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SUMMARY OF THREE SECTOR-SFECIFIC ROUNDTABLES
“Integrating Climate Change Mitigation Strategies into Economic Development Activities™

Semior policy level roundtables are one of the tools designed into the GEP-CCS progect for
Indian’s climate change challenges among diverse stakeholders. The ultimate goals of these
roundtables are to: enhance the undesstanding of stakeholder groups about their roles in climate
change; broaden perspectives on the role of clean energy or other techmologies i redeciag GHG
oriented approaches 10 address climate change, these stakeholders can have a significant positive
impact on mitigating India’s contribution o global climate change and in 30 doing, redwce potential
long-term impacts on India’s economic and social development,

As the implementing contractor of GEP-CCS, the Louis Berger Groups Inc (LBG) i3 tasked with

conducting a total of five roundtables. To date, GEP-CCS, aloag with several of s associsted

partner organizations, has conducted roundiables in the utility, mdustry, renewable, and ubas solid

waste sectors. A fifth multi-sector roundiable is planned for 2002 that would bring together the

four sectors noted above and/or other key Indian stakeholders to ideatify cross-sectoral isswes and
o8 for cli . i

In May 2001, in colisborstion with the Confodesstion of Indisn Industries (CH), GEP-CCS
conducted the first roundtable in the utility sector. The focus was oa discussing appropriaie clesn
a comprehensive, prioritized list of technology approaches was doveloped thet bas beem
communicated to key Govemment of India (GOT) ministries and decision mekers. The report on
this roundtable was submitied by LBG to USAID under separste cover.

This report sumenarizes the three W roundisbles conducted = the mdustry,
renewable energy, and municipal solid wasie sectors, respectively. The first of thess was held in
August 2001 in collaboration with the Fe{ieration of Indian Chamsbers of Commerce of Industry
(FICCI). Individuals and industry associstions from energy intemsive and high emissions emitting
sectors including cement, metals (steel apd aluminum) pulp/paper and fertilizers were brought
together to discuss opportanities and barriers in sdopting clean energy techaologies, sad through 3o
Mrdmugw.dmﬂm The renowable soctor roundiable was also
conducted in August 2001 in » with Development Altomatives (DA), & partoer
orgamization o the GEP-CCS project. primary purpose was w0 identify issues that that
mmmdemkdophwofldgnbbww-dbduﬂya&why
actions needed to help overcome the Thes i Decomber 2001, GEP-CCS sad the
Financial Institutions Reform Expansion Project (FIRE) of USAID, along with the Ministry of
Umwmmmyw«pmﬂammmmuww
waste management. GEP-CCS’s role focused on drawing linknges between mumicipel sokid wests
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{MSW) management and climate change {methane emissions). GEP-CCS also provided key inputs
on technology approaches for MSW treatment both in international and Indian contexts.

Each roundtable was designed to result in the development of a basic action plan that would define
key steps and identify institutions to take voluntary responsibility for moving initiatives forward.
In this way, climate change mitigation actions would become more readily incorporated into
economic development planning strategies of the GOI and of interests in the respective sectors,
Furthermore, non-sector specific stakeholders such as financial institutions would better understand
options and opportunities for supporting sector activities that are climate change friendly.

The following section of this report contains summaries of each of the roundtable proceedings and
outcomes. For each roundtable, GEP-CCS’ partner institution (FICCL, DA and FIRE) has
produced full reports of the proceedings. Reports for the industry and renewable roundtables are

included in Appendicies A and B respectively. The proceedings for the urban solid waste -

roundtable will be completed within two to three weeks. It will be submitted to USAID under
separate cover.
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INDUSTRIAL SECTOR ROUNDTARLE

Indian industry is a key sectoral focus of the GEP-CCS project. The industrial sector genomtes s
sector is key to any strategy for addressing climate change mitigation. For the most purt, Indmm
industry has not been systematically or substantively informed about its role in global clinete
change or about if and how climate change issues could or should influence industrial developmont
policy, operstions, or financial or social welfare decisions.

On Angust 3, 2001, in ssyocastion with
FICCl, a roundablc ontitied the
“Capismlizing on Oppornmities and
Overcoming Constraints — A Roundable
on Clean Energy Technology in Industry”™
was held in Delhi.  Stakoholders from the
energy intensive industrial  sectors,
mdndmgshelndahmnu.pubnd

between industry performance and climate

. il Wable participantx change, and secondly 1o foster dislogue on

- : technology approaches that heve GHG
Huhmmmdwhﬂh .. buction | S

Curently, there are no tangible Indian regulatory drivers that motivate industry to specifically
address climste change mitigation. The flexibility mechanisms under the Kyoto Protocol have the
poteatial to motivate industry response o climate change mitigation. However, thet potental may
not be a reslistic, short-term financial incentive, as it has not yet matured w0 the extont that
economic benefits might accrue to industry interests. Therefose, the focus of the roandtable was oa
identifying bamiers to implementing clean energy technologies that improve a compaay’s bottom
be defined. Furthermore, it was intended that participants identify cases whore the wphake of
technology was successful and share those successes as s means of replicating them.

Break-Owt Group in deliberations

Approximately 100 participants were in
attendance st the beginnimg of the daylong event.
The bulk were representatives of specific industry
consultants and techmology providers, and
research ormganizations also stiended. The
rmdublesuvedsahumfu“emw

mmdnddmthndmawjk
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Mr. Suresh Prabhu, Union Minister for Power, gave the inaugural address. He endorsed the
_ introduction of clean technologies-as a key tool for mitigating GHG emissions. Mr. Prabhu felt that
these technologies could move industry towards achieving a zero emissions goal in the near future.
Mr. Chirayu R Amin, President of FECCI, encouraged the adeption of cleaner technologies as a
vehicle to address environmentsl issues including climate change and noted that these measures
will also enhance intemational competitiveness of India’s industnial exports. Mr. Anil Malhotra,
Vice President, ICICI, discussed his organization’s programs aimed at facilitating finance for clean
energy projects. Mr. Richard Edwards, Director of USAID’s Office of Environment, Energy and
Enterprise reviewed USAID’s programs and initiatives in the industry and power sectors. He
emphasized the need for power sector reforms as an important initiative. Mr. Ram Babu of Price
Waterhouse Coopers noted the need for the systematic adoption of full cost accounting as it gives
value to heretofore unaccounted for social and environmental benefits of clean energy technologies.

