average in the year 2001
the UP grid had ~81% of power from thermal sources, both of UPPCL's own
and procurements from the central power sector utilities (CPSU). About 14%
was from hydroelectric sources and rest purchased from nuclear plants of
CPSUs. The thermal power mentioned above is mainly from coal fired plants
using sub bituminous coal mined in central India. The coal has large amounts
of ash, which leads to low conversion efficiency. Indian power grid exhibits
very high transmission and distribution losses. Although the actual figures
revealed off late arte quite high in many states including UP, it is preferable to
use the published figure of 20% to be on a conservative side.

Bioenergy India Lid. GHG Assessment of MSW Biomethanation Project 12
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Busimess as Uswol or Baseline sdentficotion

Since this a grid feeding power plant with a capacity < 15 MW, it would
qualify for the fast track projects as defined under the Bonn agreement. The
baselinc is calculated from the data on installed capacitics and gencration
details from various sources for both VJPPCL and NRLDC. The data s
available from the Planning Commission of India's Annual report of SEBs for
June 2001 and Central Electricity Anthority’s report on NREB. The thermal
plants are in majority based on pulverized coal fired technology. These plants
mainly use sub-bituminous coal from the mincs around central India. Based
on the emission factors for this fuel for India as specified in the TPCC report
and used by the World Bank GHG assessment handbook. The results are

presented later.

{iii) For replacement of chemical fertilizer by organic manure: The proposed plant
would generate 75 TPD of organic manure. The manure shall replace the use
of chemical fertilizers like urea, diammoniuvm phosphate (DAP), Potash and
super phosphates mainly by plantations hike tea/coffee gardens, hortacubural
use in municipal gardens gic. Since the manure has lower concentrations of N,
P and K the release of these putrients is slower than Chemical fertilizers.
Based on the experience of the major users viz._the tea estates the equivalent
1amountoflhcnununtoonelmofchamcalfaﬁhzerlsfmm¢wmthc
specific epergy consumption of urea and ammonia and the average of usage of
these fertilizers in India, the weighted average emission fxclors of the
chemical fertilizers is found out The baseline emission reduction is the
amount of emission by the equivalent amount of chemical fatilizers used.
While, the manufacturing processes of chemical fertilizers also leads to
emission of NyO, for want of precise data these were pol quantifisble and
hence were not accounted for in the present analysis:

Here ilncedslobeclatiﬁedlhﬂdnpmjeclmlesmmwhich
replaces use of chemically manufactured fertilizers (in the same manner that
the power generated repiaces gnd power.) therefore, these me NOT of the
nature of embodied GHG cmissions that the project replaces. Morcoves, these
reductions are messursble from the quantity of the chemical fertlizers, a
product that would be used in absence of project’s output; the carboa emission
reductions from this soorce should qualify for CERs.

c. Time dimensions of the baseline
mmmmmmnmmrmmmMmme
country. There are over 300 Class { cities in the country, which generaie an
estimated quantity of about 39 million tons of solid waste per year. It s expected
that the use of the technology will take a long time before it becownes a common
practice. Thus, the bascline is not likely to shift during at least a decade during
which the investors would buy the carbon offsets.

Bioenergy India Lid. GHG Assessment of MSW Biomethanation Project 13
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Establishing Proficient Project Structuring, Financial and Marketing Capabilities =
- - Business as Usual or Ba:rlinf identification } -
d. Anpual /periodic estimations P}: i
In view of the innovative nature of the proposed technology, it may not be : -
necessary to revise the baseline estimate during the course of the first ten years : 3:'_
during which investors are likely to purchase the credits. )
e
Lo
¢. Basefine case emissions estimation ' “_
Based on the methodology presented earlier and data collected from various -
sources, the baseline GHG emissions were estimated. The summary of the same is R
preseated below. ;
I Methane Capture from Solid wastes " r .
Methane generated due to biological degradation of the volatile solids in the -
soid waste. If the solid waste were dumped in open a majority of this _
amount of methane would have been generated over a period of over ten i -
years. In the proposed process-the degradation takes place at enhanced rate
with the help of microbial reaction. Thus, in- the absence of the project k ,
activity, there could be entire degradation of the organic matter. T -
Parameter Value Unit - N
* Total waste received 360  Tonsiday N i
Inert material segregated 99 Tons/day .é:
Treatable material 201 Tons/day , .
Dry volatile solids 104  Tons/day - £
Biogas generaled at STP 42320  Nm3/day - B
Methane recovered 25392 Nm3/day v :'-
Annual methane caplured 5627 TPA ‘;L &
Equivalent® CO; . 118,169 TPA 4

* GWP of methane for 100 year horizon=21 -

ja it

vy

i rC'(h Emissions from power used in the state grid

il

[ 4
T

The requirement of power in the state is met through own generation, which
includes coal fired thermal and hydroelectric power plants. In addition, the UP
Power Corporation purchases power from the central public sector power
generating companies, which have a mix of thermal, hydel and nuclear power.
" Based on the respective capacitiés, it is found that thermal power contributes
about 80% of the capacity and 20% of the hydel sources. However, based on
the statistics of power generated and purchased, it is observed that in 2001 of
a total 39879 MU consumed by the state grid 82.2 % was supplied from
thermal sources, mainly coal fired plants, 14.4 % from hydel and 3.4 % by
muclear sources. The composition was more or less same in the year 2000,
with 81.4%, 15.5% and 3.1%. The thermal plants which are based on high ash
Indian coal use sub bituminous variety coal as fuel. By and large the plants are
old and exhibit conversion efficiencies in the range of 33%. Indian electric
power grid especially at the sub transmission and distribution levels, which
operate at low voltage ratings of 33 KVA and 11 KVA, exhibit high
transmission & distribution losses, sometimes in the excess of 40%. However,

e ad B

Bioenergy India Ltd. GHG Assessment of MSW Biomethanation Project 14
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to be on a conservative side an estimated 20% T&D losses are assumed in the
analysis.

The emission factors of these plants have been assumed on the basis of IPCC
methodology (as discussed in:  UNEP/OECIVIEA/AIPCC 1995) for India,
which is also bemng followed by several multilateral imstitutions like The
World Bank. The emission factor of thexmal power planis using
bituminous/anthracite coals from India is 262 tons Carbon/T). To be on a
conservative side, even though many of the hydel plants of Natonal
Hydroelectric Power Corporation (NHPC) arc large in size it is assumed that
they do not lead to any indirect GHG emissions. Afier considering the mix of
supply from vanious sources as mentioned above, the weighted average
emission factor of the UP state grid 1s 21.5 1C/TJ.

I CO; Emission from inorganic fertilizers during manufacture

One of the features 61 the proposed project is the generation of organic
manure that substitutes'the use of chemical fgm;lmcrs like wrea, di ammoniom
phosphate, and potash. During the manufacture of the chemical ferulizers like
urea, ammoma, single/tnple super phosphate (SSP/TSP), di-ammopium
phosphate (DAP) a lige amount of energy is consumed. This cnagy is in
both thermal as well s electrical forms. In addition, during processing, raw
material, intenmediates and finished goods arc lost due to spillages,
evaporation etc. Some of the reactions also cvolve CO2; nitrous oxade,
perfluoro carbons and many other poliutants like S0y, NOx, particulate matier
etc. The use of the chemical fertilizers (popularly referred as NPK fertilizers
in India) has increased over a last few decades. While, it has contributed
greatly 1o the green revolution to increase the food output in the country,
excessive use also leads fo increase in acidity of thie soil, thereby degrading its
quality.

The most important step tn producing ammonia (NH3) is the production of
hydrogen, which is followed by the reaction between hydiogen and nitrogen.
A number of processes are available to produce hydrogen, differing prmanly
in type of feedstock used. The hydrogen production route predominantly used
worldwide is steam reforming of natural gas. In this process natoral gas (CH4)
is mixed with water (steam) and air to produce hydrogen (H2), carbon
monoxide (CO) and carbon dioxide (CO2). Waste heat is used for prebeating
and steam production, and part of the methanc is burt 1o generate the energy
required to drive the reaction. CO is further converted 10 Caz and w2 using the
water gas shifi reaction. After CO and Coz is removed from the gas mixture
ammonia (NH,) is obtained by synthesis reaction.

The specific Energy Consumption of fetilizer plants in India were 123
Geal/ion of ammonia, 13.5 Gealhon of urea, and 0.06 Geal\on of DAP. The
* consumpiion 6f major Tertilizers namely urca, DAP and SSP are 72%, 14%
and 14% respectively. Based on the feedsiock from which the fertilizess
derive energy and the power consumption of process, the average emission

Bioenergy India L1d. GHG Assessment of MSW Biomethanation Project 15
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factor of cach ton of chemical fertilizer works out to approximately 2.63 tons

CO10n of fertilizer',2,}

India’s Fertilizer Industry: Productivity and Energy Efficiency Katja Schumacher and Jayant
Salhaye Environmental Energy Technologies Division July 1999
? Energy Conservation at design stage, Cli Energy Management Cell, under the ADB-ESP project
* TERI Energy Data Ditectory & Yearbook 199972000

Bioenergy India Ltd. GHG Assessment of MSW Biomethanation Project
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CLIMATE CHANGE CENTERS PROJECT DEVELOPMENT TRAINING
Establisking Proficieni Project Structwring. Financial and Marketing Copobilities

GHG mitigation posential of the project

4. GHG mitigation potential of the project
The project helps in avoiding emission of two main greenhouse gases; methane
and carbon dioxide.

I The project cnables capture of the methane from the biological degradation
processes. If the waste is Jefl in open it would require 2 Jong time for the
microbes present in the waste as well as the soil and air 1o break the organic
molecules into smaller molecules and ultimately methane gas. Estimated
time of 15 — 20 years is needed to break various complex compounds. In the
proposed plant the sced culture of microbes uses the nutrients in the waste to
enhance the biodegradation process in absence of air. Thus, the anaerobic
process enhanced by the enzymatic catalysis hastens the biodegradation
process and increases the yield of methane. The left over sohds in the waste
are non degradable for all practical putposcs. Based on the estimates from
hbomtorymltsandexperienoe of the technology suppliers elsewhere, the
gas gencration is estimated to be around 0.836 m3/kg of volatile solids
(49,290 m3/day from the project at 37° C):containing about 65% methane
and the rest carbon dioxide, moisture cic. However, as per the technology

~Tegiew conducted by Emst & Young, the gas gencration has been over
estimated by about 2.5%. Whmﬂnsssapplndtothemm
generation is hkely to be~ 48,055 m3iday. Thus, the project helps m
capturing about 25,392 m3 of methane ga¥ at Standard Temperature and
Pressure. This works out to 118,169 Tons per annum of CO; (GWP of
rcthanc 1s 21)

1 The project generates a total of 5.6 MW of clectric power and afier meeting
the plant needs exports power worth about 5.1 MW. Under assantptions of
availability of 85%, the proposed project would feed 38.6 MU in the state
grid of UP. In the absence of project activity, this"could bave been met with
grid power, which has a high thermal power concentration. The state of UP
generates its own power and also receives power from its share from the
central power sector PSUs (Viz. NTPC, NHPC, NPC etc.). Based on the
scenanio outlined in the earlier section, the power generated by combustion
of the methane captured would Jead to reduction of carbon emissions from
the coal fired grid power to the extent of 40,375 Tons per annum of CO,.

M The proposed project generates organic manure to the extent of 71 TPD. The
manmehasadeqmleqmnmmofﬂ, Pmdl(udcs:rcdbyphmsapecnlly

~ = Potassium 03-14
Fe, Cu, Zn Traces
PH value 60-70
Bioenergy India Ltd. GHG Assessment of MSW Biomethanation Project 17
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CLIMATE CHANGE CENTERS PROJECT DEVELOPMENT TRAINING
Esiablishing Proficient Project Structuring, Financial and Marketing Capabilities

Estimation of cost of carbon reductions

6. Estimation of cost of carbon reductions

. |

‘There are basically two approaches to estimating cost of carbon reductions in case of
non established markets, where no pricing signals are available. (i) The difference in
the total cost of production between the project and a similar project using a
traditional technology divided by the total tons of carbon reductions produced; or (ii)
The total amount necessary to make the project profitable (or meet the hurdle rate)
divided by the total tons of carbon reductions produced. In case of the proposed
project the valuable products/services provided include treatment of 300 TPD of
MSW, 5 MW power generation and 71 TPD of Organic manure production. Since
-conventionally there is no technology that can provide such heterogeneous scrvuces,
it would be appropriate to adopt the second approach.

<
—
1

-
I

T RGNS B T
L.

The IRR on equity with the two valuable products from the project namely power
and manure was calculated based on the price of power specified by the PPA and the
market acceplable price of organic manure without accounting for the carbon
reductions. This analysis suggests that at a price of Rs. 2,200 per ton for the manure
in year 1, with no escalations and for a hurdle IRR of 25%, the carbon price works
out at $ 3.00 per ton. It is observed that the IRR is sensitive to organic manure
price; therefore the market acceptable price has been taken into account. The
comparable commeodity in this respect has been assumed 1o be the compost being

produced in the Okhla plant in New Delh] which is sold at Rs. 4 per KG in the retail
market.
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CLIMATE CRANGE CENTERS PROJECT DEVELOPMENT TRANNING
Exablishing Proficient Project Ssructuring. Financiol and Marketing Caopabilities

Risk assessmnet ond witigatson mec hasisms

.7. Risk assessment and mitigation mechanisms

The proposed project is exposed to vanous risks of various operatiomal,
technical, contractual and sovereign types. BIL bhas oblained performance
guarantees from various technologyfequipment suppliers 1o emsure proper
working of the plant. In addition, Emst & Young, a reputed consylting firm has
reviewed the technology, waste charcleristics and the undeslying cootracts.
Addressing these business and political risks is one of the major factors for
attracting investments in the project. it may be noted that this project has been
awarded to BIL through a competitive bidding process that was conducted m a
transparent manner. Thus, the risks of political acceptability are minimal.

Morcaover, India is faced with a formidable task of improving the solid waste
disposal practices owing to various reasons like health, hygienc and aesthetics.

Thus, the proposed activity is a highly socially déSirable activity. The project not

only addresses the problems of sohd waste and" emissions but also generates

valoable resources and employment. In other words this is a socially and
environmentally sustaimable activity. All the major project agreemcents have been

signed, reviewed and accepted by the Fis. The contractual framework is depicied
mn Figure 2.

Figure 2: BIL CoatractualPerformance Struacture

Technology Providersy/
. EPC Contractors
investors
LMC-MSW
Biomethanization
Lalpur Municipal Flant (BIL) SPV
Corporation (LMC)
IDFC and
other Fls
Deferred Insurance
Creditors Compeanics
Bioenergy India Lid. GHG Assessment of MSW Biomethanation Project 23
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Establisking Proficient Project Structuring, Financial and Marketing Capabilities

Risk assessmnet and miligation mechanisms

R 4

Sr. | Service/performance Agreement Transaction Annual Transactions
Ne. i )
1 Equipment/Technology | EPC contract/Tech Purchase of -
transfer Eqpt/Tech
2 | Equity capital Shareholders Agreement | Equity infusion Dividend
3 | Garbage Garbage Supply Supply of garbage
Agreement _ of specified
quality
4 | Loan. Loan Agreement Provide Loan Interest/Principle
5 Deferred Credit DC/Loan Agreement Deferred credit on | Lease rental
specified
_ equipment cost
6 Insurance Policy Policy document Cover fire and Insurance Premium
other risks
7 Organic Manure 1 Manure Purchase i Sale of power Payment for manure
| Agreement :
8 Power Power Purchase | Sale of manure Payment of Power
Agreement taniff
9 | Carbon offsets Carbon Offset Purchase | Initial Investment | Payment for Offsets
Agreement
Various risks faced by the project along with the respective mitigation measures is
described below. .
— Risks Low o Description
High ]

Marke1? Low The commeodities produced by the project power and
organic manure are in deficit. Therefore, market risks
are low except for the sale of manure, because it is not
widely promoted to the farmers yet.

Country/Sovereign? | Low India has stable legal system and has by and large
following the legal process. Contracis have been
honored and businesses of the multinationals have

L flourished. Thus, the sovereign risk is minimal.

Regulatory? | Low The UP state has a functional electricity regulatory

i [ i commission. The PPA has a legal validity. Also, the
Bioenergy India Ltd. GHG Assessment of MS W Biomethanation Project 24
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CUMATE CHANGE CENTERS PROJECT DEVELOFMENT TRAINING
Establishing Proficient Project Structuring, Financial and Marketing Copobilitics

Risk W and mitigation mechdniymy

commission. The PPA has a legal validity. Aiso, the
proposed project activity has overall support of the
local/state/central govi. support

The PPA and the wasie supply agreements have been

eniered into. These agreements are sound and fair. The
other contractual structure is also established and is
robust. Although, UPPCL is mot in good financial
health, this project has a special status and is also small
in size. As such, no contract relaied problems are
expected.

Construction?.::

Low

The promoters have gathered strong EPC and. other
contractors. They have earlier expenience in setting up
such projects. The materisls to be used are standard.
'ﬁms; construction is pot- likely 10 pose: major
challenges. '

Technology?

Medium

The technology providers have set up similar facilities
clsewhere in the world. The promoters have expenience
in working with other c¢fflucntl treatment projects in
India. Combined, their strengths are sufficient 0 |
address any technology related issues.

Management?

The promoters have a very lean and efficient |

management, which is cvident from a large number of |
projects they have implemented in a short span of time.
In addition, they can draw any necessary resource from
India or Austria.

Competition?

| competition in the field of MSW methanation project is

MSW treatment is a nascent activity in India and

very iow. Also the overall size of the MSW treatment
market is quite large [with over 300 Class 1 cities
generating over 39 million tons of MSW daily)

CExit?

Low

GOl 1s currently m the process of casing the Companies *

Bioenergy India Lid. GHG Assessment of MSW Biomethanation Project 25
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— Risk assessmnet and mitigation mechanisms

Act to allow easier closure of firms. The nvestment

rules have already been relaxed. The Indian financial

v

1.

market is mature and transactions such as leveraged

buyouts, mergers & acquisitions etc. are common. ‘? L .
Therefore, Exit from the companies in general and ? -
better performing ones in particular is not difficult and A
risky. J . -
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Annex 4

Curriculum Modules on
Climate Change and Clean Energy Technologies for the LBSNAA
Foundation Course
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Clean Energy Technologies and Climate Change Modules - A
Presenter’s Guide _ -

gzicc_ﬁmmm
-l

To provide the participants an understanding of climate change & clean energy technologies
(CET), greenhouse gas (GHG) emission mitigation strategies 8 options, current initiauves in :
India and the role of IAS officers in addressing climate change. -

The training on climate change and clean energy technology has been designed into two -

sequential and related modules or sessions.  Both sessions are structured in 2 manner that
describes topics from a general perspective, and then increasing levels of detail These are
compressed sessions and care must be taken by instructor to keep the students focused on key -

objectives of the presentations.

«  Session I?%A background onentation secton on (limate change (CC), what arcgi;e sources,
why it is of concem, and what s being done about it in the international arena (1 hous)
- Session I - This session takes a more in-depth look at the responses to climate change,

o incl 1sadaptation  and rmugauén, and also gives additional informagon on the
S technolGigiés that can address/mitigate climate change emissiaie. (1 hour) g% _

o
@ g

More details of the sessions are included in the attached presentation outline.