hﬁeaﬁermon,wmhnggm;psfmudlmdusmdsecmrwemgmmedw&mhmdmwssm
on technology barriers and oppommmes and on possible actions needed to overcome the barriers in
their respective sectors. Brief summaries of the deliberations are as follows:

Fertil

The major barrier facing the industry today is the lack of a long-term pricing policy. The
fluctuating fertilizers market has created a perception of significant risk in the minds of financial
institutions. This has slowed investment in new, cleaner technologies. A long-term pricing policy
would enable the sector to pursue longer-term investments, as a stable pricing policy would reduce
nisk perception for the sector. The attendees discussed ways of bridging the technology gap via
enhanced R&D through in-country research laboratories. It was agreed that good technology
exists, but that lack of finance is the largest constraint to its adoption.

Cement

The Cement working group concluded that the GOI should consider a range of incentive programs
for the utilization of blended cements. The production of these cements is less energy intensive and
result in less demand for energy from the largely coal fired electricity supply. In tum, cement
plants could eons:da'm:ralgasasanaltemauvetocoal The group also discussed that the
grinding of raw materials could be introduced, via an energy efficient technology.

Steel and Aluminum
Deliberstions in this group focused on technologies for reducing enesgy demand. Transition to the
use of non-consumable anodes was seen as a key energy reduction approach and hence, a climate

change beneficial technology. The group also discussed the hot metal/electric arc furnace as a
process to reduce power consumption.

Pulp and Paper

A mange of technology applications such as black liquor treatment, chemical recovery, alternative
methods of bleaching and the use of organic waste were discussed. These technologies would
allow for higher efficiency and strengthen overall operations. Raw materials and other organic
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wasie were discussed as viable alternatives for foel for power genesation. in addition, altcrnative
methods and chemicals for bleaching could be considered.

After the break out groups completed their deliberations, they were reassembled 10 report the
findings and to identify recommendations for action that would be beneficial to the estire sector.

-

Key recommendations, have been organized by thematic areas:

Financial Instraments

Introduction of tax exemptions and custom duties for clesn energy technologien.

Standards for evaluating clean energy technologies.

Enhanced ESCO and venture capital role in financing technologies.

Development of new standards for financing project, thet are outside of the coaveational
framework.

- In-country financing is needed to enhance projects competitiveness interaationally

Policy-Oricated Tool
Development of a long-testn national fisel policy.

Ensuring state-level economic return on surplas cogenesation powes.

Developing a national mechsnism to certify emissions for fature trading.

Lifi stato-level restrictions on the captive power stations.

i - ”m waste gases.
_ - MMmdmwmmdwmh
ﬁ industry



RENEWABLE ENERGY SECTOR ROUNDTABLE

As renewable energy projects are innately GHG mitigating relative to the use of fossil fuel for
generating power, GEP-CCS has an inherent interest in promoting project development in this
sector. In order to support this interest, a roundtable was organized on August 17, 2001 in New
Delhi entitled, “Renewable Energy for

Barriers and Solutions”. The Roundtable
was implemented by the Climate Change
Center at DA with strategic guidance from
GEP-CCS. The goals of the roundtable
were to increase the understanding of the
linkages between renewable energy
projects and climate change mitigation,
inform stakeholders about developments in
international climate change mitigation
negotiations and mechanisms that might
: s provide incentives for renewables project
- - ) ) . development, and to explore opportunities
Participants listewing to remarks during the inaugwral session and constraints for facilitating project
facilitating project development. The latter
led to the development of an action plan for overcoming key constraints.

Diverse interests attended the event. These included representatives from MNES and other GOl
agencies including IREDA, financial institutions, project developers, NGOs, technology providers,
and researchers. Approximately 50 participants attended. Dr. Ashok Khosla, President of DA,
opened the roundtable by stressing the necessity of focusing roundtable deliberations on “what
should be done”. He noted that to the extent possible, the action plan to be drafted should help
form a foundation for accelerating beneficial renewable energy policies, financial instruments, and
capacity building approaches to enhance the adoption of these technologies.

In the inaugural address, A K. Mangotra, Jt. Secretary of MNES, described India’s achievements
in promoting renewable energy. He also discussed MNES programs and policies that are intended
to accelerate renewable energy project development into the future. Mr. Mangotra emphasized the

. importance of developing consensus among a broad range of stakeholders in order to build
momentum for focused action on policy and project development and implementation programs.
The roundtable proceedings, prepared by DA, are included in this report as Appendix B.

LBG worked with DA to design and structure the roundtable so it was participant driven. The
entire afternoon was dedicated to eliciting information and opinions from panticipants through a
series of breakout group activities and subsequent consolidation of ideas and consensus building.
Experts from DA facilitated these activities. In the first activity, participants identified four broad
areas in which opportunities and constraints can be grouped: technology, finance, policy, and social
and mstitutional issues. Break out groups were formed for both the technology issue and the
finance issue. Two individual groups took up the combined topic of policy/institutional/social
issues. Each group deliberated on its topic and subsequently reported its findings back to the entire
group. Issues within each topic were prioritized through a participant voting process.
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The major barrier collectively voiced by
all the groups was the absence of a well-
defined, comprehensive GOI policy for
the renewable energy sector that would
promote solations o the diverse barmiers
identified. Partici also prioritized
the development of an easily accessible
web- based database on Indian and
international renewable onergy
technologies and case stodies. The
mmmmw
project development potential through Mmp.—quunw
widespread  understanding among  dismmions ed cetomes

project stakeholders on related policy, costs and revenues, risks. The third finding was thet full-
cost accounting should be adopted by financial institutions and policy makers as the basis for
evaluating the merits of renewable energy projects. The participants feit that the social snd other
sustainable development benefits of renewable energy projects are not being captwred i standard

An sction pian for sddressing these issnes was developed. Please refer to page cigit of Appendix
B for that plan. Over time, LBG will be following up with the stakeholders responsible for

implementing the actions to assess progress made.
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URBAN SOLID WASTE MANAGEMENT ROUNDTABLE

On December 19-20, 2001 in Delhi, GEP-CCS
co-coordinated a roundtable entitled,
“National Workshop on Solid Waste
Management: Facilitating Urban Local Body
Initiatives to Meet MOEF Objectives: What
Needs to be Done?” GEP-CCS helped
coordinate and sponsor this event as part of its
task to address climate change mitigation in
the urban municipal solid waste management
sector.

Inaugwral session speakers from L to R incladed: Ron Sissem, Onginally, GEP-CCS was tasked to conduct a

GEP-CCS; Mr. Banarjee, Jt. Sec, MOUD; Mr. Ram, Principle dtab uthan sector dress
Sec, MOUD; Mr. A. Stein, Dir. USAID RUDO; Mr. N. foun le for the s that ad od

Bhattacharjoe, Program Manager USAID RUDO, and Mr. both transportation and municipal solid waste.
Baker, FIRE(D). & Lo However, in consultation with USAID/India,
the urban sector roundtable scope was
narrowed to addmss methane emissions from solid waste. This decision was based on two primary
motivations. First, recent legal and legislative mandates for improved municipal solid waste
management handed down by the Supreme Court of India and the Ministry of Environment and
Forests have put immediate pressure on municipalities to develop improved solid waste
management strategtes and programs that include consideration of methane abatement. Programs
must be implemented according to a very challenging, tight timeframe. Municipalities are
urgently seeking assistance that will enable them to meet these deadlines. GEP-CCS can be of
immediate service to the sector by providing TA in a timeframe that helps municipalities fill
information and strategic planning gaps. Second, GEP-CCS seeks to maximize the impact of its
activities by combining efforts with other USAID/India projects/programs wherever possible.
GEP-CCS’s planned December timeframe for conducting a solid waste focused roundtable was
largely coincident with USAID’s Financial Institutions Reform and Expansion Project (FIRE) plans
for conducting a national workshop on solid waste management. Hence, FIRE and GEP-CCS
coliaborated to design and implement one major national workshop that met the objectives of both
projects.
Roundiable Plannine any Content
While GEP-CCS and FIRE have differing programmatic goals, facilitating mproved solid waste
management practices is an objective that is common to both. GEP-CCS seeks to improve
stakeholder understanding of the linkage between climate change and solid waste management and
to provide technical assistance to municipalities for developing projects that mitigate methane
emissions from solid waste. FIRE, among other objectives, seeks to assist municipalities with
financing urban infrastructure projects and programs by developing innovative infrastructure

financing tools and promoting private sector participation in the delivery of urban services and
infrastructure improvements, mcludmg solid waste.

GEP-CCS worked mﬂlmmcmﬁaworkshop agenda that wouid foster dialogue across both of
the respective project objectives. The workshop content was informed by GEP-CCS’s prior

CLIV $: Sawior Policy Level Rowwibobiex 8
Subtask= $.10 Coapletion of Thwwe Sector Spwcific Rowndiobias

s

BE T e M




Bemtion Susmmry

experience in the sector gained through a Training Needs Assessmeat (TNA) condected early in
2001 and by preliminary outcomes of a series of three, two-day trainings for wban sobid waste
managers and officials entitled, “Tools for Improved Solid Wasts Managosent sad Trestment™
conducted from December 10-19, 2001. Content was also largely influenced by FIRE's extensive
experience and understanding of the financial and tecihmical constraints t0 improved delivery of
mamicipal solid waste management services in India GEP-CCS’s goal of developiag models of
methane sbetoment from municipal solid waste (MSW) and fostering the roplication of those
models across India is largely prodicated on the fiscal capacity and health of municipalities.
Therefore, FIRE’s efforts to improve that capacity are a catalyst for facilitating the ability of

FIRE’s longstanding relationship with the
GOl Ministty of Urban Development
(MOUD) also belps to leverage GEP-CCS
impact The MOUD is the nodal ministry
for managing urben affairs and development
at the GOI level. GEP-CCS’s and FIRE's
collaborative effort to more fimly link
MSW management and climate change
places this issue more squarely in the
policymaking “sights™ of the MOUD.

Mr. Greg Wikier, port of e GEP-OCS swom, provevted ow

'lhewuhhopmbmkmmtouvml techmology apSions for mesicipel sobid wasts restment
major sessions: 1) Setting the Tone — an )

overview of the MOEF Guidelines and their requirements for municipalities; 2) Respoasibilities of
Urban Local Bodies (municipalities) — presentation of case studies from throe municipalitices and &
presentation by Mr. Greg Wikler of the GEP-CCS Team on options for MSW trestment including
those that mitigate methane emissions; 3) Private Sector Participation — Risks and Opportusities; 4)
Financing Solid Waste Projects; 5) Break Out Gsoups and Dislogue — two sessions desigaed 0
identify key action items needed as a basis for a MOUD supported action plan for improved SWM;
and 6) ldentifying Potential State Support — an effort t0 croate Enkages betwoen states and their
municipalities for improved support m MSW manegement practices.  The workshop agenda is
included in this report as Appendix C.  The FIRE project is currently assembling a proceedings
report that will be supphed to USAID under sepamate cover.

Session five was designed as the platform for moving forward 0a a strategy in the wben MSW
. 1 SWM o5 inclodi . e

Partici LR Pesnd

Approximately 190 people coafirmed to attend the workshop. I is estimated that about 140 were
most comprehensive of its kind ever put together with a focus on improved sobid wasie
management. Stakeholders included: GOI representatives such as Mr. Koshal Ram, Secretary
MOUD; Mr. Baatjee, Jt. Sec. MOUD; Mr. Mangotrs, Jt. Sec. Miniswry of Noa-Conveational
mmmxmmm&mm Ca:mlandSuaPollm
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engineers; financial institutions such as HUDCO, IDFC and ICICI; private sector MSW project
developers, promoters and technology providers; NGOs; USAID and other bilateral and multi-

lateral program representatives, etc.