Navigating Through the Modules ]

To clearly see how the modules wall appear on the screen, both modules should be vicwed in the e
Slideshow View using PowerPoint. )

Talking Poinis: Many of the slides include a Slide Objective and Key Issues/Concepts that
can be found in the “notes” section. These are essentially talking points that provide additional

topics, or elaborate on topics contained in the respective slide. These are meant as an aid to the
nstructor. Please note that the talking points can be viewed only in the Notes Page View’ for
PowerPoint presentations. Istmcors 1ill need 1o sse their best judgerment in determiving ubich lewel of detasl =
15 appropridte for a partiodar group of studerss. s

Background Information/References

It is assumed that for both modules, tratnees would at least spend a modicum of fime reviewing -

background matenals on the topic. For this purpose, several types of background resource
information would be available for review and/or as handouts. These wclude:

1. Aglossary of common terms used in the climate change context

2. Adetailed outline of the presentations

3. Background reading materials 1o provide information on panicular topics or as a survey of
chimate change issues.

4. Bibliography & references {or further information & clanty, along with relevant web site
addresses.

IR



SESSION I {1.0 Hour)
Overview of Strategics to Address Climate Change

1. Introduction and Scssion Objectives (Slides 1)
2. Stategies of Addressing CC Impacts (Slide 2)
3. Adaptation (Slides 3-4)
a. Six general approaches for adapting
b. Major considerations (tosts, social implications, cic.)
Mitigation Flow Chart (STide 5)
Command and Control (Slide 6)
6. Market Based Approach (Shides 7-9)
a. Examples
b. Bamiers to MBI in India
¢. US Acid Rain Program — A Market Example
7. Comparison of Market Approaches (Slide 10)
8. Climate Change Mitigation Project Approach (Slide 11-13)
-a.> What is Carbon Emission Reduction Trading? "
b. Benefits of CCMPs
9. Types of CCMPs (Slide I4) .
a. Renewable n &t
b. Energy Efficiency
c. Fuel Switching
10. Technology Options in Energy Sector for CC Mitigation (Slide 15)
1}, Climate Change Mitigation Options — Power Generation (Shdes 16-20)
a. Renewable Energies
b. Distnbuted Energy Sources
c. Co-Generation
12. Climate Change Mitigation Options - Urban Sector (Shdcs 21-24)
a. Transportation
b. Urban Solid Waste Management
13. Cumrent Status of CCMPs in India (Slides 25-26)
a. Available incentives
b. Pnvate sector responses
¢. GOl responses
14. Roles You Can Play (Shides 27-28)
a. Direct
b. Indirect
15. Conclusions (Shde 29)

bl o

APPENDICES
Bibliography and References
Glossary

1LBSNAA Detadked ouhoe



[

e

Climate Change and Clean Energy
Technologies

Curriculum Module Developed for the
[LBSNAA Foundation Course

By the Greenlwwise Gas Poltution Prevention Project
Implemental by the Lovis Berger Group Team
Vnder USAID/ India
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Moedule Components

Session I: Introduction to Climate Change
— Definitions
- Causes of global warming
- Economuc, social and environmental impacts
~ India’s vulncrability lo climate change
- Intemational efforts to address climate change
Session II: Overview of Strategics to Address Clirmate Change
- Adaptation
- Mitigation options
— Project based mitigation
~ Roke of clean encrgy technologies in mitigation
~ What you can do

Grecwheniae Gaz Polletica Prevenss :

Projecs-Clamar changy: Sapplomcst

Slide Objective:
*This slide provides trainees with a framework for what they will leam over
the course of two sessions on chimate change and clean energy technology.

*Subheadings indicate the key messages that trainees should take from the

training .
=[t should be recognized that at the Foundation Course level, the material is
an overview of the 1ssues. Meant lo seasitize trainees to global warming, its
causes, potential strategies for addressing i1, and roles of Administrative
Officers

*The module will elaborate possible strategies to adverse impacts of climate
change and discuss why should an administrative officer know about and how
should he/she act to minimize them.

It is suggested that the instructor familiarizes with the subject through
additional reading material such as the UNFCCC Climate Chaage tool

and Key web sites

tJ




Objectives of Session I:
Introduction to Climate Change

To familiarize you with:

Concepts of climate change {global warming) and its causes;
The potential impacts of climate change and their relevance to

India _
Highlights of international efforts to address climate change
and India’s roie in these efforts

The climate change profile of India

Greenhouse Gas Potiution Prevenoon
Progjec-Climaie change Supplement

Slide Objective:

=Ciearly lay-out the poals/abjectives of the initial session which will focus on

the causes and poteniial impacts of global warming.

=Begin the dialogue on what responses are being developed by the
international community on climate change.

e a

N | T

r



What i1s Climate Change?
Or
Global Warming?

Gerenbouse Gas Polintion Freveniion L
Project-Clismeie change Sapploment

Slide Objective:
=To initiate discussion and elicit from trainees their understanding of the issue.
*Uses references from news and other sources - to gauge understanding and set tonc for

the session.
*Recognizes that the terms “global warming™ and “‘climate change™ are interchangeable,
as global warming is likely a term with which the trainees are more famihar.

Key Issues/Concepts:
*Definition of “climate change™
A change in climate which:
7is attributed directly or indirectly to bunman (also known as axthrepegenic) activity
¥ aliers the composibon of the global atmosphere
v'is in addition te natural climate variability over comparable timne peniods

=Plcase notc that the terms global wanming and chimate change can be used
interchangeably.

*Recognition by many in the interational community that climate change is the biggest
environmental challenge facing the world today due to its magnitude and the fact that 1t
knows no boundaries - a global phenomenon that requires all countnes to work
collaboratively towards a selutions.

248y
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Why Should You Care about Global -
Warming?
= India is a focus of global efforts to address global warming — an issue that is rapidly
gaining priority intemational attention
+  Climate change may creale far reaching economic, social and envirenmental impacts
ard costs both globally and in India _ -l
= There may be potential to caplure foreign-investment and improved technology for
India through projects that mitigate climate change
-
-
Greenhouse Gas Pollution Prevention 5
. _Project-Climate chaage Sepplement
&

Slide Objectives:
=Draws a linkage between the functional roles of administrative officers and the issue of
chimate change. &
»Facilitates a sense of responsibility for addressing this issue, wherever possible in their
careers .....a “hook” to engage the trainees.

It is recognized that many Foundation Course (FC) trainees may aot initially serve in
positiohs where their decisions could affect climaté change or its mitigation.

"
i A

Key Issues/Concepts:

*India is a focus
v India considered the sixth largest contributor of greenhouse gases by volume in the world but has
one of the lowest per capita rates in the world.
¥'Considered to have the second bighest rate of growth in greenhouse gases in the world.

¥"This means there is g significant opportunity to aiter the path of development to one that reduces
India’s contribution to global warming while maintaining economic growth. ) -

~ ®Currently difficult 1o quantify specific economic costs and environmental impacts of
climate change in India. Some research is being done, and general estimates are available.

=The Intergovernmental Panel on Climate Change (IPCC) was constituted as an objective, -
scientific body whose key responsibility is to support international climate change
negotiations with sound data and analysis.
*The Government of India (GOI) tends to rely on IPCC findings. -
*Investment opportunities in India (or other developing countries) may arise from
miemational market-based approaches to climate change mitigation. -
5
-
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Is Global Warming Relevant to You? Most
Likely — YES!

In Your Early Careers, Might You:

* Be involved with industnies, facilitics, transport syslems or other
activities that generate or use energy?

= Account for the costs or use of energy?

= Enforce laws related to encigy use?

+  Plan or manage land usc or development projects?

= Be respoasible for social welfare?

* Promote economic development?

+ Manage or promote agriculture or water use?

Grvenbuupe Gos Polutien Prcreaticon [
Frogect-Ohimmate chamge Suppiesvesi

Slide Objective:

*Goal is to make the issue relevant to the trainees. List includes some roles that may be
relevant to the tramnees at the May 8, Foundation Course “piloting” day. The list may need
to change based on the composition of any Course.

Key Issues/Concepts:
* Any activity that affects energy generation or use affects global warming!

» Accounting for the use and costs of energy generation and use is a first step in tracking
how to improve energy efficiency or reduce waste and consumption.

*Enforce laws? Use example of enforcing Pollution Under Control certifications - poorly
mainiained vehicles are a large contnibutor to global warming!

*Social welfare? Example: global warming could adversely affect the poor and vulnerable
populations. What should you do to minimize this problem? -
*Agriculture? Example: Agncultural productivity is especially vuinerable to climate
change and pumping of irrigation water is a huge source of energy consumption!

p7 1A
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Global Warming and Its Causes

= The Eacth’s atrnosphere is comptised of gases whose balance is maintained
through naturally occurring cycles such as the Nitrogen cycle, Carbon cycle,
Oxygen cycle etc.

*  Maintaining the balance of natural atmospheric processes is critical to human
health and safety. Human activitics have the potential to disrupt that balance.

Geeenbouse Gat Polutics Provemion 7
Project-Chmate change Sepplement

o

Slide Objectives:

* Relay to the students that natural cycles help to maintain the balance of

atmospheric gases — and that manmade activities are threatening that balance.

Key Issues/Concepts:

= Examples of key atmospheric functions:

¥'Contains gases imporiant for the sustenance of life.

v'Blocks harmful ulira violet radiation from the sun from reaching the earth’s
surface. UV radiation as a cause of cancer, can cause adverse effccts on
physiological and chemical processes (1. damage to and mutation of cells in
living organisms), etc.

v'Moderates climate through natural air convection and circnlation — the
process that 1s responsible for changing seasons, precipitation patterns and
distnbution.

¥"Traps the appropriate amount of heat needed to maintain stable conditions to

sustain life through a process called the “greenhouse effect” (which will be
tHustrated in a subsequent slide).

e i oy s
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Composition of the Earth’s Atmosphere

Slide Objective:

*Gives tramees a basic understanding that maintaining the ratio of maturally
occurring atmospheric gases is fundamental to sustaining natural processes that

support life on earth.

Key Isswes/Concepts:

*Carbon dioxide, CO, is a minute fraction of the composition of the atmosphere,
but plays a crucial role, along with other other specific gases in maintaining a
slable temperatures, especially in the “biosphere™ (that part of the atmosphere in

which hfe exists).
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THE GREENTHOUSE FEPLCT

ATMOSPHERE

Slide Objective:

*Trainecs should come away with a basic understanding of the fundamental physical/chemical
mechanisms that affect create global warming.

*Prompts trainees by asking if they understand the principles by which a functional greenhouse

works:
The glass panes of a greenhouse enable heat from the sun 1o pass through them (sunlight in the visible
range), but trap the keat that is absorbed and re-emiired by the earth, thereby warming the inside of
the greenhouse.

*Instructors should prompt the students by asking them to name as many greenhouse gases as
possible.

Key Issues/Concepts

*Bnef overview of the Greenhouse Effect

*A large percentage of the rays of visible suntight (radiation) pass through the atmosphere,
sirike the earth’s surface and warm it. .

=A part of this encrgy is re-radiated by the Earth’s surface in the form of long-wave infrared
radiation. Molecules of certain gases that occur naturally in the atmosphere absorb or trap
infra-red radiation, thereby preventing it from escaping back into space.

*Human activities are adding greenhouse gases to the atmosphere, causing elevated absorption
of re-radiated heat by these gases and intensifying the greenhouse effect. Long-term climatic
changes may result on account of higher temperatures.

=Carbon dioxide (CO, ) and methanc (CH,) are two of the primary GHGs. Will look at the
types of GHGs and their sources in subsequent slides.

-
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Human Influence on the Carbon Cycle

Bt
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{. Slide Objective:
) *This slide provides a useful graphic example of how human activities
’ (anthropocentric) are artificially adding GHGs, in this case CQO,, to the
atmosphere in a way that alters the natural Carbon Cycle
=Will discuss other types of GHGs and their sources in subsequent shdes
. Key Issues/Concepts:
ot =All figures indicate GIGATONS of CARBON — the atmospherc contains about
756G gigatons of carbon
L *Biue numbers indicate a flow of carbon (eg. 60 GT emitted by agnculture,
) ammals etc.)
' *Yellow arrows indicate natural cycles
[j *Red arrows indicate human caused emissions
) =Numbers in other colours indicate stored carbon in soil, water, efc.
l S *THE CARBON CYCLE
/ Carbon is stored on the carth in the following ways:
1 v as organic molecules in living and dead organisms found in the biosphese
- v'as carbon dioxide gas in the atmosphere
¥ within the earth’s mineral layers {the “lithosphere™) as:
Inorganic - ;m fossil fuels (coal, oil, and natural gas and carbooate based
Li" sedimentary rock deposits such as limestone, dolomite and cw)-
Oxganic - liner, organic matter, and bumic substances found 1 soils

“In the oceans as dissolved atmospheric carbon dioxide and as calcyum carbonare shells
iR mANNC organisms

10
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. Human Induced Sources of GHG Emissions

: Carbon Dioxide (CO,) ‘ -

r » Combustion of any fuel which contains carbon including

i fossi) fuels (Coal, Petroleum, Natural gas) and biomass

) (wood, dung, plant material) -

& » Conversion of forests (buming) & change in use of land

where the CO, absorbing ability of vegetation is lost £
L4
_ Methane (CH4)
e _ +» Fugitive emissions - Gas flaring during o1l & gas production, o
e ' + Agniculture - rice paddy fields, burning of residuc -
i + Livestock - enteric fermentatign, animal manure

g o + Emissions from decomposition of municipal bio-degradable .
[' o waste Greenhouse Gas Pollution Provention -l n .

f ko Peojeci-Clinsie change Supplement .

bl F AN %
Slide Objective:
= This slide takes trainees to a further level of detail by identifying the key chemical w
components of GHGs, and the human mduced activities thal generate them. .
Key Issues/Concepts: i "
HE Carbon Dioxide _ _ - ’ i
i_,f v Carbon dioxide is currently responsible for nearly 70% of the “cnbanced” greenhouse effect.

' .  This gas vcours oiturally in the atmosphere, but burning coal, eil, and natural gas is releasing the carbon =
I : stored in these “fossit fuels™ at an unprecedented rate. “‘
v ¥ Likewise, deforestation releases carbon stored in trees. Discuss forests as “sinks” and explain ching&

y in lIand use and the difficult science behind estimating how forests and land recycles carbon -
f ¥ Current annual emissions amount 1o over 23 billion metric tons of carbon dioxide, or almost 1% of the ﬁ
g total mass of carbon dioxide in the atmosphere.

i
‘. v Although half the Carbon dioxide emissions produced by hurnan activity are absorbed by the oceans and
‘ land vegetation, atmospheric levels continue to nse by over 10% every 20 years.

y -
. Methane
¥ Methane levels have already increased by a factor of two and a balf during the industrial era.
§ v The rapid rise in methane started more recently than the rise in carbon dioxide, but methane’s o
contribution has been caiching up fast.
¥ However, methane has an effective atmospheric lifetime of only 12 years, whereas carbon dioxide =
}i survives much longer. -
J -

§ 11
) -
F
¥
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Human Induced Sources of GHG Emissions —
Lower Volumes but High Impact

* Nitreus Oxides (N,0) + Hydrofluerocarbons (HFCs)
— Combustion of fuels - Refrigeration (Substituic 0
—  Production of Nitnc acud CFCs)
i
«  Perflwerocarboas (PFCs) * Salphur Hexallouride (SF,)
- Electronics Manufactunng - Ll.‘ahﬁ'omeiewnty .
- Polymers (ie. Polycarbonates, PancssI00 and distrbution
i PVC) equipment
: - Aluminum production
- Scmiconductor Manufactuning
&
G Gax Folletion P T
Project Clonase change Sewpiomesd _
Slide Objective:

»Same as prior slide, noting the additional sources of emissions

*Note to Instructor: Query the trainces whether they expect to be invoived in
activities/positions/organizations where GHG gases are bcmg produced or
could be reduced? )

Key Issues/Concepts:

»These gases all have much higher Global Warming Poteatial (GWP) than
CO2. GWP is a quantification system that allows equal comparison of the
intensity by which different GHGs can contnibute to global warming. For
example, methane has a GWP of 21 and nitrous oxide 310 tames that of CO2.

Nitrous Oxide

=Nitrous oxide plus a number of industnial gases, and ozone contxﬂmtcs to
around 25% of the enhanced greenhouse effect.

=Nitrous oxide levels have risen by 16%, mainly due to more intensive
agriculture.

12
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Global Indicators of Climate Change

« The global average surface temperature has increased over
the 20th century by around 0.4 - 0.6 °C
+ 10 of the warmes( years in the 20th century recorded in the
last 15 years (1998 - warmest year on record !)
+ Increase in frequency & intensity of extreme weather
events - floods,droughts & cyclones in recent decades
» Qverthe period 1990 to 2100 |
— Annual average surface air temperature projected to increase by
1.4-58°C. .
— {lobal average sea level projected to rise by 9 to 88 cms

Greenbouse Gas Polkition Prevention
Froject-Climaic chasge Supplement

Slide Obiectives
=This slide gives trainees tangible evidence that something is changing — the issuc is

very real.

Key Issues/Concepts: )
=All naturat systems, including the atmospheére, are sensitive to even small change.
Past or projected changes in temperature may not appear large, but may be
significant in a sensitive natural system,

»The Instructor may want to prompt trainees by asking if they’ve can name a few
extreme events in India. Note that climate change researchers think climate and
extreme events may well be linked.

*Data on surface temperature increases and projected surface air temperatures and
sea level changes are from the IPCC.

13
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Potential Environmental Impacts of
Climate Change

+ Affect on Water (Hydrological) Cycles
~ bmpact on water resources through change in nunofgroundwater recharge
~ [ncrease in rain / snowfal) and resultant soil erosion
— Increase in frequency & magnitude of floods

* Melting of Glaciers
- Rise in mcan sea levels (~ 50 cms by 2100)

— Decrease in sea-ice cover
~ Increased flooding & imundation of coastal areas
— Seawates intrusion into freshwater sources:
« Loss of wethands & mangroves
— Increase m sea-smrface lemperature
— Changes in salinity, wave conditions & ocean circulabion

Greeahpose Gt Pollbotecs Prevestion 14
Pragect-Clamaie chamge Sappiomscat .

Slide Objective:
»The next series of slides focus on the dramatic ENVIRONMENTAL and

SOCIO-ECONOMIC impacts from climate change - again, instill a sense that

this is a real issue with potentially enormous consequences

Key Issues/Concepis:
*The global average sea level has risen by 10 to 20 cm over the past 100 years.

=Models project that sea levels will rise another 9 to 88 cm by the year 2100.
sCoasital zonecs and small islands are extremely vulnerable.

*Flooding and coastal erosion would worsen.

sSea-level rise could damage key economic sectors and threaten human health.
»Valuable coastal ecosystems will be at serious risk.

*Ocean ecosystems may also be affected, affecting their productivity

*Human activities will also play a role.

14
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Socio-Economic Impact of Climate Change

Worsening Health Effects
+ Indirect impact of increased storms, cyclones & flooding on health
+ Increase in heat waves, exacerbated by urban pollution &

increased humidity
- increased incidence of heat related illnesses

« Net increase in geographic range, incidence & seasonality of

vector bome diseases
— malaria, dengue, yellow fever & encephalitis

« Respiratory diseases/allergic disorders

Greeshouse Gas Pollution Prevention 16
Project-Climate change Suppiement

Key Issues/Concepts:

AR Y

AN

Health

Climate change is expected to have wide-ranging conscquences for human health.
Heat waves are linked (o cardiovascular, respiratory, and other diseases.

By reducing fresh water supplies, climate change may affect water resources and
sanitation. ' . )

Any increase in the frequency or intensity of extreme weather events would pose a
threat.

Food security may be undermined in vulnerable regions.

Higher temperatures may alter the geographical distribution of species that transmit

disease.
People will have to adapt or intervene to minimize these enhanced health risks.