Three international expesrts contributed to the deliberations. The GEP-CCS Team included Mr.
Greg Wikles, Vice-President of Global Energy Partners and Mr. John Benemann, an internationally
recognized expert on anaerobic waste treatment processes. Mr. Wikler presented an overview of
options for MSW treatment including methane abatement strategies. Mr. Benemann brought his
expertise on biomethanation and landfill methane abatement strategies as well as
experience/lessons leamed from having been a lead trainer in GEP-CCS’s prior MSW tmaining
programs noted previously. The presentation prepared by Mr. Wikler for the workshop is included
in this report as Appendix C. Mr. Benemann’s core presentation made during the above noted
trainings is also included as it gives insight into the inputs he gave during the workshop. Ms.
Sandra Cointrean, an internationally recognized expert on the design and implementation of
municipality solid waste management programs also attended through the support of the FIRE
project. Al three experts also served as panelists for several of the sessions.

In a related but separate activity, GEP-CCS also utilized Mr. Wikler's and Mr. Benemann’s
expertise o further inculcate the linkage between MSW management and climate change with key
national level policy makers. During the week of December 17-21, the GEP-CCS Team met
individually with the Chief Secretary and Chief Scientist - Central Pollution Control Board,
HUDCO, the Chairman of the MOEF Technical Advisory Group on Waste to Energy
Technologies, Dr. Motsara of the Ministry of Agriculture, and a nine-member team from MNES
led by Mr. Mangotra, Jt. Secretary. The goal was to provide expert advice and create dialogue on
the efficacy of waste to energy technology options as opportunities for mitigating methane
emissions from MSW. The meetings helped to build partnerships with these interests and have
created a foundation for collaboration on implementing GEP-CCS activities in the solid waste
management sector.

W. } ) .

This section includes a brief summary of the highlights of each Workshop session along with
qualitative assessments of stakeholder interest and issues of concerns.

Setting the Tone

Chaired by Mr. Dilip Biswas, Chairman of the Central Pollution Control Board, this session
focused on a review of the MOEF Guidelines that act as the drivers for municipalities to improve
their solid waste management, treatinént and disposal practices. Mr. P.U. Asnani from the US
Asian Environmental Partnership Program led the session with a very thorough presentation on the
key basic model MSW collection, segregation, handling, and transport practices that municipalities
can implement a very low cost. He also identified the types of partnerships that municipalities can

and should foster with regulatory bodies and most importantly, the private sector, to ensure that the
first steps towards compliance with MOEF rules are implemented.

Participant comments centered clarification of the MOEF ‘Guideline requirements and the
timeframes for compliance. Many felt that the timeframes are unreasonable given lack of technical

expertise and financial resources for implementation. It appeared that the greatest value in the
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presentation was in genersting a shared stakeholder understanding of what is roquired and of thoae
clements of the guidelines that can be undertsken by municipalities under their cumrent tochnically

case studies on the more progressive MSW management programs thet have been undertaken by
esch Institutional development, finance, commanity cooperation, techaical support, eic. that were
reqamd to implement bm MSW management m were w While each

to0 address MSW management challenges. However, all three preseniess noted that the timeframes
in the MOEF guidelines may not be met, but that the important thing wes %0 take initiative and
show due diligence.

Mir. Wikler presented the advantages and disadvantages of various MSW trestaent options rangiag
from composting to more advanced waste 10 energy technologies incloding biomethanation and
landfill methane gas recovery. His presentation focused oa the US experioace with these optioas as
a means for identifying next steps for their potential use in India. While prescriptions for Inde
were not made per se, the inforence made was that while higher techmology options for waste
treatment and energy recovery may prove 0 be visble in India from a pwely techaology
standpoint, that the track record of the sechnologies is insufficient t0 recommend that they be
pursved over the short term or until such time as objective, economicaily viable projects have been
demonstrated.  This is also true for the waste to energy options (biomethanation and leadfill
methane recovery and reuse) that hold the most promise for methane mitigation from MSW.

k should be noted that m sumerous side discassions over the course of the workshop, participants
engaged M. Wikler and/or Mr. Bepamsnn for advice on their unique circomstances regasdmg
considerations for waste 10 energy project proposals. Several are interestod in wocking with GEP-
CCS to dovelop model projects in both biomethanstion and/or landfill gas recovery

Participants had specific questions and comments oa each of the models preseatod. Soveral ware
targeted at the institutional ansngements that were made t0 implement the models.  Othors
questioned the cost - & recurring theme throughout the Workshop. Anothes recusring theme first
woiced by municipal commission representatives during this session, was the difference in
practices.  Several noted that technical end financial capacity beilding is sceded in most of the

Five private sector MSW project practitioners/project developers gave overviews of their respective
projects as a method of highlighting opportunities and constraints %0 the success of private sector
puticipation. Ms. Landine Leuremt of Onyx Asiz Holdings presented on ber compeny’s
implementation of a contract with Chennai for waste collection and transport. This appears 10 be

CLIN 5: Susiar Pulicy Lavel Ramdiablos 1
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the only private sector case study in India for provision of such services. She déscribed the
services provided along with the contract mechanisms employed for the services. Mr. KS.V.
McNair of Excel Industries and Mr. Dinesh Tandon of Mahindra and Mahindra spoke on their
respective company experience in composting projects. To date, composting is the only proven
. waste treatment option that may have application across a range of current municipal MSW
situations in India. Both presenters identified the constraints each faces in ensuring such projects
are financially sustainable and outlined the roles that municipalities need to play to invite private
sector participation.

Of particular interest were the waste to energy project case studies presented by G.V. Ramakrishna
of SELCO on its pelletization project in Hyderabad and by Mr. Suhas Bhand of CICON on its
biomethanation project in Nagpur. Both highlighted the sensitivity of the technical and financiat

issues that could affect the success of each project. Again, focus was placed on the role of

municipalities in facilitating private sector MSW project development and the conditions that need
to be created to enhance the viability of such projects.

Participant comments were varied. However, common themes included the following: 1)
pesceptions by municipal officials that private sector MSW treatment project developers should pay
a municipality for its solid waste rather than view private sector projects as a means for relieving a
municipality of a liability and a cost; 2) concemn that municipalities need to generate revenue
through tipping fees and user fees in order to support private sector participation; 3) lack of
recognition that even with private sector participation, mumicipalities still face risks if composting
of waste to energy projects fail; and most clearly, 4) uncertainty over how to evaluate the viability
of waste to compost or waste to energy projects (mcludmg biomethanation and landfill gas) from a
financial or technical perspective.

Chaired by Mr. V. Suresh, Chairman of HUDCO this session was intended to provide stakeholders
an overview of key opportimities and constraints in generating financing MSW management and
treatment projects and programs. Mr. Suresh presented a synopsis of HUDCO's activity to date in
fundimg such projects. He noted that activity has not been extensive owing to a lack of an incentive
for municipalities to identify and implement projects and in tum, lack of a market for HUDCO to
serve. A number of the key financial considerations HUDCO uses to evaluate projects were noted
as compared, in general, with the typical chamacteristics of MSW projects and their promoters. A
representative for Ms. Jayalaxmi of IDFC presented a case study on the financial evolution and
analysis of the Lucknow biomethanation project His presentation was excellent in terms of
summarizing the key risks and risk mitigating factors a financial institution considers for such
projects. Interesting to note was his inclusion of environment and social risks as a factor in the
financial analysis. Mr. Shekar Damle of ICICI gave an overview of similar risk consideration
issues and his outlook for ICICT’s interest in financing MSW management projects.

This session prompted significant discussion questions from the participants. General comments
noted that municipalities are not practiced in dealing with private sector financial institutions or in
preparing projects. Because their experience with private sector participation is also low,
municipatities don’t have a clear idea of the risks they face by inviting private sector participation
or how to work with financial institations to facilitate MSW projects. As lack of financial
resources is the most common constraint sighted for developing MSW projects, including those
that may hold climate change mitigation potential, most participants noted a need for capacity
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building in bow to interface with financisl institutions and the private sector f0 implemont nooded
projects.
Another recurring theme is the fact that 10 date, few if any ssumicipalities have been able to institate

mechanisms 0 collect user fees or tipping foes for MSW collection, transpost, disposal or
trestment. As these sources of revenue are critical for finencial sustamabdity of most MSW
biomethanation and landfil gas recovery, failore 0 establish the fiscal

projects, including
dwphemdlephnnambaﬂyfwgmﬁmguchmutmm

As noted previously, the chief goals of the Workshop were to facilitte dislogue among ey
stakeholders and through this, develop a set of key issues for enbancing MSW menagement that
could form the basis of an action plan. The breakout group and dialogue activities were designed
to sccomplish the Iatter.

actions needed. Each group was assigned one of the following topics: stomge, collection and
transportation; processing and disposal options; fimsncing and capacity building. A moderstor led
the open group discussion. Discussions in each group were lively, with nearly all participssts
contributing to the outcomes.

Afer the deliberations, the workshop perticipants reconvened to present their findings. A copy of
the findings is incladed in Appendix C. Each group’s presentstion was followed by a brief
question and answer session.

The workshop was a tremendous success. Part of the succats owes to the opportemity crested for
ﬂdh@m%wdﬂ%u*maﬁﬂwﬁmﬂbm&ﬂ
opinions. Key decision makers at the GOI level had the opportunity o share and receive
information from peactitioners in the field and vise-versa — a preroquisite for mformed decision
making at both levels.

m&@&mm&h“uh“ﬂﬂ*—
how GEP-CCS can target its romaining techaical assistance in the sector #o best meet the priosity
needs of municipa]l managers. Sevenal core technical assistance aceds that could be withia the
scope of GEP-CCS can be identified:

o Sanitary landfill siting and design requirements (including methane gas mitigation)

» Guidance for developing professional tenders for MSW projects thet mitigste methane
missions (i.c. techmical specifications, costing, managemeat options, finance options,
opeuuomlmw)

* Assistance with analyzing and evalusting bids made by the private sector for biomethanation
or sanitary landfill projecss.
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The workshop also helped build GEP-CCS visibility and awareness of its mission in the MSW
community. In addition, more extensive relationships with key GOI, state and municipal officials
were created. These will be extremely beneficial in developing collaborative strategies for GEP-
CCS activities and to leverage the resources and outreach capability of these mterests. And as
noted previously, the numerous side discussions between the GEP-CCS team and various
stakeholders helped to identify potential municipalities with which GEP-CCS might partner in
developing a demonstration project in methane mitigation.

Next Steps

Several actions are now needed to capmhze on the momentum gained through the workshop. Over
the next one to two months, several actions are planned:

e GEP-CCS is in the process of identifying a project design that meets its mandate to provide
technical assistance to one or more municipalities in mitigating methane from MSW.

¢ In conversations with a number of key GOI stakeholders including MNES, MOEF, MOUD,
HUDCO and the CPCB, GEP-CCS proposed that a small focus group be formed to :dentify
how best to move forward. GEP-CCS would vet its project design with the group and identify
how to leverage the resources of each respective stakeholder to add value to the technical
assistance impact. All have agreed on this concept.

¢ In closing the workshop, Jt. Secretary Banerjee recommended that simple guidelines be
developed for municipalities to help guide their MSW management actions. He identified four
primary areas that the guidelines should cover: 1) technology options for MSW treatment; 2)
policy guidance on user charges and cost recovery for MSW services; 3) private sector
participation; and 4) small sanitary landfills and cost recovery. GEP-CCS is now discussing
with the FIRE project if and how best to help meet the intent of Mr. Banerjee’s
recommendation. & may well be that GEP-CCS, through its project design process, can help
develop guidelines or case studies for technology options or small sanitary landfills in an effort
to meet two of the needs identified by Mr. Banerjee. -

The sector specific roundtables have enabled GEP-CCS and the sector stakeholders to identify
initiatives for incorporating climate change beneficial actions into economic development
activities. Going forward, GEP-CCS will be looking for opportunities to help develop these
strategies and/or work with the relevant stakeholders to push these initiatives forward. GEP-CCS
may be able to tailor its remaining activities for this purpose.. Where flexibility for new
programmatic initiatives exists, GEP-CCS will work with USAID to identify similar opportunities.