Adaptation strategiecs can mnclude infectious disease surveillance, sanitation
programmes, disaster preparedness, improved water and pollution control, public
education directed at personal behaviour, training of researchers and health
professionals, and the introduction of protective technologies such as housing
improvements, air conditioning, water purification, and vaccination.

Sources:

1.
2

www _unfccc.de
2. Background Paper - Roundtable on Climate Change and Indian Indusiry: Preparing for the Year 2000 (CH
and USAID)

16
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Socio-Economic Impact of Climate Change

Impact on Agricultural Qutput

* Regional outputs of crop may be affected due to
- changes in climate, water levels, heat conditions

» Food security risks are primarily Jocal and national:
— Regional effects could vary wadely

Impact on Human Settlements

» Human Settlements are directly affected through
extreme weather S

* The most widespread nsk - loss of life, land & property - is through
increased raimnfall, sea level nse, extreme clunate events

Greenhowse Gas Polution Prevestion 17
Progeen-Clomsaie: change Supplcment

Key Issues/Concepts:
=Agriculture

¥'Global agriculture will face many challenges over the coming decades.

¥ Some agricultural regions will be thrcatened by climate change, while others may benefit
¥ Higher temperatures will influence production pattems.

¥ Food security risks are primarily docal and national: Regional effects could vary widely

---effective pelices can help 1o improve fosd security. CC impacts can be limited by changes in crops and

crop varieties, improved water-management and irrigation systems, adapted planting schedules and tillage
practices, and better waiersked management and land-use planning

*Human Settiements, Energy & Industry

* Climate change will affect burman setthements.

¥ Infrastructure will become more vulnerable to flooding & landslides.

* Tropical cyclooes are cxpected to become more destructive in some areas.

¥ Warming, dryness and flooding could undermine water supplies.

v Agniculture apd fisheries are sensitive to climate change. -

¥"Heat waves would become a greater threat to buman health and productivity.
¥ Sca-level rise will affect coastal infrastructure and resource-based industrics.

«-Jocal capacity is critical 1o successful adaptation. The capacity of local communitics so adapt tends to be
strengly correlated with weslth, human capital and institutional srength The meast effective sustainable
selntions are those that are strongly supported (and sften developed) locally. The role of higher-level bodics

is then to provide lechnical assistance and institurional support.

Seurce: 1. www.unfccc.de
2. Background Paper - Roundtable oo Climate Change and Indian Industry: Preparing for the Year 2000 (CTH

and USAID)
17

216



M”“‘,‘""

s SRR S S
. o . o

bl
1t

ey

e

,3.“'"’1{

k-

-

India’s Contribution to Global GHGs

€02 Emissions from Various Nations 1995

Source: UNEP, GRID Arendal hltp:b'wwmgridn.nolclim!dviulill.hlm

Project-Climak change Supplement

Slide Objective:
=To establish the fact that India is a key “player” in global warming
Key Issues/Concepts:

*The US is obviously the largest contributor with high volume and high per.
captia generation of GHGs. Current US administration is seeking ways to
address climate change in 2 manner that does not substantially compromise
economic development

=Brazil, China and India are in similar situations in terms of emissions
generation and socioeconomic conditions and have taken similar positions in
addressing climate change

=The EU is aggressively addressing it contributions to global warming and for
all practical purposes, is leading international efforts to address the issue.

Country _ Total emissions (million tons/yr)
uUs 5229

China 3007

Russia 1548

Japar 1154

India 803

UK 565

Canada 471

Others 9377

World 22150
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India’s Basic GHG Profile

Estimated second highest rate of growth in GHG emissions

&
3008,  CO2 equivaleat emissions Energy
{Tera grams)
o
\J

1500 >
won ¢ Agriculture
508 £ " \"é\ -S.P ‘(\?

Forestry!

Land use

2010 2020

Slide Objective:
To emphasize that decisions and jnterventions made today about how India

plans and executes policies and programs for energy development and use are
critical. Administrative Officers may be in a position to affect the “path™ of
energy generation or use and to promole (even in a small way) the reduction of

global warming impacits.

Link this idea to the other Energy Modules which ‘address energy efficiency,
reform of the power sectors, etc. all of which will affect India’s future demand

for energy and how that energy is generated
Will give an ovetview of technologies that can contribute to improved
efficiency and reduced GHG emissions in Session 11

Key Issues/Concepis:
Figure represents projections of emissions till 2020

Per capita CO, emission - projected to increase from 1_19 tones of carbon
(1990) to 460-485 tones carbon (2020)

Hlustrates very high rate of growth — why? Combustion of coal in thermal
power plants will be the main source of electricity generation into the future in
India

Source: ALGAS India, ADB
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Burning of Fossil Fuel = 57% of Total Emissions
(1990)
—
Land use change Wast
& forestry ;’f ¢ Fuel Combustion 54.72 %
6.1% % Fugitive emissions 2.28 %
Agriculture LN Industrial Energy
34% processes 57%
2%
e (GHG are converied le CO, equivalenis based on Global Warming Pn.remja‘f {GWF}
Greenhouse Gas Pollution Prevention 20
Propect-Climale change Supplement
Slide Objectives

Link this slide to the prior slide. Actions and policies that improve the efficiency with which fossil fuel based energy is
utilized (either through production of electricity or in the transportation sector), that promote use of cleaner sources of fuel
will have great impact on reducing India’s GHG emission profile.

Key Infoymation Points
We'H be taking a look at the technology options available in the Energy & Transport sector in the next session and take a

" bric look at the options under Agriculture & Land & Land use change & forestry. -

The pic-chart represents the Sectoral contributions, in CO, equivalent, to the 1990 inventory:

Fuel combustion - refers to CO, emissions due to buming of fuels such as coal, generally to generate cmgy (54.72%)
Energy conversion - (Petroleum, Coal, Natural gas) -CO, & S50, {45.15%)

Read transport - CO,, CO, NO, and VOC (5.82%)

Buming traditicnal biomass fuels - (Cook stoves, open fires, charcoal production etc.) - CH, and NO, (3.75%)

{(Note: CO, from this source considered nil under IPCC approach)

Fugitive emissions - refers to release of Carbon due to unintended gas leaks from the processing, transmission, and/or
mansportation of fossil fuels {2.28%)

Fugitive emissions Coal mining and handling activitics - CH,

Oil & natural gas (¢.g. During flaring, venting, leaks etc) - CH,

Emissions from Industry (2%)

Cement manufacture during production of clinker - CO,

Nitric acid productien - N,O

Forestry & Land use changes (0.1%)

Flux in CO, absorption/emission into atmosphere on account of Change in forests & other biomass stock, Forests &
grasshand conversion, Abandoning of managed lands that regrow into grasslands/forests
Agriculture (34%) (mainly generatien ¢f metbanc)

Enteric fermentation in domestic livestock - (15.86%)

Animal manure - (1.90%)

Rice fields & Agricultural soils - (15.97%}

Buming of agricultural crop residue - (0.34%)

Waste (79) (mainly generation of methane)

Municipal solid waste decomposition - (0.75%)

- Domestic and commercial waste water - (0.15%)

Industrial wastewater - {6.1%) 20

{ ]
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India’s Vuinerability to
Chimate Change

* Flooding - chauges in surface waler hydrology
- Economic costs of flood damage i India are rising due
primarily 1o greater exposure of more people and
setfements/infrastiucture.  Rising land scarcity and growing
populations mcan even higher vulncrability

* Incidences of extreme eveats
— 19 flood and 2| drougit years in the last 120 years in India
— Due to high population densitics in vuincrable arcas, potential
for damage/loss of property, mfrastructure and utilities in
India is high as is potential for mortakity

Projecs-Clmmaie change Suppicarsd

Key Issues/Concepts:

*Flooding is of grealest concem to India, due to vast low lying areas, and long

coast line.

*Droughts,cyclones and other events can have dramatic impact on agricultural

productivity.
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Global Responses to address Climate
Change

_ Stide Objective:
»The instructor should pause and review the carlier part of the session

23
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Specific Responsibilities of Developed
and Developing countries

» Developed countries to:
~ Take the lead in climate change adaptation and mitigation — greater
financial capacily and capabihity
Implement policics & measures to mitigate GHG emissions
Reduce GHG emissions ta 1990 levels by 2012
Help developing country Partics adapt 1o climate change, identify
sources of GHGs, facilitate technology transfers to help reduce GHG
emissions
» Developing countries:
- Do not initially 1ake on commitments to mitigate GHG emissions 10 a2
specific kevel Possibly aficy 2012
— Facilitate actions within their own countries to adentify and reduce
GHG cmissions

Gottabomse Gas Foliaten Prrecation b2l
Progect-Clamaie change Suppleascat

Key Issues/Concepts:

»This slide elaborates on differentiated responsibilities of different parties

sAnnex I parties refers to industrialized countries who had only broad commitments to
reduce GHG emissions to 1990 levels, and no specific mitigation largets. Commatinents lo
demonstrate that developed countries were taking the lead in climate change mitigation.

» Annex 11 parties refers lo the highly developed countries (e.g. OECD) who would have
the hardest targets and would also help finance non-Annex 1l mitigation. Annex 1l

~ countries are a subset of Annex | parties.

*The idea of the differentiated responsibilities is due to the fact that the cuarent state of
chimate is mainly as a result of emission by the industrialized countnes

25
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Conference of Parties (COP)

COP is the UNFCCC ceordinating body
Has met 7 times to date to devise concrete approaches for
achieving UNFCCC goals:
A long, complex process among 186 countries with diverse
interests and needs '
Two subsidiary bodics for more detailed discussions:

—  Subsidiary Body for lmplementation (SBI) '

—  Subsidiary Body for Scientific & Technological Assessment

(SBSTA)

India is a party to the UNFCCC so has been engaged in the
entire climate change negotiation process
India is a leader in representing the interests of developing
countries in climate change negotiations

W ey
bl ﬂ-ﬂ-h“!'. B

i

Groenhouse (Gas Pollution Prevention P
Prnjccl—Cth_n_alc change Supplement -

Key Issues/Concepts:

COP 1: Berlin 1995 COP 2: Geneva 1996

COP 3: Kyoto 1997 COP 4: Buenos Aires 1998

COP 5: Bonn 1999 COP 6: Hague 2000 -

COP 6: Bonn 2001 COP 7: Marrakech 2002

Incidentaily, COP 8 to be held in India in Oct - Nov 2002
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COP 3
The Kyoto Protocol of 1997

| * Sets forth a set of specific mechanisms for climate change
mitigation
— Legaily binding commitments of GHG emission reductions oa
developed countries. These countries must “cap” their GHG
cmissioas at 1990 Jevels by 2012
- Developing countries are not required 10 set caps until afier 2012

n

— E Projoct Chamate change Supplomtnt
f
! Slide Objective:
*The slide discusses COP 3 in more delail as it was an Epoch in climate
change dialogue

( : Key Issues/Concepts:

»It came out for the first time with market based mechanisms 2s a means of
addressing climate change impacts

- =1t brought in the principle of equity; whereby the developing countries would
[ : get additional investment and advanced technologies thereby be able to adopt
a cleaner path of development
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The Kyoto Flexibility Mechanisms

+ Developed countries naturally want to find feast cost
options for reducing GHG emissions
» Three flexibility mechanisms structured to provide options
meeting emission reduction requirements:
~ Joint Implementation (J1)
- Clean Development Mechanism (CDM)
~ International Emission Trading (ET)

Greenb Gas Pollution Prevents . 23
Project-Climate change Supplement

Slide Objective:

*This slide details out the flexibility mechanisms that specify a regulatory

framework for allowing investments in climate change mitigation projects.

Key issues/Concepts:

=The flexibility mechanisms recognize global nature-of climate change
impacts and treats emission reductions anywhere in the world as cqual and
enable its conversion into a globally tradable commodity

28
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Flexibility mechanisms

» Joint implementation
- Emission reduchons created by projects that reduce relaiive GHG
cmissions can be transferred between developed coumtnes
« Clean Development Mechanism
- Developed countries can invest in projects in developing countracs that
create emission reductions and use those reductions to meet thew
CIMISSION CAPS-
—  India has the potential to benefit from foreign invesoments in India for
this purpose
« Emissions Trading
— Developed countries trade cmission reductions that are shove and
beyond their requirements

Geeonbh Gas Poliegess Prevess, »
Project Clamaer chuasgt Supplesent

Shide Objective

» Show trainees that different mechanisms have been developed under Kyoto for addressing
GHG reduction. All are related to the concept of creating “‘emissions reductions™. Subsequent
slide gives basic explanation

* The CDM and other up and coming regional or country specific emissions reduction programs
(Le. in Australia, the EU, UK, Netherlands, etc.) are of direct relevance to India

Key Issues/Concepts:
= Joint Lmplementation (JY) - Under Article 6 of Kyoto Protocol.
Project Requirements:
v Approval of both Parties mvolved
¥ Emissions reduction units (ERUs) arc addibonal 1o any that would otherwise have occmrred in the abscace
of the project (Additionality)
¥ ERUs to accruce only if national system for estimation of emissions is in place, and reporting by developed
countrics is up to date
¥ Acquisition of ERUs to be supplemental to domestic actions for mocting comnuitments
®= Clean Development Mechanism Under Article 12 '
Objective is to assist developing countries in achieving sustainable development and in contributing %o the
objective of the K ynio Protocol and UNFOCC and deveioped countrics in achieving their commitments.
Developing countries would benefit from projects that result in Cartified Emissions Reduactions (CERs)
while developed countries could use CERs to comply with theis reduction targets.
CDM Project Requirements:
¥ Voluntary participation by both Parties involved
¥ Real, measurable and long term bencfits selated to mitigation of climate change
¥ Reductions to be additional to any that would occur in the absence of the project

y1 {4
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What 1s an Emission Reduction?

» A climate change mitigation project (CCMP) like a wind cnergy
project that generates power, creates no GHG emissions per unit
of power produced relative to the existing “baseline” source of a
unit of power, such as a thermal power plant that burns coal

» The difference between the baseline level of GHG emissions
created by the coal fired power plant and that created by the
wind project is the emission reduction created by the wind
project

» Under 11, CDM and other evolving mechanisms — these
reductions may have monetary value as a comsnodity and can be
bought and sold like any other good

Greenhouse Gas Pollution Preveation kg
Projeci-Climate change Supplement

Slide Obijective:

=To describe the complexity of baseline evaluations/calculations which are
critical to estimating the reductions created by a project.

Key Issues/Concepts:

=The basclinc represents the emissions that would occur i the absence of a
climate change mitigation project.

=The difference between the baseline and the project case represents the value
of the carbon emissions reduction.

=International standards for CCMPs demand a credible, quantifiable and
verifiable baseline of emissions

»Key step is in determining additionality for projects for market based funding

*Project specific baseline necessary (o accurately determine the CCMPs
emission reductions

30
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Reductions at Low Cost

* Reductions generated in developing countries are often cheaper to
create per unit than in developing countries

+ Emission reductions created in developing countries can be sold
to developed countries

+ Developing country project developers receive revenuce (and
possibly improved technology). Developed countries get
reductions at a lower cost than they can achieve at home that can
be uscd lo meet their emission reduction requirementis

Caeeab Gas Pollesin Pre 3 b1}

Slide Objective:

*This shde brings up the motivahons for buyers and sellers of reductions,
which is that reductions can be achieved with marginal efficiency in
developing countries.

*It stresses the importance of lower cost of emission reduction, which is the
basic purpose of market forces/mechanisms 5

Key Issues/Concepis:

*ER generated in developing countries are likely 1o be significantly cheaper
compared with those in industrialized countries

*Major benefits accrue 1o the industry in developing countries through fresh
investments and transfer of advanced technologies

k1
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Session Review

Evidence suggests that human activities, primarily buming of
fossil fuels, are causing global! warming

The cconomic, social and environmental impacts and costs of
global warming could be significant

India has a key role in international climate change efforts due
to its high volume and growth rate of GHG emissions
Mechanisms are being developed for the international -
community, including India, to participate in common solutions
The GOI is evolving policies and institutions {o participate in
international mechanisms for climate change mitigation

Greenhouse Gas Poflution Prevention 13
Froject-Climate change Supplemem

Slide Objective:

*The instructor should prompt the participants for doubts and their grasp of the

subject

33
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Preview of Next Session
Project based GHG emissions reductions is the key
mitigation approach today
What kind of projects?
What is the role of technology?

Gerotabowye Gat Pellution Frevosiion
Project-Clenaie change Suppicwnrst

Slide Objective:

*The slide leads the class into the next session that discusses the operational

part of climate change mitigation through clean energy projects
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Overview of Strategies to Address
Climate Change — Session 2

GOAL OF THIS SESSION:

*Ins the first climate change module, students learned about the causes and effects of
chimatc change. As well, they had a bnief introduction to the international
negotiations that are taking place {most significantly the United Nations Framework

Convention on Climate Change).

*The purpose of this second module is to educate the students about two main
strategies to address climate change impacts: Adaptation and Mitigation.

Key Issues/Concepts:

*Students should understand that responses to climate change varies from reactive
(Adaptation) to proactive (Mitigation).
*Also, current “cutting-edge” mitigation concepts, such as tradeable emissions

reductions (market based approaches) will be discussed.

*Additionally, this module will mvestigate in greater detail some specific
technologies, within key economic sectors {(¢.g. power, transportation), that can Jimit
greenhouse gas emissions,

*Finally, there will be opportunity towards the latter portion of the presentation to get
feedback from the students on ideas/suggestions on how they can make a difference
as c1vit servants in their day-to-day operations. Those discussion slides will serve as
an important feedback loop for the training, as student-generated tdeas can be
included in future iterations of the training.
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Strategies for Addressing CC Impacts

« Adaptation — A reactive strategy in response to, or in
anticipation of, changed conditions.
- Mitigation - A strategy that helps prevent adverse
effects of climate change through controls.
— Two mitigation approaches:
* Policy/regulatory or “Command and Control”
* Market Based (Project Approach)
+ Actual strategy adopted by a country is likelytobe a
mix of the two approaches

Gacenbowse Gas Poliution Preveation 2

Slide Objective:
*Purpose of this shde is to inform the students of two general types of responses 1o address

climate change: Adaptation and Mitigation.
Key Concepts/Issues:

*Adaptation is a reactive or defensive strategy that does not address the root cause but
altempts to mimumize the resulting impacts of greenhouse gas emissions.

*Mitigation is a proactive strategy, based on understanding of the real causes, which offers a
sustainable solution to reduce or limit generation of greenhouse gas emissions.

=By adopting a balanced portfolio of policy options aimed at reducing emissions, adapting to
chimaie change, and improving the knowledge base, national policymakers can reduce the
nsks of rapid climate change while promoting sustainable development.

*Each country must formulate its own strategy, which is most likely a mix of the two
approaches. Adaptation will always be necessary, as Governments will need to respond to the
hingering effects of past greenhouse gas producing activities. However, mitigation
approaches can help curtail the level of need for future adaptive measures.

L]
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r_ Adaptation -
' Six general approaches for adapting to climate change i
F — Prevent losses through advance actions ‘
;. ~ Reduce losses to a tolcrable level :
[ — Share losses through government disaster relief -

-- Change a use or activity that is no longer viable
— Change the location of an at-nisk activity
- Reinforce a site/facility (e.g. against flood damage)

.

N

{ Greenh Gas Pollubon Pre 3 ~
. Project - Clinvate Change Supplement
______ e ‘ . |
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Slide Objective;
=This slide breaks down Adaptation to six main approaches. The instructor should i

stress that these actions are responded (o imminent or anticipated impacts. Though

“we” can postulate the upcoming effects of climate change, there is no hard science Lo
on when and where these effects will impact most significantly (e.g. how to
determine when and where rising sea levels will cause fléoding).