CLIN 5: Swior Policy Level Rowslublex 14
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INDUSTRIAL ROUNDTABLE PROCEEDINGS
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* information to the participants about developing’ cleari enetgy wclmology projects and

the funding options available as these subjects were of conunon relevance to all the
target sectors.

" Break out sessions were designed to facilitate intersictive disciission among the
identified representatives, technology organizations and financial institutions for K

identifying the specific opportunities and barriers in each of the target sectors.

Round Table Highlights

Perspectives b‘mﬁght out at the Plenary Sessions

" The Round Table commenced with the inaugural address by the Union Minister for

Power, Mr. Suresh Prabhu, who made a emphatic statement in favour of introducing
cleaner techrologies to reduce the impact of Greenhouse Gas emissions. He stressed

‘the need for not only lowering emissions but progressively moving towards zero

emissions wherever possible.

Reiterating the fact -that eniergy and transportation sectors were the prime sources of

greenhouse gases. Mr. Prabhu underscored the need for changing the profile of
electricity generation in the country with emphasis on Hydro power and the use of
renewable sources for power generation. He also made case for introducing Special
Purpose Vehicles for promoting the adoption of Clean Energy Technologies (Extracts
of the inangural address of Mr. Suresh Prabhu is given at Armmexure I).

Mr Richard Edwards, Director, Office of Energy, Environment and Enterprise,
USAID highliglited the need to address both the economic and regulatory barriers that
impede the adoption of Clean Energy Technologies. While industry should aim at
enhancing the marginal cost competitiveness of clean energy options by focusing on
cost reduction and accessing low cost funds, the policy framework should be designed
to reduce business risks regniatory enforcement.

Mr Chirsyu R Amin, President, FICCI in his welcome address exhorted the

participants to adopt clean energy technologies keeping in view the long term interests
of the environment and also with an eye on improving the international

. competitiveness of products manufactured.

Mr D K Biswas emphasized the need for synergising the initiatives taken by industry,
policy makers, Government and technology institutions. He recommended that these
should be forums that facilitate frequent and contimious interactions between all the
stakenolders of the clean energy technology projects.

Mr Anil Malhotra, Vice President, ICICI stressed the need for Clean Encrgy
Demonstration Projects posed for funding should be innovative and preferably first of
its kind in the country. These demonstration projects should also clearly aim at
bridging technology gaps and result in substantial environmental improvement so as to
qualify for softer funding windows. . -

Dr Ram Babu, Director, Globa! Environmental Services Division, Price Waterhouse
Coopers stressed the need for the Clean Energy Technology Projects to be made
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Engincering Consultants have a great opportamity (0 assist project developers
projects as well as in making definite waste cstimates (DCE).

Clean Energy Technology eppertunities specific to the Fertiliser Industry

Use of bio-fextili
Chemical fertilisers could be replaced by bio-fertilisers to reduce hydrocarbon
use and to increase nitrogen supply.

Use of better Foels

Cleaner fuels like natural gas, naptha, famace oil will enhance coergy
eﬂimmcyuﬂmgedmsewm

Use of ing devi

Tﬁmofmwmhm&eMmMeﬁnﬂ
mmmmwm%m@mm
‘Would make fertilizer production more efficient.

Use of better technology

Better technologies could be adopted in areas such as low-pressure ammonia

Clean Exergy Technolegy opportunities specific to the Cement Industry

. Prodaction of biended caments will mdnce clinker consemption which will in

tam reduce coal consumption and enhance energy efficicacy.

Use of Natusal gas
Cement plants can use natursl gas in place of coal as fuel.

technology will reduce consumption of electrical energy.

17
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" In order to improve the energy efficiency of paper mills as well as their

economic viability, there is a potential opportunity for enhancing the scale of =
operations. ;
Use ic w

Utilisation of organic waste for value added products like polyols and ' : i
polymethane (wood/paper coatings and adhesives). Bio-conversion of

cellulosic waste by solid state fermentation can also be done. ?
Tec! - for i Ve

Technology for chemical recovery for straw and bagasse based mills is
available. All mills producing bleached pulp up to capacity of 50 tonnes per
day or above should adopt chemical recovery in order to generate energy as
well as mitigate pollutants. ,

tive of b

Alternative methods of bleaching like bio-bleaching etc. can result in cleaner
production.

Use of agricultural residue

Mich of mw material for the paper industry is imported where as all
agricultural residue such as bagasse i.c. rice siraw, jute eic. which are

considered as the best raw material for the Paper Industry are bumt. Use of
agricultural residues could make paper mills cleaner and more viable.

Mafﬁmlbase

Papermﬂlseouldalsomwoodwaswslikabuk,dust,ﬁmsandsludgem to
reduce the consumption of fuels.

Barriers to utilizing clean energy projects across the focus sectors of the Round
Table

Lack of a nation wide Natural Gas Grid

Natural gas is emerging as a prefered clean fuel for many industries.
However, its availability is inadequate and the pipeline network do not serve
all parts of the country.

i
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The absence of mechanisms required for certifying grecnbouse gas reductions
hinders development of projects that would be clearly eligible for trading as
and when carbon trading does commence with the spproval of the

Government.

A oumber of industrics have the option 1o gencate power using wasic gases.
This option is not being fully utilized mainly because of the high costs of sach
genenation. Lack of adoquate incentives for cogenerstion prevents industry

 from utilizing these opportnities.

Some of the State Governments like Madiya Pradesh, Gujrat, Maharashirs and
llqmmdommcwphmmmﬂnwmmmm
Smhmmmshwldbemwdbmbb&embw

Mwmmpﬂm

of the applicant.

There are no institutions} mechanisms 0 promote regular snd stractered
. jon between teckmology institotions, Governmeot snd industry in the
arca of clean energy technologies. Lack of such mechanisms hinders the faster
utilisation of new technology opportunities.

Information relating 1o clean encrgy Wchaology projoct opportunities sre

Mn.ummavﬁm&chwmm

Industrial units also lack an understanding of the variety of carbon markets thet
are emerging the world over. Lack of information and training oppovtenities

continves to limit industry understanding of clean energy opportunities.
)
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- Barriers: to utilizing clean energy projects specific to Steel and Aluminium
Industries L . : '

Technolo s In HUSE O -consumable anodes .

Technology gaps exist in the area of non-consumable anodes.

Lack of incentives

There are no incentives available for co-generation of energy through waste
gases.

-

Lack of a nodal agency

There is no single nodal agency for dissemination of information on various
fronts related to energy efficiency.

There are mno. reliable mechanisms for bench marking clean energy
technologies applicable to steel and aluminium industries. )

Barriers to utilizing clean energy projects specific to the Pulp and Paper Industry

Use of bagasse for Power generation

Encouraging use of bagasse for energy generation endangers its availability for
the paper industry.

Lack of incentives for power saving schemes

The Govemment does not provide any incentives to the industry for power
saving. This makes the attitude of the industry indifferent.

De-forestation

For wood based pulp mills, scarcity of raw materials particularly forest based
raw materials is preventing these mills from stepping up their capabilities to
economicaily viable size. .

Size of Equi B |
For small capacities plants, the major problem is supply of right size of
‘equipments as the costs are proportionately high. '

. Lack of low coat demonstrated technoldgies

Many of the Jow cost technologies available for clean energy projects are not
tested and tried through demonstration projects, This reduces the ievel of
confidence of paper mills in adopting thése technologies. Often such

20
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Improvement in power generstion can be achieved by high stcam parsmeters.
High-pressure steam gives better results in terms of efficiency as well as power
gencration.

Attractive Funding Ogti

Various financial institutions can bring out special schemes and incestives for
implementation of clean encrgy projocts. Also the mtes of interest could be

[
]

=

Developed countries noed to take initiative in financing clesn techaologies
which can be used by industries in developing countries

Energy Audits

Encrgy audits can be conducted t0 sssess entrgy consumption and roduce amy

form of wastage. This will enable optimisation of process psameters for
efficient use of energy.

. Solutions to Barriers in utilizing clean cuergy projects in the Fertiliser Industry

S e e o

A clear long-term fertiliser pricing policy needs 10 be formmlsted. This will
clean encrgy technology based projects.

Bio-fertilisers like slow reicase mrea will help prevent loss of wacosted prills
thercby saving coergy and valuable feed stock like gas, neptha oic. The
Government should support R&D in bio-technology in this ayrca.

Orgamisations like PDIL, EIL etc. can offer their in-houre R&D facilities o
bridge technology gaps in the festiliser industry. Bio-technology should ve
introduced in the area of effiuent treatment plants.
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ACTION PLAN : -

Government

- Natural gas is emerging as a preferred clean fuel for many industries. However,
its availability is inadequate. Efforts should be made to increase the supply of
Natural gas. Government should also provide a nation wide gas grid. FICCI
and Industry Associations will follow up with the Government.

- The Government should formulate a clear-cut National fuel and feed stock
policy taking into account domestic production and possible imports. .

~ Better fuels like naptha, furnace oil should be made available.

1

.~ Trpura gas should be exploited.

- To facilitate cogeneration as well as generation of power from non .
- conventional energy sources, sale of power generated from such projects i
should be allowed to be given permission for banking wheeling and selling ~
with third parties, other than SEBs. _

- Government should urgently create mechanisms required for certifying
greenhouse gas reductions projects. This will enable industry to design projects
that would be clearly cligible for trading as and when the trading does

commence with the approval of the Government.

- A number of industries have the option to generate power using waste gases.
This option is not being fully utilized mainly because of the high costs of such
generation.

- Government should provide incentives to industries for doing so. Tax

incentives like exemptions from excise and customs duties must be extended to
clean energy technology projects to make them economically attractive.

- There needs to be a clear Jong-term fertiliser pricing policy, lack of which
makes clean energy technology projects investment in the fertiliser sechor
unattractive for financial mshtunons

' - Surplus power generated from cogeneration systems should be treated at par
with the power generated from non-conventional sources such as wind power. -

State Electricity Boards

- State Blecmaty Boards should buy power from the cogeneration pro;ects at
remunerative prices. .

B W O EE e M S N e
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Grinding of taw material such as lime-stone, clinker etc. by cacrgy efficient
tecimology will redace coasamption of clectrical caergy.

. Municipal solid combustible waste can be used in cement mansfacture. Also

buming of such waste should be done in a kiln. Co-firing of sech focks will
have lesser impact on GHG if burat in an incinerator.

. Retrofit technologics in various branches of Cement manufactere: 5/6 stage

mills, roller press, variable speed drives, expert control systems should be

" encouraged.

Nmmbhmdudmﬁbeud'hmmwiﬂm
power consumption and OO, emission.

Hot metal usc in EAF through Cupols route should be used 10 reduce power
consumption.

ECOTECH technology should be used for Electric Art Fumace (EAF) for
redaced power consumption.

Smelting reduction processes should be used for hot metal prodection. Wastes
should be utilised in plant, mincs and non-coking coal. There should be Co-
generation of energy through utilisation of waste gases tike BF etc.

Technology for chemical recovery for sttaw and bagasse based mills is
availsble. All mills producing bicached pulp up 0 capacity of 50 somncs per
day or above should adopt chemical recovery in onder %0 geacraie encrgy as
well as mitigate pollutants.

Alternative methods of bleaching like bio-bleaching etc must be enconcaged.

Fuel base needs to be broadened and should include wood wastes like bark,
dust, fines and siudge etc. This will redace usage of wood as » feel.

Industry units need to be more transparent with their accounting practises and
balance sheets, lack of which creates a bamier for finencial institutions ¥
provide funding.
Amummmmmmmm Tice Jmsk,
cane trashes etc. should be used for fael for power gencration. Biomass is s
eco friendly soarce of power gencration for deccatmalised agro peper mills. Its
use for cogeneration of power in these mills must be encouraged.

Bmmwmmwuhmmmma
p:hmabmﬂbedmemln&mhdmuwm



Annexure I
_ Address of Mr Suresh Prabhu, Hon’ble Minister of Power

Speaking at the Roundtable on Clean Energy Technologies organised by the .