=]t is also important to emphasize that these arc approaches or responses, and to
call them actual strategies is giving them more definttion than deserved. The point
being that adaptation is not 2 hard or firm strategic approach — but rather represent
best-guess actions to address some future andefined ecological/social impact.

i ) Key Issues/Concepts:

L *The broad range of Adaptation approaches essentially strive to reduce the
aggravation of CC impact. -
*Some examples: |
¥ Spreading the "risk™ amangst lower economic and lugher economic communities and regions
{Disaster Relief) _ -
¥ Re-siting activities from areas that scientific modeling indicates might be impacted by ccological
changes
¥ Employing innovative approaches such as redesigning crop mixcs to ensure a guarantced mimmum .
yield (c.g. intexspersing hardy but lower producing crops with higher production but less resiltent
strams — a sort of crop “hedging™)

-
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Adaptation — Major considerations

* Costs
Social implications
Impacts in future

Side reactions
Scope for administrative actions

Gorenk Gias Polissicn Pr a . 4

Slide Objective:
»This slide enumerates broad considerations that administrative officers must keep in mind while
devising an adaptation approach — and which wltimately weigh into a Government's decision to
whether or not to choose Mitigation measures in the future.

*The field of environmental economics has shown us that traditionally, governments have not
assigned accurate costs and value to human health and the environment. Clearly, regulatory
(Mitigation) approaches may involve expenditures by the regulated community, which ulimately
gets passed along to the consumer. However, Adaptation approaches also cost the consumer,
through higher insurance premiums, through destruction of property, through crop and livestock
loss, etc.

Key Issues/Concepts:

sEach Adaptation approach has explicit and implicit costs. For example, re-siting a hydro-electric
power utility, has capital cost implications as well as relocation and resettlement issves for the
communities affected. i

=Success of an Adaptation approach is closely linked to social considerations as it can lead to
drastic changes in the lifestyles of communities or affect incomes.

= Approaches that postpone the adverse impact to future serve only as siopgap arrangements. These
would, therefore have 10 be understood and followed up with long term solutions.

*Decision makers have to consider any side effects that an approach might have. These side
reactions might lead to increase in emissions of hazardous non-GHG substances. :

» Administrators have to keep the GOI sustainable goals in perspective in devising adaplation
approaches.

29'4’
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Slide Objective:

=This slide informs the student of the broad panorama of mitigation options available
to governments and international treaty bodies. It will be important to stress in the
next few shides that Mitigation is the only option which has the potential to reduce
greenhouse gas emissions. This can be accomplished through a punitive regulatory
approach — or through incentives or market-based approaches.

*Students should understand that Governments can play an important roe in how the
regulated community perceives the problem and the solution.

Key Issues/Concepts:

»The approaches are categorized according to their nature and degree of
administrative control |

*Technology would be an inherent underlying need of all the mitigation approaches

Source(s):

India: Mainstreaming enviromnent for sustainable development - Astan Development Bauk, 2000
GEO-2000 (www_unep.org/gec2000) - The GEO Project report
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Command & Control Approach
A ‘Push’ Strategy - To Enforce Pollution Control

+ Through Legisiation/Rules
— Technology requirements, emission limits, etc.
— Ambient environmental quality targets
» Through Policies
— Monetary: focusing on capital related incentives (like interest
rates, credit for investments)
— Trade: focusing on incentives based on levies and tariffs
— Fiscal: focusing on incentives like lower taxes, depreciation rates

Geeenluowse Gas Poliubion Prevestion [
Progect - Climner Change Suppirment

Slide Objective:

"»:The purpose ofithis slide is to describe the traditional govmuneﬁ;i'regulalory approach which uses
legal provisions to enforce pollution control, thus is termed as *Command & Control™

» This approach is based on a belief that society can be ruled through force. However, lacking
significant incentives, this approach tends not work in the long run as the regulated community
looks for loopholes or provisions which allow them to continue “business-as-usual.™

Key Issues/Concepis:

Legislative Approach

Advantages

< Generally eoforced through fines & penalties- in theory is casier to implement

Dhisadvantages

¥ Applicable to all poliuters - irrespective of economics of abatement

v'No incentives to reduce pollution beyond specificd limits

¥ Standards generally based on best available techoology which Jocks finmns imto acceped techoology

“ Requires auditors/inspectors 1o ensure compliance and levy fincs

Policy Based Approach

Advantages

“ Retates to ceniral government functions, so is tasicr to mandate dowe o the statesNocalities

¥ Attractive to the central government as they may generate fiscal surpios

Disadvantages

¥ Induectly influsnces coviromment

¥ Tends to be a passive approach

¥ Levy or taniff “incentives” may not be in scale to what industry would have to pay to comply, thus no real motivasoa for
the regulated wndustry

R s S
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Market Based Approach

A "Pull’ strategy — Incentives for Pollution Control

« Market Based Instruments — Economic Tools that give monetary
incentives for environmentally sound options
- Typically through a regulatory framework

«  Market Based Instrumemnts could be:
~  Price-based Example - CARBON TAXES
~ Transaction Oniented {i.e. Emission Trading) - two parties make a
transaction for their mutual benefit. (US Acid Rain Programume)

Greenhouse Gas Polution Preventioa 7
Proyect - (Chmate Change Sepplement

Slide Objective: ' ‘

»The slide introduces the concept of market-based mechanisms — or letting the “market” find the most
efficient value of environmental and social well-being and the associated cost for deletenous actions
which affect the ecology/socicty. Market-based mechanisms presupposes that society will eventually
assign the most appropriate value to human health and the environment, and also determine the market
value of related “derivatives” (such as tradeable emission permits, subsidies, etc).

=Clearly, there is a COST to comply — but what a market does is help show that there is an equal and
Just as significant COST for not complying,

Key Issues/Conceptis:

sUnder a Regulatory framework, stakeholders such as commercial organizations who have caps on their emissions, are
allowed to “buy in” reductions through investment

*The moin drivers are the reduced transaction costs.

*By creating economic inlerest/disincentives, the stakeholders become proactive in promoting GHG reduction projects

Price-Based Market Instrument Examples

¥ Pollution tax: Emissions/effluent charges

¥"Deposit refunds: Refundable deposits 1o encourage climate friendly activity

¥ Subsidy for abaternent inputs: 1ax concessions, loans efc. to encourage climate friendly activity
¥ Input Taxes/Product Charges: Fees added to pnice of inputs/ outputs of polluting products
 Differential tazes: Promotes consumption of environment friendly products

¥ User/Adminjstrative charges: Direct payments for costs of collective/public treatment of pollution
¥ Demand menagement: Encourage public consumption of Eco labeled products

¥ Transaction Oriented Based Market Instruments such as Emission Trading

SO!.II'CC! 5 !T

India: Mainstreaming environment for sustainable development - Asian Development Bank, 2000-
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Barriers in India to Market-Based

Approaches
* Policy
« Institutional and Organizational !
» Financial
Greeshause Gas Polistion Preventios ] !
Slide Objective:

»The purpose of this slide is to impress on the studenis that market-based approaches are
no panacea, and that there are significant barriers in the India context to implementing

these.

Key Issues/Concepts: -
*Significant barriers to implementation of market-based instruments in India:

Policy Barriers
¥'Inadequate understanding of MBls amongst stakcholders

v’ Non existence of effective regulatory framework

v'Need for a shift of overemphasis on levels of emissions to quantity of emissions
¥'Economic and power sector reforms yet to take effect

v'Radical changes required in carrent legislation

Institutional & Orgamzational barmers

¥ Improvement required in effectiveness of mstitutional/organizational framework
¥'Monitoring & enforcement agencies need to be effective

¥"Current monitoring procedures need to be simplified

Financial

¥'Uncertainty about compliance costs, as firms lack exposure to pricing of permits
¥ Scope for financial malpractices exist; issue of credibility of permits is cntical

v Subsidies for resources may skew market for MBIs - eg. water (which is subsidized)
could be used to dilute effluents

24¢
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The US Acid Rain Program — A Market Example

*  Regulatory Cap — Under “Clean Air Act of 19907 in the U.S. seta
goal of reducing: '
~  Sulphur Dioxide {50,) - by 10 Million Tons below base year (1 980)
- Nitrogen Oxides (NO, ) - by 2 Milltion Tons below base year (1980}

*  Pomanly ammed at reducing SO2 emussion from electric power
generation which accounts for 2/3 of all SO,

= Creates a uniquely identifiable & fully bankable tradable unit:
—  “502 Allowance” = legal authorization to emit | ton SO2.

- Mandates continuous monitoring and accounting of permits
«  One of the largest & most successful ‘Emission Cap & Trade’
programs

G bhonie (Gas Pollution Pr L [+]
Projeci - Cimate Change Supplement

Slide Objective:
»The purpose of the shde is to illustrate the Market based inechanisms through an operating

example. The Instructor may decide 10 go into the details based on the students’ interest,

Key Issues/Concepts:

Key Definitions Within “Cap and Trade” Programs:

¥"An emission “cap”: a limit on the total amount of pollution that can be emitted (released) from all

~ regulated sources (e.g., power plants); the cap is set lower than historical emissions to cause

reductions in emissions

v’ Allowances: an allowance is an authorization to emit a fixed amount of a pollutant (eg; 1 t of 50,)
during or after a specified year

¥'Measurement; for accurate tracking of all emissions

¥'Flexibility: sources can choose how to reduce emissions, including whether to buy additional

‘allowances from other sources that reduce emissions

v’ Allowance trading: sources can buy or sell allowances on the open market Excess allowances not

sold can be banked for use in future years
¥'Compliance: at the end of each compliance period, each source must own at least as many
allowances as its emissions

o ma v
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Companson of Market Approaches
Command & Control Market Based
Advantages Advmtagf:s_ 7
+ Easy to umplcment * :tccl::vcdl ussIon red ons arc
+ No intensive monitoring needed +  Lower cost of mitigation
* Lesser nisks
* Incentives to innovate
isad .
!) No i:i:::ut:iﬁm Disadvantages
- * Neceds claborate regulatory
Nom ""'“". framework
. incentives to upgrade *  Properly defined binding
technologies obligations
+  Costly and inflexible |+ Needs effective institutional set wp
Greeshouse Ciat Pollstion Prtvastos L :
. Pm;cn - Clianate Change Sapplement -~ .
Slide Objective:

*The objective of this slide is to bring out advantages and disadvantages of the two
mitigation approaches.

Key Issues/Concepts: -

*Command and Control is based on a belief that society can be ruled through force.
However, this approach does not work in the long nin, when loopholes in legislations are
found.

*The instructor could elicit student response before projecting the shide and judge thear
understanding/interest :

*The differentiation may be elaborated with some live examples from instructors or
students experiences or some examples listed out in carlier slides

10
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CCMPs ~ A Market Based Mitigation
Approach

+ A Climate Change Mitigation Project (CCMP):

Any project based on a “better than commonly used” technology
that substantially reduces GHG emissions per unit of energy
produced/ consunied or per unit of product/ service produced
— Creates emission reductions that may become a “tradable
commodity” in 2 GHG emission market
— UNFCCC or voluntary schemes may recognize emission
reductions created by a CCMP for attracting investors
— Quick example: A bagasse based cogeneration project

T T e

e e
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Technology underlies most CCMPs

Gresnhowse Gas Polution Prevent "
Project - Climaie Change Supplement

"t

Slide Objective:

*This shide will help instructor to explain how a climate change mitigation
project forms basis for allowing trade in the commodity i.e. Emission reductions

it would generate.

It N ﬂmf-n-“_‘, ‘muu-".ﬁ D ‘-} -
‘J’

- e

Key Issues/Concepts:

*The thrust is to estabhish the link between a CCMP and use of the GHG
abatement benefits 1o enable investments in them

It goes further in describing one of the regulatory framework as offered under
Kyoto Protocol mechanisms that were described in Session 1

»*Lastly the instructor should emphasize the importance of upgraded technology
can offer in CCMPs
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What 1s Carbon Emission Reduction

Source of

Slide Objective:

=This is a graphic representation of how a CCMP generates reductions, which
are translated into “an asset” on the project company’s books.

Key Issues/Concepts:

»The Investors in a developed country, with a regulatory cap on quantity of
emission, have an option to “purchase™ reductions from the CCMP brings in
investments in it in lieu of the sale of reductions

22
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Benefits of CCMPs

* Environment:
— CCMPs substantially reduce adverse impacts on environment while
delivering needed service

* Economic:
— CCMPs can possibly atiract additional investments

¢+ Social:
— Can lead to additional employment
— Positive impact on human health near project site

CCMPs =) “Sustainable Development™!!!!

Greenhouse Gas Pollution Prevention
Project - Climale Change Supplement

Slide Objective:

=The purpose of this slide is to give the students an awareness of the three legs
that support the chair of sustainability. Emphasis should be given here to _
understanding the interrelatedness of each of these societal goals — and how it is
difficult to discuss one in the absence of the others.

»The instructor should emphasize the Sustainable Development potential of a Vi

climate change mitigation activities — and that it can benefit all levels of society.

Key Issues/Concepts:
=There are several definitions of “Sustainable Development”, but the instructor
may use a sirnplified one:

“A Developmental project/activity that does not lead to net conswnption of
patural resources over its lifecycle.”
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Types of CCMPs

Technology underlies most CCMPs
* Renewable energy technologies:
- Sustainably Grown Biomass-Combustion, gasification
— Solar-Thermal, Photovoltaics
— Wind, mini hydro, hydrogen, fuel cells
— Waste to energy
) » Energy Efficiency Improvement technologies:
—~ Waste heat recovery, Cogeneration, Combined cycle

¥ PO\Vﬂ

o — Renovation, modemnization, repowering

{ » Fuel switching technologies: o
;o — Coal or heavy oils to biomass or natural gas )
r G G Palk [, o 14

,f Slide Objective:

*The shde relays that technologies that are the underpinning of most climate
change mitigation projects. The theme throughout these slides is that climate
change mitigation will most likely be achieved through technological solutions —
because altering or modifying human behavior is a much longer process.

=The instructor may go over cach category 10 establish how it meets the
definition, benefits and other crileria of CCMP

e T

sHe/she may illustrate with live example of Indian Projects
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Climate Change Mitigation Options
- Energy |

» Clean Energy Technologies (CET) within the Energy
Sector are those that provide the same amount of
energy with lesser amount of primary fuel, via:

—More efficient generation from same fuel
—~Using altenative fuels (fuel-switching)

—Transmission of energy in a more efficient manner
Generation:

G h Gas Pollution Pro i i3
Project - Climaw Change Supplement

Slide Objective:

=The purpose of this slide to emphasize the critical linkage between clean energy technologies
and CCMPs within the ENERGY SECTOR.

=The important point here is that energy generation is a technology-intensive sector, therefore
it is logical that the solutions for greenhouse gas production lie within technology
improvements and modification.

Key Issues/Concepis:

*Generation, transmission and use of energy is by far the largest source of GHG emissions

=Energy is a basic necessity of society. Its generation, especially in commercial form like
elecincity or gas natural resources, can undermine public health, environment and regional
ecology

*Energy generation also emits GHGs mainly CO2 causing global warming.

sUse of carbon neutral energy options offers a mitigation option fo control the growth rate of
GHG emissions. ’

*However, CETs may involve additional capital costs over the conventional fossil fuel based
options. Therefore, their implementation by industry or utilities could be difficult.

15
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Clean Energy Technologies -

Generation
WNESTALLED CAPACITY - SOURCE
| Sources Employed | |["Uor
in Power sector
Thermal
TI% .
Option: Adopt . : o
| Advanced Fossi fuel Processes that improve thermal efficiency ol
technology coal based power plants (e.g. PFBC, IGCC)
Processes that clean tailgas’ (e.g. Flve gas
clean up technologies)
" Use more O and Natwral Gas as these
L Option: gi: Natural fuels are less emission infensive than coal
Gas Pollstion Pr S 1%

[Grecal |,

Slide Objective:
=The purpose of this shde is 1o illustrate the current methods of energy generation, and to list out
possible CETs in the generation process.

Key Issnes/Concepls:
*Indian Encrgy sector- 72% of total power gencration is based on thermal power plants primarily based on coal
sAnnual Growth Rate i Encrgy Consumption is 8%; To mect this demand growth, 12000 MW capacity additios
planncd between 2002-07, most of it would be coal based
=Main reasons for high dependence on Coal for power generation
¥ Proven reserves of coal - approximately 82 4 billion shoit tons. 1t is the third leading coal producing
producer in the world after China and the United States.
¥ Easicr transpoct of coal through a large railway network )
¥ Easc in seiting wp a coai based power plant due to standardized technologics; cspecially through 2 stake
owned clectric wtility with government budget support
v High cost, Rehabilitation and Resettlement issues affecting hydro electric projects, coupled with dwindling watcs
sources
*Countribution by coal to GHG emissions. The quality of coal mined in open cast mines in India is poos and has 3
high ash content mainly on account of mining mcthods. This affects the pesformance of the power statios adverscly,
thereby wanslating into a high emission factor
*Presently, fossil fuel conversion technologies operate in India at about 28 - 33% cfficiency. The efficieacy can be
increased 10 45% by adopting newer lechnologies like Pressurized Fluidized Bed Combustion (PFBC) or Isegrated
Gasification Combustion Cycle (IGCC)
*Rencwable: Substitution of fossil fuels can be through utilization of rencwable encrgy sources such as wind, solar,
biomass or bidal encrgy. These emabie no or low net CO2 emissions.

2ok
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Clean Enérgy Technologies -

Generation
e e
Renewable energy sources ' _l
: I Geothermal heat [ r Wave power J | Pholovoftaics ]
f | Wind J r Tidal power ﬁ/fumcvpal solid W%E e
r r Hydro ‘J f Energy crops ' ( Biomass l

Princice s
[

Renewable energy sources refer to energy sources that have a quicker cycle of
conversion than the fossil fuel, sources which take million years fo form

Benefits - Significantly 'cleaner’ as compared ko conventional processes as there is !
insignificant net addition of GHG emissions. Assumes importance in view of dwindling |
resources of fossilized fuels.

in India Ministry of Non-Conventional Energy Sources (MNES) has been promoting _
these since last 1%: decade!! -

Greenbouse Gas Pollution Preveation 17 :
Project - Climate Change Supplement . -
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Slide Objective:
»This slide discusses the general benefits of renewable energies, and provides a graphic listing of the
- many renewable options that are available. , "

Key Issues/Concepts:
Renewable energy sources emit no or tow net CO,. A brief write up of the technologies is provided C =
below as a summary for the instructor. - s

Wind: Winds tumn the blades of a turbine, which in tum drive a generator that produces electricity, much like steam
turbines. The longer the blades and the faster the wind speed, the more electricity the turbine generates.

Geothermal: Geothermal energy is power obiained by carth's natural heat Geothermal energy is energy extraclcd for
heating and clectricity generation from natural steam, bot water, or hot dry rocks in the Earth's crust.

Biomass: Biomass includes remains of Jiving things, plants and animals that have either cellulose or other biologically
degradable ingredients. Biomass is generated from all activities especially agricultural. Biomass can be used to gencrate
through various routes, thermal, thermo-chemical, biological elc.

Waves: The rise & fall of waves aherately force & suck air through a chamber placed on the shoreline. _
Sofar: 2 types - PASSIVE & ACTIVE energy usage .
¥ Passive: We can use the sun to heat other things, including our homes. ) ad
i~ ¥ Active: active solar designs need additional mechanical components. The sun's energy can also be made directly into

‘l . electricity using photovoltaic (PV) cel)s, sometimes called solar cells (eg.like those used in calculators & satellites). ' '_
Hydro: The water in rivers 2nd streams can be captured and turned into hydropower, also called hydroelectric power.

2 Waste to enerpy -
Y MSW: Biomethanation: Process used for production of methane from solid wastes. The biogas can be urilized for

Py -
-

-

i
cooking or heating or for generating power or electricity through gas engines, gas turbines or steam turbines.
[ Y Land filling is engineered or comtrolicd disposal of solid wastes on the upper layers of the earth, minimizing
}. environmental pollution; achieved through disposal, compacting, covering with a layer of earth & further compacting; _

Landfili gas (with methane content of about 50%) is generated over time; Can be used as source of encrgy for w
. heating/cooking/power generation.
17
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Clean Energy Technologies - Generation

r Cogeneration Sources
Industrial Distributed Power Distnibuted Power
Cogeneration Generation Storage

Cogeneration - concurent generation of process heat and molive power in
an industry by the sequenhal use of energy from a common fued source.
Cogenavation in India

B ; i I © Explatnd : - Pyaaipt .l.
Crifical !ﬁsues. Tariffs, FWM »

Slide Objective:

*To discuss additional Clean Energy Technology options, most namely co-generation which is
the hamessing of waste heat from an industrial or energy production activity. This capture of
waste heat, and subsequent energy generation through heating a boiler system, can generate
additional energy. . thus reducing the demand from the central electncity board.

Key Issues/Concepts:

Cogeneration: Cogeneration/CHP is the simultaneous production of electricity and uscful heat
from the same fuel or energy. Facilities with cogeneration systems use them to produce their own

electricity, and use the unused excess (waste) heat for process steam, hot water heating, space
heating, and other thermal needs. They may also use excess process heat (o produce steam for

electricity production.
Two basic types - Topping system & bottoming system
v Topping: Electricity is produced first and thermal energy exhausted is captured for further use.

¥ Bottoming: Thermal Energy is extracled from Waste Stream, afler it has been used in a Process
to Produce Power.
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CCMPs in Urban Sector

Urban transportation — A major contributor of
GHG emissions

» Urban Solid & Liquid Wastes — Another major
source of GHG cmissions

Greenhouse Gas Pollwtion Preverion i
Project - Climate Change Supplement

Slide Obijective:

»This slide addresses another area in which GHG emissious occur, i.c. urban
sector. This will relate directly to the student’s day-to-day lives and should be
stressed as stgnificant sources of greenhouse gas emissions.

sThe next two slides look at mitigation options in these areas in more detail.
The instructor may find it useful at this juncture to prompt the students about
their ideas of mitigation approaches before proceeding.

21
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Climate Change Mitigation Options
- Transportation

= Transport sector

- Second major contributor of CO, cmissions {26%) world-wide

- Accounts for the highest growth rate in GHG emission world-wade

— Also contributes to emissions of NO,, SO, and particulate matters
* Vehicular traffic: major cause of GHG emissions (mainly in Indian

cities)
— Direct CO, emissions from fucl consumption in Indian transport sector was
around 27.85 million tones (carbon equivalent) in 1993-94

— Of this, road transport accounts for 80%; rail (13%) and air transpost (7%)
+ Climate Change Mitigation Oplions

— Traffic Management and Vchicle Management

— Use of Technology and Alternate Fuels

Grrenbayyss Gant Poliusion Prevestion n
Propect - Chmate Change Sappboment

Slide Objective:
* As staled in the previous slide, this slide lays out the sources of greenhouse gas pollutants within the

transportation sector and begins a discussion on riligation approaches.

Key Issues/Concepts:
*» Transporiation is an area where fossil fuels are used and leads to high GHG emissions.

» The following background information is provided to the instructor as a reference:
The vehicle population in India has been growing over the lasi decade. The mamber of vehscles doublcd m the 1986-
95 peniod. The growing urban population, coupled with the growth in per capita meome bas Jead 10 a very lugh
demand for the vehicles. The type of vehicles vary from small two wheclers for personal wse 10 karge buses and
trucks used for public transport of passengers and goods. Doe o Goverament's policy the higher capacity velwcies
are based on diesel fuel, while the small and personal transport vehicles are based oa gasohae as facl Thus there 1s 2
widc vanicty of engines used for the iransport vehicles in India.

* Reasons for high GHG emissions from Transport Sector:
¥ Significant growth in sumber of vchicles on roads duc o
v Shift from rail-domanated transport 10 road-dominated transport
 Increasing urbanization, leading to mwerease m transportation demands
¥ Significant increace in the population of personal vehicles
¥ Vintape of Indian vehicies: Extended use of vehickes
¥ Outdated vehicle technologies: Isuulcmgmcs,smgkpouafuclmjumm
¥ Dependence on diesel which has a relatively high sulfur content
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Chmate Change Mitigation Optiogé
- Transportation

Traffic management
Increase in transport efficiency through improved signaling systems,

Vehicle Technology and Alternate Fuel based Approach

mchide
Better fuel injection & higher engine compression ratios
New technologies such as electric vehicles based on battenies or fuel
cells
Alternative fuels such as ethanol, Propane, CNG
. Most CCMPs likely in the later option
GHG benefits from transportation sector are difficult to quantify

! Greenhouse Gas Pollution Prevention 7
Project - Climate Change Supplement

Slide Obiective: )

= This shde continues the discussion on mitigation options within the transportation sector. In contrast to
the Energy sector, transportation mitigation can involve procedural improvements just as much as
technical solutions. Process changes such improving traffic patterns, restricting vehicle usage through
on/off days, incentives for car-pooling etc.

Key Issues/Concepts:

Traffic Management Measures include: =
= Improved traffic signal timing (at intersections)

* Traffic Managcment [Examples: Re-planning of Intersections, Bus Priority Systems — Bus Only Lanes & Roads, One Way
Sueet Systems/Dedicated vehicle lanes, Segregation by Lane Markings]

* Infrastructure improvement [Examples: Intersection Modification, Improved pedestrian facilities, Over/Under Passcs, New
Road/Rail System]

= General Issues: [Examples: Land Use Re-distribution, Driver Training and Other User Trammg, Flexi-time Planning,
Operate a1 optimal speeds and at full capacities, Increased occupancy ratios of vehicles, Substitution of motorized-travel by
pon-motorized travel, Usage of multi-modal transport options

Vehicle Management Measnres include:

* Vehicle Controls: {eg: Restrictions on Usage, Restrictions on Ownership, Resirictions on Vehicle Licensing {retirement of
oid vehicles), Restrictions on licensing to Drivers, Stringent emission norms and inspections )

* Access Controls: [Examples: By time of day/day of week, by vehicle type/specific roads, Flex-time Plamning, Control on
parking, User charge]

* Technology Options: :

¥'2 & 3 Wheelers: Improvement in Engine Design for Better Scavenging and Combustlon Electronic Engine Management,

Advanced Catalytic Converters, 4 Stroke (for Gasoline engines) and 2-Stroke Direct Tojection

¥ Gasoline Cars: Flectronic fuel injection, Engine with high Compression ratios, Turbo charging, Electronic Engine
Management sysiems

¥ Diese) Vehicles: Engine with high Compression ratios, Turbo charging and retarded timing, Electronic Engine Managenent
s3ystems

¥ Modification of existing fuels / usage of altemative fuels

23
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Climate Change Mitigation Options
- Municipal Solid Waste

Municipal Solid Waste (MSW) includes refuse from houscholds,
commercial establishments, institutions, market & yard waste etc.
- Decomposition of organic components of MSW is one of the major sounces of
methanc emssion
* The technological options for MSW disposal are
- Biological Optioas {with or without the aid of oxygen)
+ Composting
« Biomethanation
+ Sanitary Land filling (with methanc gas recovery)
— Thermo-Chemical Option
+ Composting is the only proven technology in India at present
» Two technology options (biomethanation & sanitary landfill with
methane gas recovery) also provide Climate Change mitigation

benefit

24

Gaeenh Gas Poligtion Pr -
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Slide Objective:
»This slide discusses the significance of methane emissions from MSW degradation in

open dump siles m cities.

Key Issues/Concepts: -
s Although the amount of methane emission from MSW is not very significant
percentage, the global warming potential of methane and impact of degradation on
streets on health make projects in this sector a need of hour.

*Instructor may discuss individual technological pption based on student intcrest.

It may be mentioned that under the Honorable Supreme Count’s directive, MOEF has
issued MSW treatment Rules in September 2000. These rules specify certain
deadlines for implementation of MSW management and disposal in urban arcas

binding.
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Current Status of CCMPs 1n India

= Cumrently implemented CCMPs include
- Renewable energy
— Industrial Energy Efficiency
— Few fuel switching projects

* What are today’s incentives for undertaking CCMPs?
- Major benefits from fiscal policies, taxation ete.
— Attractive tariffs provided by few states under the MNES guidelines
— Climate Change Benefits arc being seen by industry as something to
count
» Are Benefits to project developers worth the expenditure?
— Market and value of carbon
— Projections for market

Greenb Gas PoHution Prevents 25

Project - Climate Change Supplement

Slide Objective:
*The slide is meant to inform progress on consideration of CCMPs by industry
and govt., both for their economic and environmental benefits

Key Issues/Concepts: R

*It may be noted that CCMPs especially the renewables are being increasingly
favored by industry m spite of the higher marginal cost of the technologies. "

*Banks and Fls are also favorable to them due to the manageable size of the
investments (capital requirements are typically a lesser order of magnitude than
large high MW power plants.)

*However, the prime atiraction as of today still is the fiscal benefits, subsidies
and attractive tariffs by few states under MNES policy

25
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Current Status of CCMPs tn India

» Pnivate Sector responses

— Encouraging response to outreach programs

— Increasing willingness to fook at the Climate Change benefits
» GOl responses )

— Improving perspective for consideration of CEPs for their
climate change benefits

— Proactive structures being formed

— Encouraging climate for project development in preparation
for COP 8

Greenhonse Gas Follgteon. Freveason »

Slide Objective:
This slide discusses responses by private sector and Govt. for encouraging CCMPs for
their environmental and social benefits

Key Issues/Concepts:

*Both Industry and GOl have taken some positive steps, as a result of which possibility of
international investments in CCMPs has brightened

*(OI clearance of first batch of CCMPs for fimding and hosting of next mecting of
UNFCCC Conference of Parties (India, October, 2002) are encouraging signs.

After this slide the instructor may seek the reactioas of the students as to whether
they find any relevance to their jobs and respoasibilities

R 1)
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Roles You Can Play

» Direct
— In roles that directly involve decision making on choice
of infrastructure
» Promote efficiency improvements
= Adopt environment friendly technologies and approaches
» Choose approaches that reduce consumption of natural
resources
» Propagate clean energy approaches among your peers

Grecuhouse Gas Pollution Prevention i 27
Project - Climate Change Supplement

Slide Objective:

»This and the next slide are for promoting discussions among the participants to
elicit possible roles that they may play in promoting energy efficiency

*There are possibilities that the course participants may be positioned in
organizations like planning commissions, electricity regulatory commissions,
pollution control boards etc. where they would have scope to suggest, implement
or comment on policies which would influence GHG emissions

-
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Roles You Can Play

 Indirect
~ Facilitate designing accounting methodologies that
better capture environmental and social costs
— Spread awareness among your “clients”

Grecahoust Gas Polletion Pr

Progect - Clamast: Chasge Seppltovcat

Slide Objective:

*This and the previous shide are for promoting discussions among the
participants to elicit possible roles that they may play in promoting ecnergy

efficiency

*The main thrust of this discussion point is that the students can play a critical
“indirect” role through fostering dialogue with amongst their “clients” - which

are the public at large.
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’ Conclusions

- Increasing evidence that Global Warming and Climate Change is
taking place and anthropogenic factors are major coniributors

» Global Warming affects the poor and vuinerable population and
nalions )

» Main reason for GW is increasing use of fossil fuels for energy
generation and wastage of energy

*» Market based instruments offer a better option to mitigate the
adverse impacts of climate change

= CCMPs that generate emission reduction as a commodity are
basic to introducing Market Based Mechanisms .

Greenbouse Gas Pollution Prevention 2%
Project - Climabe Change Supplement

Slide Objective:

=The slide summarizes and synthesizes the climate change and clean energy
modules. Hopefully, the students will have come away with a better
understanding of the global impact of greenhouse gas emissions and the varied
number of “sources™ that are contributing to excessive CO2 emissions. For
many students, just the awareness of these issues will have an impact as they can
be “muhtipliers” of this message. The GOI can, and is, playing important roles
in studying and addressing greenhouse gas impacts. —

*The students may not become experts but they should have a proper
perspective of how the GHG emissions are leading to global warming that might
affect the day to day hiving conditions of the society.

- =They should start thinking of the positive role that an administrator should play
'_; ' so as to minimize the impacts of climate change

=In this session, the instructor will also summanze the “feedback” received from
the students on their ideas of how GOJ administrators can play a contributing
rofe through their day-to-day activities. These suggestions or ideas should be

; passed along to LBSNAA Senior Management, in order that they be

g incorporated and addressed in future iterations of the training manual.

| T 29
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Bibliography & Recommended References on Climate Change

and Clean Energy Technology

Websites:

International Agreements/Agencies on Climate Change:

UNFCCC Website - www.uafcec.de - Information and all documents related to
the United Nations Framework Convention on Climate change and all Conference
of Parties (COP). The silc provides Partics, represcniatrves of observer
organizations and others interested in the UNFCCC process, with a onc-stop
source of news, data, information and docurnents.

Information is organized under scven main headings: What's New, The
Secretaniat, Programs, Resources, Sessions, Mcdia Room and Site Information.

United Nations Environment Programme (UNEP) - w{vw.uncp.org -
UNEP was cslablished in 1972 and works to encourage sustainable development

through sound environmental practices everywhere. Its activitics cover a wide
range of issues, from atmosphere and terrestnial ecosysiems, the promotion of

» environmental science and information, to an ecarly warning and emergency

response capacity to deal wi{lh environmental disasters and cmergencies.

www.cdmecentrabecom - A site dedicaled as an information cenles on Clean
Development Mechanism (CDM). The site is created by CDM Online, a joudt
venture between the Center for Snstainable Devclopment in the Amencas
(CSDA) and The United Nations Development Program (UNDF). These are many
web sites devoted to the topic of climate change. However, CDM Online
distinguishes itsell by focusing specifically on the Clean Development

' Mechanism (CDM), its history, potential developnient, and eventually, its
operation.
IPCC _Website: Website of Intergovernmental Papel on Climate change -

www.ipce.ch - Source of al! documents, reports & publications by the diffcrent
working groups of [PCC. Most relevant ones arc identified below.

=  (limate Change 2001 Impacts, Adaptation & Vulnerability. 2001. Sixth
Session of IPCC Working Group II, Geneva, Switzerland.

»  The Economic and Social Dimensions of Climate Change -IPCC Working
Group I

»  Emissions Scenario - A Special Report of IPCC Working Group 1lI, 2000

» (limate Change 2001 Synthesis Report. 2001. IPCC. Eighteenth Session,
Wembley, UK.

® [PCC Second Assessment: Climale Change 1995. IPCC.

= (Climate Change 2001: Mitigation - 200!. Sixth Session of [PCC Working

Group I, Accra, Ghana.

28



= Third Assessment Report of Working Group I of the IPCC. 2001. IPCC,
Shanghai.

*  Vulnerabilities and Potential Impacts for Key Sectors. The Regional
Impacts of Climate Change.

* Integrated Analysis of Potential Inipacts. The Regional Impacts of Chmale

Change. _
®  Background Characterization of Region. The Regional Impacts of Climate

Change.

US Environment Protection Agency (EPA). - www.epa.org - EPA's mission is to

protect human health and to safeguard the natural environment — air, water, and
fand — upon which life depends. For 30 years, EPA has béen working for a
cleaner, healthier environment for the American people.

Non-Governmental Organizations (NGOs) Relating to Climate Change:

World Resources Institute (WRI). www.wrierg. World Resources Institute

provides information, ideas, and solutions to global environmental problems. A
source of several discussion papers on environmental issues, including Climale

change. '

www_clithatehotimap.org. A project site of World Resources Institute - this map
illustrates the local conseguences 6 global warming:

Resources for the Future (RFF). www.rif.com . RFF is a nonprofit and
nonpartisan think tank located in Washington, DC that conducts independent
research — rooted primanly in economics and other soctal sciences — on
environmental and natura) resource issues. A very good source for several
discussion papers on CDM & climate change related issues.

Institute for Global Communication (IGC). www.igc.érg . The Mission of IGC is
lo advance the work of progressive organizations and individuals for peace,
Justice, economic opportunity, human rights, democracy and environmental
sustamnability through strategic use of online technologies.

Indiz Government /Business Associations Relatiag to Climate Change:

- Mimistry of Environment and Forest (MoEF). - hitp://envfor.nic.in. This is the

nodal agency in the administrative structure of the Central Government, for the
planning, promotion and co-ordination of environmentat and forestry programs. A
useful source of information regarding various policies and measures taken on

climate change.

Confederation of [ndian Industry (CII). www.ciionlinc.oré The CIF's Climate
Change Center (4C) provides, besides background information on climate change,

214
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information on funding, climatc change projects, events related to climate chanpe
& also answers quersies — mostly relevant to India.

Tata Energy Research Institute (TERI). www.ccasia.teri.res.in/ - TERI was
established in 1974. Whilc m the initiat peniod the focus was mainly on
documentation and information dissemination activities, rescarch activities in the
fields of energy, environmen, and sustzinable development were initiated

towards the end of 1982.

Publications:

Market Based Instruments:

Asia Least-cost Greenhouse Gas Abalement Strategy (ALGAS) - INDIA. ADB.
A report is part of the ALGAS report prepared by ADB based on a study of
national GHG in 12 Asian countrics, from 1995 to 1998. The report includes
projections of GHG emissions to 2020, analysis of mitigation options in different
economic sectors and formulation of nahonal abatement strategies. '

Baument, Kevin and Elena Pctkova. How Will the Clean Development
Mechanism Ensure Transparency, Public Engagement and .-la'ounlabduy?
Climate Notes. The World Resources Institute. November2000. :

Declarations of SAARC 1985-1998. South Asian Association for Regional
Cooperation, Kathmandu, Nepal. 2001. This lists out all the declarations of
various summits through the years. 2001

Grubb M., Michaelowa A., Swift B., Tictenberg T., ZhongXiang Z., Joshaa,
Frank T. Greenhou.re Gas Emission Trading. 1998, Umled Nations Conference on

Trade and Development.

INDIA: Mainstreaming Environment for Sustainable Development. ADB
Identifies key environmental problems, regulatory framework for envirompental
management in India and proposes policies based on market-based instruments.

International Greenhouse Gas Emission Trading. Working Paper No. 9. 1997.
Organization for Economic Cooperation & Development (OECD), Pans.

Rosenzwicg, Richard and Mathew Varilek ¢t al. The Emerging Iaternational
Greenhouse Gas Markel. Prepared for Pew Center on Climate Change by
Natsource LLC, and University of St. Gallen. March 2002.

Ruitenbeek J., Richard M. Huber and Ronaldo Serba Da Moita. Market Based
Instruments for Environmental Policymaking in Lotin America and the



Caribbean: Lessons from Eleven Countries. World Bank Discussion Paper No.
381. 1998. World Bank, Washington D.C.

Zhang, Zhong-Xiang. Estimating the Size of the Potential Market for the Kyoto
Flexibility Mechanisms, University of Groningen, Netherlands. 1999
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Climate Change — Glossary
|: A

L Abatement -
It &5 the reduction of the degree or intensity of emissions.

2. Accreditation Body
The accreditation body shall accredit independent entities, macco:dzncewlhdncsundzrdsaqdptuxdtm

in Appendix A of the Kyoto Protocol and relevant decisions by the Executive Board and the COP/MOP.

3. Activities Implemented Jointly (Al])
Under a pot phase that ends in 2000, Al activities can be carried out through paninerships between an investor fr:

a developed country and 2 counterpant in a bost country. The purpose & to mvolve private-sector moacy 1 +
mnsfcroftcchnologandbow-bow

4. Adaptation

The degree to which adjustments are possible in practices, processes, structures o systems in respoase to projected
actuabchanges in choate. Adaptation activities contribute to the mitigation of the effects’ of chmate change -
terresthial and aquatic ecosysternrs, bydrology and water resources managememt, agnculture and forestry, hum
infrastructure, and hurman beahh. Examples of adaptation acuivites inchude mtroducing dif ferent crops 10 compens

for local chimate change and protection of coastal areas from sea-level rse.
Acﬁghﬁonmbcsponumsmphnn&andmﬁcankdanaﬁdmfmmhwd

' chmatic conditions. Areas that are particularly vulnerable 10 the effects of chmate change — Jow hymg stinds, [

example — will need 10 consider adaptation options as a response to possiblke fusure changes. The (ean Developrx:
Mechanism (CDM) under the Kyoto Protocol has a provision for asssung “developing country Partes that o
particubarly vulnerable 1o the adverse effects of climate change to meet the costs of adaptation akhough the terms «

this provision have yet 10 be decided upon.

5. Additionality
The Kyoto Protocol establishes the requirement that joimt implementation and Chean Development Mechanis:
(CDM) projects may only count emissions reductions that are “addinonal to what otherwise would have occurred «
the absence of the cerified project activity (eavironmental additionalry). These reductions nmst be *real® an
"measurable”® and ot be quantified against a project basebine against which the addwsonalbicy of the progect can b
measured and tested. Central to the dsaussion of additionaliey i that of what constinses a project baselne.

A OOP-1 deasion on Activities Implemented Jomtly under the piot phase expresses another form of addsonals
(fmancial additionalicy). It states that “the fmancing of activites i jointly shall be additional (0 the financi:
obligations of Parties included in Annex IT of the Convention within the framework of the financial mechanism 4
well 25 10 current official development assistance (ODA). Another mterpretation of fimancial addwionalty © th
notion that a project is made commercially viable through s ability to generate value m the form of cerufien
emussions reductions. Here again, no intemationally agreed upon method for determining addiomiy i avaibble.

6. Ad hoc Group on Article 13 (AGD3)
A subsidiary body (committee) created by QOP- 1 10 explore bow 10 help governments overcome difficulties they mu:

expencoce in meeting their commitments to the Kyoto Protocol

7. Ad hoc Group on the Bedin Mandawe (AGBM) A
A subsidiary body created by QOP-1 10 conduct the talks that ked to the Kyoto Protocok the AGBM conchxded 15

fioal meeting on 30 November 1997.
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8. Afforestation .
Planting of new forests on lands, which, hisiorically, have not contained forests. These newldy created foresist

included in the category ‘Changes in Forest and Other Woody Biomass Stocks i the Land Use Change and Foresy?
Module” IPCOCQ) of the emissions inventory calculations. [

9, Allocation )

- .. . . . ) . -
It is the division of emissions permits or allowances among greenhouse gas emitters for the purpose of establishiy
market in tradable permits. There are several possible methods for allocating permits, including “grandfathering” ‘_f
permnit auctioning. L |

10. Anniex 1 Parties J i

Annex I to the Cimate Convention (UNFQOC) bsts all the countries in the Organization of Economic Coopcnt%
and Development (OE(D), plus countries with econonues in transition, Central and Eastern Europe (excluding

former Yugoslavia and Albania}. By default the other countres are referred to as Non-Annex I countries. Ung ¢
Article 42 (a&b) of the Convention, Annex I countries commit themselves specifically to the aim of mumﬁé
individually or jointly to their 1990 levels by the year 2000. Ratification of the Kyoto Protocol would mean [hm{
acceptance of emission targets for the period 2008 - 2012 as per Article 3 and Annex B. o

11. Anncx IT Parties _ e
The countries listed in this Annex IT to the UN Framework Convention on (limate Change. These countries hav |

special obligation to help developing countries with financial and technological resources. They include the 24 ongin_ -
OECD members phus the European Union é

12. Annex A . :
Annex A of the Kyoto Protocol lisis the Greenhouse Gases (GHGs) regulated by the Protocol as well ;

sector/source categones. The pases are: carbon dioxide, methane, nitrous oxide, hydroflurocarbons(HFCe
perfluorocarbons (PFG) and sulphur hexafluoride. The base year for calculating emission reduction commitments-
1990 for the first three gases and 1995 for the other three. -

13. Annex B [
Since the Kyoto Protocol is a separate legal instrument and must be ratfied separately, a new Bist of countries takit (.
on legally binding commitments along with a listing of their actual commitments was created. Annex B consists of #
of those countries listed in Annex I of the FOOC with the exception of Turkey and Czechoslovakia. New countri! ~.
added 1o Annex B inchude: Groatia, the Czech Republic, Liechtenstein, Monaco, Slovakia and Slovenja. Annex B lu:’ {
the Quantified Emission Limitation and Reduction Commitment (QELRC) for each country. ) it

.- Anthropogenic b . LI
Derived from hunmuan activities. oy L
15. Asticle 4.1 (UNFOCC) Do

This Convention article contains general commitments for all Parties ~ developing and developed, taking into account-
their common but differentiated responsibilities and their specific national and regional prionities, objectives anee_}

circumstances.

_—

16. Article 4.2 (UNFCCC) tl.
This Convention article contains specific commitments for developed country (Annex I) Parties only, notably to take ™
measures aiumed at returning greenhouse gas emrssions to 1990 levels by the year 2000. &:
17. Assigned amounts | A
d i .

According to Anicle 3.7 in the Kyoto Protocol, * from 2008-2012, the assigned amount for each party inchuded %
Annex I shall be equal to the percentage inscribed for it in Annex B of its aggregate anthropogenic carbon dloxniijg
equivalent emissions of the greenhouses gases listed in Annex A in 1990, or the base year or period determined
paragraph 3.5, multiplied by five. 7 According to Articles 3.10, 3.11 and 3.12, "pants of" assigned amounts mﬂ)'b% '
transferred from one Panty to another via international joint implementation under Article 6 and emissions trading
between Annex I countnies under Article 17, and certified emissions reductions acquired via the (lean Developme &

L

Mechanism ((DM) under Article 12 may by added to that Panty’s assigned amount. ..
’h— .
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18. Atmosphere

Gas hyer sunmounding the Earth. The Earth’s atmospbere & composed of about 79.1% ntrogen (by volume), 2C
oxygen, 0.036% carbon dicoade and trace amoumts of other gases. Acconding to chemical chanactersucs b
determined by thermul properties (temperature), the atmosphere has sub-liyers. The tsl.lrlqcrfrom
Eanb’s surface up to 17km above the equator. The strmosphere lies above the tropospbere and extends 10 50km.
mesosphere, which extends up to 80-90 km, lies over the stratosphere, and finally, the thermosphere, o¢ wonosph-
gradually dimanishes, forming a fuzzy border with outer space. There 5 relatively brile mioang of gases between Lay

19. Auctioning
Aucuoning of emissions permits is a method for greenhouse gas emissions may be allocated among emitters and {in

in domestx: emussions trading regine based upon willingness to pay for these permats. Supponters of thes metho!
emissions wrading assert that the advantage of auctioning is that a would provide governments with revenuc -
provide price signaks to the new and developing market for permits. Critics contend that aucuoning's disadvantay,
that @ may be less politically acceptable to those entities that would stand to gan from granfatherng of permas.

20. Avoidance
The avoidance of Greenhouse Gas emmssions resuhing from the substitution of a high eminting source with 1 lowc:

non-emitimg sowrce or through improvements n energy efficiency.
l _ B
' )
4 _"

21. Banking
Bmkmgofcnnssm,wlnchmfmtotbcuvmgofdmsmatdﬁforfum or wrading, can 1.

lhlqu‘ns‘l)bddmgmdtﬁm‘mhmacomm 2)applymgr$:v.meamedﬁemoncpunl
another, or, J) applying redhietions eamed before the first compliance period

Arucles 3. 13 and 12.10 of the Kyoto Protocol refer to banking. Anicle 3.13 states that "If the emissions of a Pa:
nchuded m Annex I in a2 commitment peniod are less than its assigned amounts, the diffarence shall, upon the requ
of that Party, be added to the assigned amount for that Pasty for the subsequent comsmitment period. Th, o cffe-
allows a Party which over-complics with s emssion reduction commitments the choice whether to trade #s exc

reductions or “bank” them as a hedge against future difficultics in mecting them:

MU]OM&tc&&dmmM(@&)(ﬂrh%wwm
~ during the period from 2000 up 10 the beginning of the first commitment period (2008) can be wsed w0 assist

achieving comphance i the first commitment penod.

22. Base year
Accon:ﬁngwd:!P(I.‘,lhestcYmnMprfwwhxbammmlmuystobeuhn.ﬁhsmm

1990 for Annex 1 countries. In some case (such as estimating Methane from rice production), the base year s samp
the middle of a three-year period over which an average must be taken A base year may aleo be used a5 a referen.
for esublshing an enmssions baseline. Under the Kyoto Protocol, the base year for Inydrofluorocarbor

pesfluorocarbons and sulphur bexafluonde is 1995

23. Bascline
Standard by which 1o measure venifble changes in carbon stocks for the purpose of devermanang net changes

Greenhouse Gas emissions from anthropogenic actvisies.

24. Benefit-cost analysis
It is an economic apphed 1o public decision making that attempts 10 quantify mn dallar tesms the advantag:

techaique
(benefns) and disadvantages (costs) associated with 2 pasticular policy. Formnpk a policy that requires power pha:
near the Grand Ganyon to mstall pollution abatement cquipment would reduce air emissions from the phnt an
unprove the visibility at the Grand Canyon for visiors (2 benefx), but would increase the cost of electncxty

customers (2 cost).
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25. Berlin Mandate 7
The Berlin Mandate launched the talks that led 10 the adoption of the K yoto Protocol in 1997 . ‘
e o
26. Biomass ~

The total dry organic matter or stored energy content of living organisms. Biomass can be used for fuel directly
burning it (e.g. wood), indirecily by fermentation to an alcohol (e.g. sugar}, or by extraction of combustible oils {y}

soybeans). .

.

27. Binding targets refer to environment standards that are to be met in the future.

e,
28. Bormowing .
Within the context of a Greenhouse Gas emission-trading regime, borrowing refers to using furwe emissic: -
reductions from future commitment periods in order to meet current emissions targets. ’,)"
29, Bubble -

The generic concept of a "bubble™ refers to the idea that emissions reductions anywhere within a spectflc area cours,
towards a commen reduction goal -- as if a giant bubble were placed over the vanous sources to contain them m"\'

COITHTION Arca.

"\ ey
.-’t“ .

30. Bureau '
Responsible for directing the work of the QOP. Its 10 members are delegates elected by each of the five regios.

groups and they include the QOP President, six Vice Presidents, the Chairs of SBI and SBSTA, and a rapporteur. I
addition, each subsidiary body also has its own Bureau ‘_

-~

s
S

C

31 Capacity Building
Increasing skilled personnel and technical and mstitutional capacity

32. Carbon

A Cherrucal Element. Animals and plants are ca.tbon—based.

33, Carbon-based resources ‘-‘
The recqverable fossil fuel reserves (coal, crude oil, oil shale, tar sands, namtgl“gas) that can be ,used for energ' :

production/ consumption. - . -

34. Carbon Cycle

The gatural processes that infhsence the exchange of carbon {in the form of cathon dioxide, carbonates and orgamc
conpounds etc) among the atmosphere, ocean and terrestrial systems. Major;components include photosymhesu)’
respiration and decay between atmospheric and terrestrial systems (approximately 100 gigatons/ year); themnodynarmr
invasion and evasion between the ocean and aumosphere, operation of the carbon pumnp and mixing in the deep oceair *
(approximately 90 gigatons/year). Deforestation and fossil fuel burning releases approximately 7Gt into ith-
aumosphere annually. The total carbon in the reservoirs is approximately 2000 Gt in land biota, soil and detnitus, 75
Gt in the atmosphere and 38 000 G1 in the oceans.

35. Carbon Dioxide (CO;) W
A naturally occurring gas. It is also a by product of burning fossil fuels and biomass, as well as land-use changes and
other industrial processes. It is the principal anthropogenic GHG that affects the Earth’s temperature. It is lh(-b‘_

reference gas aganst which other GHGs are measured and therefore has a Global Warming Potential (GWP) of 1. g

Carbon dioxide equivalent (CDE)
A meuic measure used to compare the emissions from various greenhouse gases based upon their global wamung{‘

potential (GWP). Carbon dioxide equivalents are commonly expressed as “million metric tons of carbon dioxdr-
equivalents (MMTCDE)." The carbon dioxide equivalent for a gas is derived by mubtiplying tonnes of the gas by the
associated GWP. a

ey %

.
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MMT(DE = {milbon metnic tons of a gas} * (GWP of the gas)

Carbon equivakent (CE)
A metnc measure used to compare the emissions of the different greenhouse gases based wpon thew global warme:

potentil (GWP). Greenhouse gas emissioas in the US. are most commonly cxpressad a5 “millhos metrc tons -
carbon equivalents™ (MMTCE). Global warming potentials are used 10 convent greenhouse gases w carbon dioxs
equivalents — they can be converted 10 carboa equivalents by muluplying by 12/44 (the oaxo of the moleculas wers!
of carbon 10 carbon dsoxade). The formula for carbon equivalents 1s:

MMTCE = (million meuic tons of a gas) * (GWP of the gas) * (12/44)

36. Carbon Sequestration
The lbong-term storage of carbon Q02 in the forests, soils, ocean or underground in deplwed ol aod gas rescrvoir

coal seams and saline acquifers. Examples include the separation and disposal of GO2 e gases or processing fos<
fuek 10 produce H2- and CO2-rich fractions, and the direct removal of Q02 from the armosphere duough bind s
change, afforestation, reforestation, ocean fentikzation and agricultural practices to enhance sod carbon.

37. Carbon Sinks
Naeaal or ic systens that sbsosb Q02 from the atmosphere and store den.  Trees, plants and 1h

oceans all absorb O0O2 and, therefore, are catbon simks.

38. Carbon Source
prl(muvw)thatgxmq)cubontombermwhm:he&rboncxk For example, # the et exchang:

between the Biosphere and the Atmosphere is toward the ocean, then the atmosphere & the sowos. Consmon humus:
smhchdcfmsﬂfmlcombwmsoﬁdmdnonpmnmhndmchmndm
K}(l Q!.;-
39. Carbon Stocks
Czrbonnodsncludec:rbonsmmdmwgnm(ahowandbcbwyoundj decomposmg saney, sotks, wocs!

products, and the carbon substituted by bumning wood for enerpy instead of fossil fuels.

Carbon waxes discourage the use of fossil fuels and aim 10 reduce carbon dioxide emissions by plaomg 3 sarcharpe on
the carbon content of oll, coal, and gas.
Thcp!mbyubthndcpmdmmuﬁedbody(mmmlmﬁpmmmddrmm
reductions that have been achieved. In the case of an activiry under the (lean Mechagsm under the
K)yoto Protocol, cenification abso gives assurances that the reductions occurred under dhe condmons (sustaunable
development objectives have been met) necessary for recognition by the Parties. 7

41. Certified Emission Reductions (CERs) ‘
A unit of Greenhouse Gas reductions that has been generated and centified under the provissoss of Amidle 12 of the
KymoProwcol,tbeGmnDcvcbpmlkchamm(G)w In conmtrast, Enxssions Redecxion Upas (ERLS) are

used for Joint under Article 6 of the Protocol. According to Artacke 12, (ERs st be “certificd
by operational entities 10 be designated by the Conference of the Partics (QDP) serving s e Meexing of the Partes

(MOP)™.
42. Certified Tradable Offset (CTO)
A financial mstroment that can be used 10 transfer (sell) Greenhouse Gas offsers i the mmerratxnal markerplace. A

Cerufied Tradable Offset (CTO) represents a specific number of units of greenhouse gas emssaon n
carbon equivalent units reduced or sequestered. The home-countyy venification process conaies thas the offsets are of

high enough quality 10 allow them 10 coum against natioma) and companylevel prernboose gas reducuon
commaments, if such crediting 1s eventually permetied under the UNFOOC

43. Chair (or chaimman etc.) - The participating governments elect 2 Chair for the subsidary bodies from amongst
the delegates. Different Chairs may be clected for other mformal groups. The Chawr is respomsihle for facleatng
progress 1owards an agreement and serves during the inter-sessional penod unil the stant of the pexz GOP.
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44. Chlorofluorcarbons (CFCs) and Related Compounds

This family of amhropogenic compounds includes chlorofluorcarbons (CFCs), bromofluorcarbons (halons), mfth},l
chloroform, carbon tetrachlonde, methyl bromide, and hydrochlorofluorcarbons (HCFG). These compounds h;ng_p -
been shown to deplete stratospheric ozone, and therefore are typically referred to as ozone depleting substances. The
most ozone depleting of these compounds are being phased out under the Montreal Protocol. 2
45. Clean Development Mechanism (CDM) -
The text of Article 12 currently describes more of an idea than an operational entity. Highly innovative, it has the” -
potential to meet the needs of both developing and industrialized countries. It could help solve non-Annex I need“:)'
for capital for the financing of technology transfer for clean, energy efficient economic development and for,
addressing environmental issues such as loss of biodiversity, while also providing a lower cost, more flembl;~5

akemative for Aanex I countries to meet emissions reduction targets. _

According to Article 12 of the Kyoto Protocol, the "purpose of the Qean Development Mechanism shall be 1o assist-
Parties not included in Annex I in achieving sustainable development, and in contnbuting to the ultimate ob;ecuve ofede
the Convention, and to assist Pardies included in Annex I in achieving compliance with their quantified emissiop™-
limitation and reduction commitments under Article 3.7 &

_ Ir
46. Climate Change s
A change in climate which is artributed directly or indirecily to human activity that alters the compostion of the globar

atmosphere and that is in addition 1o natural climate varability over comparable time periods. ~

47. Climate Mode! P
Large and complex computer programs used to mathematically sinmlate global climate. They are based orix

mathermatical equations denved from our knowledge of the physics that govems the Earth-atmosphere system. &J\,
48. Co-control benefit refers to the additional bepefits denved from an environment policy that is designed to&ii=
control one type of pollution, while reducing the emissions of other pollutants as well. For example, a policy to reduce
carbon dioxide emissions might reduce the combustion of coal, but when coal combustion is reduced, so 100 are
emissions of paticulates and sulfur dioxide. The benefits associated with reductions in emissions of particulates an:JL‘
sulfur dioxide are co-control benefits of reductions in carbon dioxide.

£; ¢

" . 49.Co-genenation
_?*‘ The use of waste heat from electric generation, such as exhaust ffom gas mrbmes, fox either industnal purposes of, -

district heating.

‘i‘a_ﬁ.

50. Command and control regulation requires polluters 1o meet specific emission-reduction targets and eften™
reqmres the installation and use of specific types of equipment to reduce emissions.

™
L7

51 Commitment Period

The commitment penod, sometimes referred to as the "compliance period” or the "budget period”, is the time fmme j]
given to Parties to the Kyoto Protocol to meet their quantified emission limitation and reduction com:mtmcmsﬁ_
(QELRG) established in Annex B. Under the Kyoto Protocol the first commitment period is 2008-2012, during _.
which the assigned amount (of emissions) for each Panty (on average, 5% below 1990 emission levek) included in®s

Annex I must be equal 1o or lower than the percentage listed for it in Annex B multiplied by five. P
L
52. Committee of the Whole - Often created by a GOP 1o facilitate the process of negotiating text. When the 4 <
Comumittee finishes jts work it turns the text over to the COP which finalizes and then formalfy adopts it during 2 g |
plenary session. =

53. Conference of the Parties (COP)
The QOP is the supreme body of the Convention. It curremly meets once a year to review the Convention’s progress.
The world “conference” is not used here in the sense of “meeting” but rather of “association” the Parties.
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Glassan
vahation method 15 a survey based economec method that is ofien used to quaoufy i dollar terms the
benefus (or costs) of an environmental policy.

54. COP/MOP - The K yoto Protocol’s supreme body will be the GOP, which will sexve as the Protocol's mreting of
the Partics. The sessions of the QOP and the COP/MOP will be held during the same peniod. Thas will improve cost:

effectiveness and coordiraton with the Conrvention

55. COP Sessions
The first session of the Conference of the Parties (OQOP-1) was beld in Berdin from 28 March 10 7 Aprll 1995, the

second (QOP-2) in Geneva from 8-19 July 1996, the third (QOP-3) in K yoto {rom 1-11 December 1997, the fourth
(OOP-4) n Buenos Aires from 2-13 November 1998, the fifth (QOP-5) in Bonn from 25 October to 5 November

1999, and the sbah (QOP-6) in The Hague from 13-24 November, 2000

56. Countrics with Economies in Transition (EIT) - Those Central and East European countnes and former
repubbcs of the Soviet Union that are in trznstion to a market economy.

57. Credit

Oniginally defined as 2 "quantifiable and verifable recognition of the reduction, avasdance or sequestration of carboa
dioxsde or other greenhouse gases as a resuk of carbon offser progect”, the word “credia® was discontinued n the
offscial bnguage of the chimate mﬂm@3nfwdmﬂmmﬂl&}dmﬁd
eoussions reductions (CERs). “Creds” was a difficuk term because 2 beld 2 sumber of different technacal meaungs

mdconno{:tmmd:ffcmmhngmgu making negotiations on issues mvolving GHG “credits™ confusmg,

[ - 5 —

&

58. Deforestation & *
The removal of forest stands by cutting and bummgtopmvndchndlongmuhwzlpmpma,mndcunlorndusuﬂ

building sites, roads, etc., or by barvesung the trees for building material or fuel

59. Developing countries, or kess developed countries (LDCs), are those countries which are m the process o
becoming industrialized but have constrained resources with which to combat their environmental problems.

60. Differe ntiation in the comext of the Framework Convention refers to differmg national crcomstances tha onghe
imply differing obligations. It can refer 10 Nonh-South distinctions, or 10 differences within the rich Amnex |
countries. The differences can reflect population, income, economic composition, or energy enddwment.

61. Discounti
Amcthodm::gyecmtsmdﬁummedcﬂunhnw&ydapm’easfmuccmsmdbcxﬁs.'lﬁishr
by weighing money values that occur in the future by a value Jess than |, or “discounting™ them Because
environmental decision makers are increasingly forced 10 evaluate policies with costs and beoefas thar will be spread
over tens - perhaps hundreds ~ of years, discounting is used 10 belp evahuate the value of measures that deal wuh
prodlens such as stratosphenc ozoae depletion and global chrmate change.

62. Double Dividend

The potion that environmental taxes can both reduce polhution (the first dividend) and reduce the overall econonmc
costs associated with the tax system by using the revenue generated to displace cther mose distorsogary taxes that
slow economic grow at the same time (the second dividend). _

63. Downstream refers to an poim in the economy, and in panticular, at the level of energy consumers rather than
suppliers_ It is commonly intespreted 10 be industnal boilers, electric wilities and other major energy wsers, but abso

apphes, in theory, 1o all consumers of gasoline, coal, dectricity etc. conversely, apstreams refers 10 the point (or close
10 1) where fossil fuels enter the economy. In the US, 1 means at the input 1o ofl refmencs, at coal processing phnts
and where natural gas enters pipehnes.

328
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é4. Economies in Transition S : —~
See Countnies with Economies 1z Transition

, -
65. Ecosystem is the complex of plant, animal, fungal, and microorganism commmunities and their associated non- %
living environment interacting as an ecological unit. Ecosystems have no fixed boundanes; instead, their parameters * .

are set according to the scientific, management, or policy question being examined. Depending upon the purpose of _ *
analysis, a single lake, a watershed, or an entire region could be considered an ecosystem. :);
i

: ‘.

66. Emissions o

The release of GHGs and/or their precursors (poﬂutants) into the atmosphere over a specified area and period of )
{

time. Emissions can also be released mto waterways (streams, oceans, etc.).

67. Emissions Budgets [
See Assigned arounts o

68. Emissions leakage is a concept often used by policymakers in reference to the problem that emissions d
abatement achieved in one location may be offset by increased emissions in unregulated locations. Such leakage can ,
arise, for example, in the shon term as emissions in unregulated demand or timber supply, influencing world prices €
for these commodities and increasing the quantity entted elsewhere; and it can arise in the longer term, for example, -~
as industries relocate to avoid controls. )

~
[

69. Emission Permit
A non-transferable, non-tradable allocation of entitlement by a government 1o an mdiwdua] furm to emnt a specified

 amount of a substance.

3

70. Emission Quota '
The portion or share of total allowable emussions assxgned 1o 2 country or group of countsies within a framework of

_,
maximum total emissions and mandatory allocations of resources or assessments. q f
71. Emission Reduction Units (ERUs) f\"j
Emissions reduction vnits (ERUs) are units of Greenhouse Gas reductions (or, portion of a country’s Assigned ¢ |

Asdunt) that have been generated via Joint Implem&tanon under Artilé® of the Kyoto Protocol - as opposed to
Certified Emission Reduction units (CERs) - which have been generated and certified under the provisions of Anicle
12 of the Kyoto Protocol, the Qean Development Mechanism. b

b

EEY

72. Emission Standard
A level of emission that, under hiw, cannot be exceeded.

R

[,

73. Emissions taxes are taxes levied on air or water emissions, usually on a per ton basis. Emission taxes provide
incentives for firms and households to reduce their emissions and therefore are means by which pollution can be
controlled. The greater the level of the emissions tax, the greater the incentive to reduce emissions.

@:

74. Emissions Trading

The Kyoto Protocol, in Article 17, establishes a mechanism whereby {Annex I) Parties with emissions commitments
may trade their emission allowances with other (Annex I) Parties. The aim is to improve to overall flexibility and
economic efficiency of making emissions cuts.

-

R Nel2ioh

75. Environmental Integnity Group
Composed of Switzerland, South K orea, and Mexico.

-

76. European Union (EU)
As a regional economic integration organization, the European Union can be and is 2 Party to the Convention;
however, it does not have a separate vote from its members. The EU can also be a Party to the Protocol. Because it
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signed the Convention when & was known as the EEC, & retains this name for all formal Comrvention relaved
purposcs. Its members are Austria, Belgum, Denmark, Finland, France, Germany, Greece, Irchind, haly.
Luxembourg, the Netberhands, Portugal, Spain, Sweden, and the UK.

77. EU bubble in the comext of imemational climate change negotiations refers 10 the Enropean Unicn (EU) as 3
whole would accept some aggregate imit on carbon reductions but that the kmit would not have 10 be shared pro rata
by all members. One could then have a weaker reduction limit for, say, Portugal than Genmany, provided that the
mul reflected the mtemationally agreed-upon goal (e g, stabilization at 1990 kevels in 2610). In effect, 2 bubble allows
the EU 10 achieve differentistion of nauonal siandards— something that s quite controversual in the negotistion

process.
78. Evapotranspiration i the loss of water from the soit both by evaporation and by transpwration from the plams
growing in the soil and rises with air temperature.

79. Executive Board
'IthmmBoardohch)MscsublklxdmAnﬂclzoftth)uoPrmocolAhhmghnmydtbcﬁmam

rakeup and terms of the executive board are still to be determined, the cain role &5 to supervise the CDM and
mmtheopaﬂmlmm,whxh “ceruly” certified emission reducuions.

[ j F

T
80. Financial Mechanism %
Asdeﬁncdbytthmvemmusmlcntomnsfcrfmdsandtcchnobgnestodﬂdcpqmm:mmor

consessional basts, mderthegumhnccofthe(l)]’ TTxGlobﬂEnwommqudEys operating® tbcmhnnsm
onanmlcnmbnss N )

81. Flexibility Mechanisms
Refers 10 the three cooperative implementation mechanisms under the Kyoto Protocol (Jost Implementation,

intermavomal Emissions Trading and Qean Development Mechanism) including the notuon of differentiated
commitments.

82. Fluorocarbons
Carbon-flvonne compounds that often contain other elements such as hydrogen, chlorine, or bromine. Common

flsorocarboas inchade chloroflworocarbons and related compounds (ozone depleting substances), bydrofluorocarbons
(HFG), and perfluorocarbons (PFCs).

83. Forest
Ec@ﬂsﬁmﬂhamdl%mmwdmaﬂammwnhﬂ

flora, fauna and natural sod conditions, and not subject 1o agriculiural pracuces.

84.- Forest dicback refers to 2 high incidence of decine and individual tree death due to 2 change » dimate
conditions that makes trees vulnerable 10 disease and insect predation.

85. Fossil Fueks
Carboa- based fueks, inchuding coal, od and narural gas and their derived fuels such as gasoline, synthesis gas from coal,
etc. (bmhmmdfmsﬂhnkwmlymuhmthcﬁbuumdcubon&onkmotbemp&mhnubv

products (anburned hydrocarbons and carbon monoxide) can oxndize 1o carbon dioxade.

86. Friends of the chair - Delegates who are called upon by the Chair (who takes into account the need for a pobexcal
balance among various interests) to assist in carrying owt specific tasks.

87. Fuel cycle refers 10 the total Be in all #s uses and forms. For example, the foel cycle of coal B extracuon;
transportation; combustion; air eressions, and ash removal, ansportavion and disposal

&
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8. Fugmve Emissions :
Fugmvc emissions are intentional or unintenuonal releases of gases from ant.hropogemc acuvities such as ¢
processing, transmission or transportation of gas or petroleum. In pamcular they may anse from the producuon’
processing, transmission, storage and use of fuels, and include emissions from combustion only where & does n«-
support a productive activity (e.g., flaring of natural gases at oil and gas production facilities).

89. Fungibility
The inter-changeability of the emission reduction credxts among the mechanisms.

[ G
90. General Circulation Model (GCM)
A global, three-dimensional computer model of the climate system, which can be used to simulate human: mduce"}
climate change. GCMs are highly complex and they represent the effects of such factors as reflective and absorpuv: -
properties of atmosphernic water vapor, greenhouse gas concentrations, clouds, annual and daily solar heating, ocea®

temperatures and ice boundaries. The most recent GCMs include global representations of the atmosphere, oceans
and land surface. BN

I.r wa,lx f"'J B

91 General equilibrium theory demonstrates the advantage of looking beyond first-stage effects. In the context oi: 't
climate policy, it implies that the various parts of an economic system are interrelated and the net effect of an action
may be markedly different from the initial (and intended) effect. ]

92. Geographic Information Systems (GIS) are organized collections of computer hardware, software, geographié}
data, and personnel designed to efficiently caprure, siore, update, manipulate, analyze and disphy all forms of® |
", geographically referenced information. GIS is beng used by many researchers in the environmental field to view a® *
number of different indicators simultanecusly as data layers on a geographic grid. By associating data of ail kinds wnh}
points on a map, GIS can illustrate patterns and trends that might otherwise be incomprehensive. For examplc using ' *
GIS, a researcher can map multiple health indicators at and around a specific toxic waste site. -

93. Global Environmental Facility (GEF) vy
The muhtbillion-dollar GEF was cstabhshcd by the World Bank, the UN Development Programme, and the UN |
Environment Programme in 1990. It operates the Convention’s “financial mechanism” on an interim basis and funds ‘;-
developing country projects that have global climate change benefits. ‘

y -

94. Global Warming e win s ‘ ‘
An increase in the near surface temperature of the Earth. Global warming has occurred in the distant past as the

result of patural influences, but the term is most often used to refer to the warming predicted to occur as a result of |
increased emissions of greenhouse gases PN &
95. Global Warming Potential (GWP) i
Index created in the Kyoto Protocol that allows for equal comparison of the various greenhouse gases. It is the LI
radiative forcing that resuls from the addition of 1 kilogram of a gas 10 the atmosphere compared to equal mass of 4

carbon dioxide. Over 100 years, methane has a GWP of 21 and nitrous oxide of 310.

9%. Gmndfalhenng of emissions penmts s a method by which permits for greenhouse gas emissions may be v
alocated among emitters and firms in a domestic emissions trading regime according to their historical emissions. o ¥ }
Supporters of this method of emissions trading assert that this would be administratively, simple but some critics

argue that this method would reward firms eith high historical emissions and unfairly complicate entry into markets by &

new firms and emitters. ~\‘§
97. Greenhouse Effect bé

The effect produced as greenhouse gases allow incoming solar radiation to pass through the Earth’s aunospherc; but.
prevent most of the outgoing long-wave infra-red radiation from the. surface and lower aumosphere from escaping
mnto outer space. This envelope of heat-trapping gases keeps the Earth about 30°C warmer than if these gases did not
exist.
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98. Greenhouse Gases (GHGs)
Any gas that absotb and re-emit infrared radiation into the atmosphere.

99. GHG Reduction Potential
Possible reductions in emsions of GHGs (quantified in terms of absohste reductions of in percentages of basehn

emissions) that could be achieved through the use of technologies and measures.
100. Group of 77 and China

The G-77 was founded in 1967 under the auspices of the Unned Nations Conference for Trade and Developawn:
{(UNCTAD). It seeks 10 harmonize the negouating postions of s 133 developmg-country members.

[ H

101. Host country
The country where the reduction, avoidance of sequestration of greenbouse gas takes place.

102. "Hot Aic”

Term developed by the NGO comnmingy 10 describe the difference in emissions reductions according to the
established base year agreed to under the Kyoto Protocol, and achual emissions reductions as a result of reasons
unrehited 10 chinate méngation, such as changes in the economies of Russia and other economies in wansition Smnce
the base yeat of 1990, political and ecanomic circumstances such as the reunification of Germany and the dissobution
dtbeSomlhmh:wtuukcdmmmmmpuommsonrcotmursthatpucqxaedm-dbdow

their assigned amounts under Annex B. e

For example, since 1990, former Eastern Bloc countnes have upgraded their energy and ndustrul
processes significantly -- thereby resulting in much lower enmassion leveks. In the case of Germany, this excess has been
counted within the EU "bubble®. Russia, and other former Soviet republics, howeves, will have excess emission
reductions without taking any domestic acion and will be able 10 meet targets withowt oaking mvestments 1 new
enxssions reductions. Without a trading scenano in plce, this would not be an issue, but under 2 trading regime, the
country “ownmg" these excess reductions, or “hot air”, could sell them to countries pot complyng with ther
reduction Lugets.

' .

[ i I

103. Incentive based regulation uses the economic bebavior of firms and housebolds 10 amain desired
strength of incentive based regulation is the flexibility a1 provides the polhster to find the least-cost way to redhuce
m’ P »

104. Industrialized countries are characterized by relative political stabdity and long-term industrial success. Thetr
per capita income i comparable 10 those of Canada, Nosthern Europe, and the United States, and they have ackaeved
a higher level of economic and environmental sustainability than developmg countries because of higher lewels of
capital and natural resources.

105. Infrared Radiation
The heat energy that is emined from all solids, liquids, and gases. lnlhccmmofﬂrpccnbanemlhemm

refers 10 the heat energy emitted by the Earth’s surface and s atmosphere. Greenhouse Gases surongly sbsorb thes
radiation in the Earth’s atmosphere, and reradiate some back towards the surface, creating the greenbouse effect

106. Intergencrational equity in 1he context of environmental policy refers to the fairness of the distribusion of the
costs ard benefits of 2 long-Fved policy when thase costs and benefits are bome by different generavioas. In the case

of a climate change policy designed 10 reduce greenhouse gas emissions, the costs of the emissions reductions will be
bomcbylhecunmtandmrlrrmgencnmns while the benefits of an unchanged chmate will be enjoyed by far

distant generations.
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107. Intergovernmental Negotiating Commitice (INC) ¢
The INC met during five sessions between February 1991 and May 1992 1o draft the Convention; it met six momt
times to prepare for QOP1 before completing its work in February 1995

108. Intergovernmental Panel on Climate Change (1IPCC)

The IPOC was established in 1988 by the World Meteorological Organization and the UN Environment Progmrmm
It conducts nigorous surveys of the worldwide technical and scientific hterature and publishes assessment repons thi *
are widely recognized as the most credible exsting sources on climate change. The IPCC akso works oy

rmlhodologxes and responds to specific requests from the Convenuon’s subsidiary bodies 01

P

109. Internalizing the externality is an economic concept where the polluter directly bears the cost created by his™a
pollution. 7,
110. Intemational emissions trading ‘ T
See Emissions trading Py

111 Invento ’
Typically, a annona] inventory is the register of sources and sinks of greenhouse gases in a particular country. The‘é
UNFOCC calls for all Parties to commit to "develop, update periodically, publish and make available to the
Conference of the Parties (OOP) their national inventories of anthropogenic emissions by sources and removals by .
sinks of all Greenhouse Gases not controlled by the Monireal Protocol and, to “use comparable methodologies for
mventones of GHG emussions and removals”.

112. Imreversibilities refer to changes that, once set in motion cannot be reversed, at least on human scales.
L - J

. 113. Joint Implementation (JI)

The Kyoto Protocol establishes a mechanism whereby a developed country can receive “emissions reductions units”
when it helps to finance projects that reduce net emussions in another developed country (including countries with
econornies in transition). Some aspects of this approach are being tested as Activities Implemented Jointly.

114. JUSSCANNZ

The non-EU industrialized countries et as a group to dlscuss various issues; they a:e}apmx, the U8, Svmzer[and
Canada, Australia, Norway, and New Zealand. Iceland, Mexico, and the Republic of Korea may also attend meetings.

A

—
-

'fﬁ - ¢

ﬁ- o
- .
(" TR

E e
115. Kyoto Mechanisms ,
Economic mechanisms based on market principles that Parties to the Kyoto Protocol can use in an attempt 1o lessen
the potential economic impacts of GHG emission-reduction requirements. They include Joint Implementation Q‘-
(Article 6), the (ean Development Mechanisms (Article 12) and Emissions Trading (Article 17). é,_ '

The Kyoto Protocol is an international agreement struck by 159 nations attending the Third Conference of Parties | _‘)_
(GOP-3) 1o the United Nations Framework Convention on (limate Change (held I December 1997 in Kyoto, Japﬂﬂ) ’
1o reduce worldwide emissions of greenhouse gases. Delegates to QOP-3 agreed to the following specific provisions: &,.

Deeloped Cootries-Thirty -eight developed countries agreed to reduce their emissions of six greenhouse gases. &v
Collectively, developed countries agreed to cut back their emissions by a total of 5.2% between 2008 & 2012 from -
1990 levels. The six gases include carbon dioxide, methane, nitrous oxde, and three ozone-damaging fluorocarbons  §
not covered by the Montreal Protocol that banned global chlorofluorocarbons (hydrofluorocarbons, perfluorocarbons
and sulfur hexafluoride). The European Union agreed to reduce their emissions by 8% below 1990 levels; the United
States on to 7% reduction; and Japan agreed 10 2 6% reduction. Some countries, inchsding Russia and Ukraine, are not

12

P

223

5
oS

8. [ i*iﬂlm?;

g



=

[——,
-

YT T e

P TR W T e

- p— s Y

pros—

e —— =
“ +

T T e

rmm

Glosse-

bound to make any reductions while countries with spmlier economics such as Icehnd, Norway and New Zealand
afowed 10 acnually in mcrease their emissions, Australa was akso allowed to increase greenhouse gas emissions.

Caotries with Eanxries in Trasioor— Countries undergoing the process of transition to a market econoary but that ar
also classified along with the EU, Japan and the US. a5 Annex 1 partics to the Coaventioo-inchading the Czex!

Republic, Hhmngary, and Polind, among others— face smaller reductions.
Caexris— Countnies which are in process of becoming industrialized tea have constramed resources wal

Dewepirg
whuch 10 combat their environmental problers— which mclude China and India~ have no formal binding tasgets, bu

have the option 10 set voluntary reduction targets.

The Protocol, drafted during the Berlin Mandate process, that, on entry ino force, would requiire countries ksted m n-
Annex B (developed mtions) 10 meet differcnuated reduction targets for thew GHG emssions relative to 1990 leveh
by 2008-2012. It was adopted by all Parties 10 the Climate Coavention in K yoto, Japan, m December 1997

[ L

116. Leakage
Leakage is the indirect effect of emission reduction policies or activities that Jead 10 2 nse m emissions ekewhere (e

fossil fuel substitution Jeads 10 2 decline in fuel prices and a rise in fuel use ebewhere). Forlmdmdnngemd
forestry activities, leakage can be defined 25 the unexpected loss of estmated sequestered. Specific to
G)M/Aljﬂpro;ccu-bmhfomuyandcnﬂgymon hhgtmbcamﬁdmcw:cddkﬂsnchﬂm
unforeseen circurnstances, mpm;kdy defined bmclinc improperly defined project fetime or progect botnhnrs and
inappropriate project design.

117. MAPPS model is a global biological and geographical model which simmulbates the potential natural vegetauon
that can be supported at any sue in the world under a loog-term steady state chomate. Its acrooym stands for Mappal

A vrasphere plart-soal,

118. Market Baniers
In the comtext of clirmte change, this refers to conditions (such as policy-and legal frameworks) that impede the
diffusion of cost-effective technologies or pncticcs that could mamigate GHG emissions.

119. Market-Based incentives ‘ )
Indxcommofcﬁmauchange,thnmfentom(nxhasmbuﬂes taxes, emussions trading) meeaded 10

directly change relative prices of "chinmte --friendly” technologies in order 10 overcome market barners.

120. Market Poteatial
The portion of the economic potential for GHG emsssion reduction or energy-ef ficency anprovemests thae could be

achieved under exasting market condimions, assuming no new palices and measures.

12t Methane (CH4)

One of the six GHGs 10 be mitigated under the K yoto Protocol, #t has a relatively short aomosphenc kfeume (1042
years). Prumary sources of methane are bandfills, coal mines, paddy fields, mtmalgzssyncmandimtod(c.g,cou
and sheep}. 1t has a GWP of 21 {over 2 100 year ume honzon).

122, Measures
Actons that can be taken by a government or 2 group of governments, often in conpnction with the private sector,
to accelerate the use of technologies or other practices that reduce GHG emissions.

123. Mitigation
An anihropogenic intervention 10 reduce the emissions or enhance the smks of greenhouse gases.

I3
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124. National communications - A central requirement of the Convention (and the Protocol) is that each Party .
must inform the others about its national cimate change activities. Many developed countries have submined their 7,
second reports and developing countries have started to submit their first. ’

N

£
125. National delegation - One or more officials who are empowered to represent and negonate on behalf of their - A
government. -t

126. Newly-industrialized economies refer to regions, primanly in southeast Asia and the Pacific Rim, that hav&
experienced rapid economic growth rates in the last several decades. These include the economies of Malaysia? |
Indonesia, South K orea, Taiwan, Hong Kong, and Singapore. s

127, N:tmgcn Oxides (NOx) “ 3
Gases consisting of one molecule of nitrogen and varying numbers of oxygen atoms. Nitrogen oxides are produced in€
the emissions of vehicle exhausts and from power stations. In the atumosphere, nitrogen oxides can contnibute to the ,;'-
formation of photochermcal ozone (smog), which is a greenhouse gas. s
128, Nitrous Oxide (N;O) o
- A powerful greenhouse gas emitted through soil cultivation practices, especially the use of commercial and organic
fenilxms fossil fuel combustion, nitric acid production, and biomass bumning. This GHG is histed in Annex A of the

Kyoto Protocol. \é'

129. No-regrets Mitigation Options

Measures whose benefits ~ such a5 improved performance or reduced emissions of local/ regloml pollutants, but

exdudmg the ‘benefits of climate change matigation - equal or exceed their costs. They are sometimes known as
“measures worth doing anyway”.

; r
nﬁ“‘ -

130. Nonlinearities occur when changes in one variable cause a more than propotionate impact on an other vanable.

i S

131. Non-Governmental Organizations (NGOs)
Many relevant NGOs antend the climate 1alks as observers in order to interact with delegates and the press and Lr
provide information. NGOs must be non-profit and can include enwronmcntgl Broups, research 1 m.smunons, bustness &\s
groups, and associations of urban and local governmeats. : : '

132. Non-Party - A state that has not ratified the Convenuon may attend talks as an observer. ‘
.
133, Non-revenue-raising instruments are env:ronmental policies that do not raise revenue as a by-product of their
environmental regulation. Traditional command-and- control regulations are nba-revenue-rasing and stand in contrast !';E
10 to instruments like emission axes which raise revenue.

| .9 | pe.

134. Observer - The COP and its subsidiary bodies normally permit observers 10 attend their sessions. Observers
mzy include the United Nations and its specialized agencies, the International Atomic Energy Agency, non-Party
states, and other relevant governmental or non-governmental organizations.

T

135. OECD

The organization for Economic Cooperation and Dévelopment consists of Australia, Austria, Belgum, Canada,
Czech Republic, Dennurk, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Republic of Korea,
Japan, Luxembourg, Mexico, the Netherlands New Zealand, Norway, Poland, Portugal, Spain, Sweden, Switzerland,
Turkey, the UK, and the United States.
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136. Ozone (Os)

\

) &ﬂ

X

(R



R S gl oo _alhoiay  Sllainyl oo Lamne

-

e el B gL

.- P

-

-

- ‘15 ) bu-'z-: v;..

Glosson

Ozone in the troposphere, or lower pant of the atmosphere, can be a constavent of smog and acis as s GHG. h
created maturally and ako by reactions in the aunosphere that involves gases resuking from bunan acuvities, nckadiog
aitrogen oxdes (NOx), from motor vehicles and power plants. The Montreal Protocol seeks 10 comrol chemicak
that destroy ozone in the stravosphere (upper pan of the atmosphere), where the ozone absorbs ultra-vioket radiation.

[ P
7. Particulate matter (PM) & a form of air polhwion that inchudes soot, dust, dint and aerosoks. It has readdy

apparent effects on visibility and exposed surfaces, and can create or intensify breathing and heant problems and kead
ro cancer and premature death.

B8, Party
A state (or regronal economic integrauon organization such as the EU) that agrees 1o be bound by a ueary and for

which the treaty has entered into force.

139. Permit
A marketable mstrument confeming a quantified emissions allowance during a specific time-frame.

MO. Perfluorocarbons (PFCs)
A group of buman-made chemicals composed of carbon and fluorine only. (F4 and C2F6. These chemicak, along

with hydrofliorocarbons, were introduced 48 akernatives to ozone depleting substances. They are powerful, -

4
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#41. Policies and Measures '
Countries mwst decide wiiat policies and measqires 1o adopt in order to achicve their enissions Largets. Some possible §
pobcies and measures, which Parties could implement, are listed in the K yoto Protocol and could olfer opportunities *

for mmergovernmental cooperation.

M2. Policy Stringency i the strict adherence to policy goals and desired resuks by all relevant parties. An example of
eavironmental pobcy stnngency s typically measured as 2 targeted reduction in carboa dioxide emissions.

143. Polluter pays

The principle which states that those who cause indusinial pollution should offset its effects by compensamg for the
damage incurred, or by taking precautionary measures to avoid creating poliuion. .

144. Precautionary Principle )

From the UNFFOOC (Article 3): “Parties should take precautionary measures 10 anticipate, prevens or mansmee the
causes of chuate change and mitigate s adverse effects. Where there are thremts of serious or ireversible daruge,

bk of full scentific cerrainty should not be used as a reason for postponing such measures taking ito account that
policies and measures 10 deal with chimate change should be cosi-effective 30 as 10 ensure global benefits a1 the lowest

possible cos.®

M5. President - Elected by the Parties 10 preside over the OOP, the President is ofien 2 sentor offscial or mmister
from the swate or region hostng the meeung.

146. Project Assessment
Assessmg Al or JT progects imvolves the following tasks:

Monitoring refers to the measurement and calculation of GHG emsssions reductions and other impacts that occur as
a resuk of the progect.

Evaluation entails a more detailed analysis of project impacts than emissions monxoring. It mvolves both impact and
process evahation.
Reporing refers to the provision of information on measured project GHG and non-GHG mmpacts.

(3
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Verification refers 1o the assessment of whether the calculated GHG reductions from a project actually OCClu‘redf-g
Verification s essentially an audit peformed by a certified third party. by
147. Protocol - A protocol is linked to an existing convention, but it is a separate and additional agreement that must
be signed and ratified by the Parties 1o the convention. Protocols typically strengthen a convention by adding new, a
more detailed commnments. - .
: € »
L Q _ >
148. Quantified Emissions Limitation and Reduction Commitments (QELRCs) &_ i

Legally-binding targets and timetables under the Kyoto Protocol for the limitation or reduction of greenhouse gas ~
emussions for developed countnes. Also referred to as Quantfied Emissions Limitation and Reduction Objectives &
(QELROY).
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H9. Radiative Forcing

A change n the balance between incoming solar radiation and outgoing infrared radiation. Withowt any Radiative
forcing, solar radiation coming to the Eanh would continue to be approximately equal to the wnfrared radiavion
emtted from the Earth. The addnion of greenhouse gases traps an increased fracuon of the mfrared radiation,
reraditing & back toward the surface and creating 2 wanming influence (ie, postive radimive forcing becausc
incomung solar radiation will exceed oungoing nfra-red radiation).

150. Ratification
Alfter signing the Convention or the Protocol, a country mast ratify i, ofien winh the approval of us parkamem o

other legishiture. The mstrument of ratificauon mast be deposited with the depositary (in this case the UN Secretane
General) to start the 90-day countdown 10 becoming a Pany.

151 Reforestation

Reforestation, Afforestation and Deforestation are specifically mentioned m Article 3.3 of the Kyoto Protocol as
acuviuies that omsst be considered i the calcubation of Carbon Stocks. This term is defined in the Glossary of the
IPOC methodalogy for Natiomal Greenhouse Gas Inventones as “Phinting of forests oo hinds whach have,
histoncally, previous contained forests but which have been convened to some other use™.

152 Regional Groups
The five regional groups meet privately to discuss issues and pominate bureau members and other offxcaks. They are

Africa, Asia, Cemiral and Eastern Europe (CEE), Latin Amenica and the Caribbean (GRL!AQ_ and the Westem
, Europe and Others Group (WEOG). ]
"_:! H _‘_\E

\f

153. Rencwables
Energy sources that are, within a sbort umeframe relative to the Earth’s natural cycles, sustaimable, and inchade noo-

carbon technologies such as solar energy, hydropower and wind as well as carboo-neutral echnologies such as
bicmass.

154. Revenue-naising instruments m environmental policy include emissions tawes, which are kevied agamm
producers of pollution; and tradable emtssions permaits, whxhcanebaxghtorsoldbycml—hmgdcamuhs
and other industries.

155. Revenue-recycling occurs w'hcntbcmemxnisedbyanmvimnmdpo&yismdmmhmahﬂ
drtoruionary taxes or government deficits or is rebated to households.

156. Review of Commitments

The Parties must regularly review the adequacy of the Convention's Article 4.2 (2) and (b) outhining deweloped counury
commutments 1o Emit emissions. The first review 100k place a2 QOP-1 and led 10 the Berdm Mandate and the
adoption of the Kyoto Protocol The second review is to take place in Buenos Aires.

S i

157. Second Assessment Report (SAR)
Ako known as Climate Change 1995, the IPOC's SAR was written and reviewed by some 2,000 soemssts and expens

mﬂkaltcmlﬂd'meb&mdcv&mcnggmmmﬂrsawhmn&mmgbw
chimate™ and confirmed the avadability of “no-regrets™ opuons and other cost-effective strategies for combating

chmate change.

158. Secretaniat
Staffed by intermational civil servants and responsible for servicing the QOP and ensuning s smooth operatson, the

secretaniat makes arrangements for meetings, compiles and prepares repons, and coordinates with other relevant
international bodies. The (Qimate Change secretanat 5 mstitutionally inked 1o the United Natons.

17
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159, Sensitivity is the degree to which a system will respond to a change in climatic conditions. £

h

160. Sequestration <.

The capacity to absorb carbon dioxide out of the air through the process of photosynthesis. . @

161. Sinks ¢ ~
Under the Kyoto Protocol, devcioped countries can inclade changes in net emissions (calculated as emissions minus

removals of Q02) from cenain activives in the land-use change and forestry sector. Cakeulating the effects of ska
(growing vegetation tends to absorb carbon dioxide from the atmosphere) is methodo]ogxcaﬂy complex and still needs
10 be clanified. ¢
162. Solar Radiation i 1
Radition emitted by the Sun. Also known as shost-wave radiation. Solar radiation has a distinctive spectrum (ie,

range of wavelengths) governed by the temperature of the Sun. The spectrum of solar radiation is practically dxstmcm,-
from that of infrared (q.v.) or terrestnal radiation because of the difference temperature between the Sun and the 5T o~

Eanh-aumosphere system.

163. Subsidiary Body
A committee that assists the Conference of the Parties. Two permanerit ones are defined by the Convention: the ;

Subsidiary Body for Implementation {SBI) and the Subsidiary Body for Scientific and Technological Advice (SBSTA). 5
QOP-1 ako established two other temporary bodies: the Ad hoc Group on the Berlin Mandate, which concluded its \()"
work on 30 November 1997, and the Ad hoc Group on Article 13. Additional subsidiary bodies rnaybe established as :

needed.

164. ‘éubsidiary Body for Implementation (SBI) - (fl
Makes recommendations on policy and implementation issues 1o the OOP and, if requested, other bodies. . '

h,f
165. Subsidiary Body for Scientific and Technological Advice (SBSTA)

Serves as the link berween the information and assessment provided by expen sources (such as the IPOC) on the one !
hand, and the policy-onented needs of the GOP on the other. o
S

166. Sulfur hexafluoride (SF6} i
Onc of the six GHGs to be curbed under the Kyoto Protocol. Tt is largely “used in heavy industry to insulate hight !
voliage equipment and to assist in the manufacturing of cable cooling systems It has a largc GWP (23 900 times that. *
of Q02 over a 100 year horizon).

E [}

167. Supplementarity ' :
Anticle 17 specifies that trading be Suppienrmal" to domestic actions for the purpose of meeting quantified emission é
limitation and reductions under that article. According 10 one point of view, supplementarity should be implemented .
by imposing a cap, or fixed numerical restriction, on the quantity of emissions reductions that can be achieved el
internationally, as opposed to via domestic actions and policies. The theory behind this perspeative is that, in the ‘E’L

- absence of pressure 1o change production and consumption patterns at home, countries with high energy intensities %~
will not have an incentive to spur innovation and adopt new, cleaner technologies and practices. i(g,,.!
163. Sustainable Development & )f

Sustainable Development is a broad concept referring to the need to balance the satisfaction of near-term interests

with the protection of the intetests of future generations, including their need for a safe and healthy environment. As

expressed by the 1987 UN Word Commission on Environment and Development (the "Brundthind Commission”), >
sustainable development "meets the needs of the present generation without compromising the ability of future ;
generatons to meet their needs™,
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169. Tax-interaction effect can occur when environmental pobicies, suchasenmuxsur"
conventional tax system interact. This cffect is the cost of the overall reduction in employ iy X
by environmental policies, which exacerbate the distortionary effects of pre-existing taxes on labor" %

170. Technology Transfer

The broad set of processes covenng the exchange of knowledge, mncyandgoodsw&ffmmn
that lead to the spreading of technology for adapting to or mitigating chimate change. In an attemyn to wse the
broadest and most inclusive concept possible, the Report (IPQC) uses the word ‘transfer” 10 encompass both diffusion

of rechnologies and cooperation across and within countries.

7L Third Assessment Report (TAR)
The IPOC's Third Assessment Report is expecied 10 be finalized in bie 2000 and published in early 2001.

Tradable enussions permits are used m an environmental regulatory scheme where the sources of the pollutant 1o be
regubated (most often an air pollutant) are given permuts to release a specified number of 1oas of the polhutant. The
government issues only a imsted number of permas consisient with the desired level of emissaons. The owners of the
permies may keep them and release the polhatants, or reduce their emissions and sell the permits. The fact that the
permits have value astan item o be sold gives the owner an incentive 10 reduce thesr emessions.

C S
" 172. Umbrella Group |

The Umbrellh Group, whlchcmu;cdatliyotoandafwmrds bmagsthc]lBSCA.NNZmnmcmcp(S-mhnd
together with the Russian Federation and Ukraine.

173. United Nations Framework Convention on Climate Change

A ueaty signed in 1992 Earth Summit m Rio de Janeiro by more than 150 countries. Its uhamate objective & the
“stabilizavon of greenhouse gas concentrations in the atmosphere 3 a level that would preven dangerous
anthropogensc (human-induced) mterference with the chmate system”™. While no legally banding kevel of enmssioas i
set, the treaty states an aim by Annex I countries 10 retum these emissions 10 1990 levels by the year 2000. The ueaty
100k effe in March 1994 upon the ratification of more than 50 countries; a 1otal of some 160 nations bave now
ratified. In March 1995, the UNFQOOC held the first session of the QOP, the supreme body of the Gonvention, in
Berlin Its Secretariat 1 based in Boun, Gerrmny. In the biennium 2000-01, its approved budges and staffing level
are approxumately US$12 milhon annually with approximatcly 80 persoanel

v ]

174. Vahdation

The process of independent evahution of 2 project activity by an accredited independent entmy.

175. Venification

Venfication mvolves a third party checking that the emissions reductions chaimed in the pational and temanonal
registers of "books” have actually occurred and evaluating the resukts that have been achieved against pre-set cimera.
Venficaion © 2 “reality check® on the books. It could involve physical, oo-site inspection, or where wseful,
deployment of techniques such as remote sensing, or interviewing relevant personned in person or otherwie. It could
be apphed 10 each and every project or to 2 fraction of projects chosen randomly or selecied according to agreed

anem.

176. Vulnerability
The degree 10 which a system 1 susceptible 10, and unable 1o cope with, injury damage or harm

i9
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177. Voluntary Commitments - Dunng the Kyoto negotiations, a draft anticle that would have permitted developmg 1

countries to voluntary adhere to legally binding emissions targets was dropped in the final hours. This issue remains
important for some negotiators and may be discussed in Buenaos Aires. 'éjq

178. Voluntary Measures (-
Measures to reduce GHG emissions Lhat are adopted by fims or other actors in the absence of govemmeney

mandates. Voluntary measures help make climate-friendly products or processes snore readily available or encourage
consurners o incorporate environmental values in their market choices. _ < g

L W

179. Water Vapor (H;O)
Most abundant GHG. Anthropogenic activities are not significantly increasing its concentration, but warming leads .Y

a positive water vapor feedback. The concentration of water vapor regulates the temperature of the planet, in pan,” *
because of its relationship with the atmosphere and the water cycle. .
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