Federation of Indian Chambers of Commerce and Industry, USAID and Louis
Berger Group, the Union Minister of Power, Shri Suresh Prabbu disclosed that the
Energy Conservation Bill will be passed in the current monsoon session of
Parliament. He congratulated FICCI and USAID for organising a Roundtable on
this topical subject. While expressmg concern over global climate change and the
need to reduce greenhouse gas emissions, he laid emphasis on significant steps
that need to be taken to tackle this problem. He said that changing climates affect
our GDP growth, affect the coastal population and gradually the entire population
and the ecosystem. Global warming causes drastic changes in climatic conditions
that leads to loss of crop and reduction in GDP growth. It has a negative impact on
overall economic growth and well being of our future generations. Therefore, we
need to address this issue with seriousness. He said this Roundtable organised by
FICCI is very timely and significant.

He said we have to resort to clean technologies tcre(hweGHGennsmons
Technologies should not only aim at just reducing emissions, but at achieving zero
emission levels. The transport séctor is one of the largest of GHG emissions. We
must reduce consumption of fossil fuels. The government has taken some steps to
reduce pollution from this sector. Clean technologies must be implemented in this
sector.

The energy sector is another large source of emissions. We must change the profile
of electricity generation in the country, GOI has decided, that from the 12th Plan
onwards, 20% of incremental power generation from nuclear sources, 20% from
rencwables and atleast 35% (medium term) from hydro sources. A plan is
underway. and will be made public soon. All power plants in the country will be
required to comply with ISO 14000.

He said it has already been decided to set up a special purpose vehicle that will
take care of environmental issues on a stand-alone basis. The society for special
purpose vehicie has already been registered. While one addresses supply side
issucs, demand side management must also be addressed to achieve least cost
The ecosystem is a unified system, so we need to take global action to address
global problems. Cooperation of the international community is very important.
For implementing clean energy technologies, there should be no geographical
barriers. Movement of clean téchmologies should take place without much
limitation. Indmnotbemgan Annex I uncer Kyoto Protocol, muenotmqmred
to comply with emission reduction targets. Despite that, the GOI is taking several
concrete steps on its own towards tackling environmental problems.
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clesn tocimologies in Indisn industry. They arc economic bemiers resulting from
marginal cost competitiveness of clcan encrgy options compered to traditional
technologics and lack of clesr policies on incentives for investment. Indian induastry is
now much more aware of the benefits of environmental mansgement systems and
adopting these cleaner ftechnologies. Firms are adopting clesner prodaction
technologies 10 reduce operating costs, better access %o certxin types of financing,
reduce business risks from regulatory enforcement and stronger competitive position
especially for those engaged in international trade.

Mr Chirayn R Amin, Presideat, FICCI, in his welcome address seid that the comrent
negotiations on global warming and the clesa development mechaninns that aimed st
creating a market for carbon emissions are not sailing smooth. While some cowntrics
are relactant to accept mandatory obligations for emission redection, there are others
who have made voluniary commitments on their own. There are contentions issues in
this area too0. He was optimistic that the continning dislognes wounld cestainly result in

" Clean cnergy technologics are an integral part of our energy strategy and is vital o

build the country’s energy secarity he added.

Mr Roa Sissems Chief of Party, Grees House Gas Polintion Prevention Preject of
USAID while making his presentstion said that clean encrgy techmologies improve
Energy sepply stability, Encrgy quality, Reduce emissions and improve efficiency.



‘s ADB funded energy efﬁcmncy studies in 6 industrial sectors (1996-1999)
' Interacture website on energy efficiency refated issues (www.energyefficiency-
cii.com)

Currently executing 4 programmes ‘
Trade in Environmental Services & Technologies (TEST)
"Energy Conservation & Commercialisation (ECO)
Greenhouse Gas Pollution Prevention (GEF)
Technology Development & Commercialization (TDC)

s ¢ 8

Eartier implemented
s PACER
» EESP

- Prodects
-« ICICI supports demonstration projects and actlvm&c creating awareness.
+ The demonstration projects should:
Be innovative
Bridge technology gaps
Be first of its kind in India
Have a significant environmental impact
Be in line with USAID’s strategic objectives

00000

Discassion Theme I - Implanentmg Clean Energy Technology projects in Indush'y
— success stories and failures.

Mr Shyam Bang, Executive Director, Vam Organics Ltd. observed :

e Biogas is a viable non-conventional energy source. Industries having potential
for biogas are : Distilleries, Breweries, Dairies, Starch, Paper, Food Processing
Fish, Chicken, Meet processing, Slaughter House etc.

o Performance of Biogas Plant :

COD reduction : 65-70%

Methane Content in Biogas : 53-58%

Calorific Value of Biogas  : 4500-4600 Kcal/Nm3

Biogas produced per  : 0.53 - 0.56 NM3kg of COD destroyed

. Bio-gas Production at VOCL

Total alcobol production peryear : 89100 KL

Effluent generation per year : 1.15 million m3/r

Biogas produced per year -1 5.2.1 million Nm3

‘Equivalent coal in terms of enetgy ' : 63000 MT

Value of energy (conmdermg coal price of Rs 1750 /t): Rs !lO mlmonlyr

Total Investment : Rs 120 million
Operation Cost : Rs 30 million
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e The GHG environmental benefits arc quite clear to the financing side. There
mmnymecnv&mmhlwi:ﬂowsﬂmmbemhed.
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Secondary Steel Making -

A number of technological improvements over the last three decades have resulted in
progressively reducing levels of specific energy consumption in secondary steel making
- processes. Indeed there has been rmprovement in all the important operating indices.
Improved-¢nergy efficiency has resulted in lower overall carbon emissions - directly and
- indirectly due to reduced electrical energy consumption. Several energy efficient technologies
- have been applied in secondary steel making. The scope for improving energy efficiency in
the secondary steel sector in India is enormous.

 ALUMINIUM INDUSTRY

Aluminium is the second largest of the metallurgical industries. Though highly energy
intensive, it is also highly recyclable, and in the long run, could reduce pollutants
significantly. Secondary aliminium production consumes much less energy than production
from ore- 10-20 gigajoules per ton (GJ/t) compared to 164 GJ/t consumed in primary

aluminium production. Nearly 83 percent of aluminium industry's energy requirements is met_
by electricity (including transmission and distribution losses). A preponderant part of the total

encigy consumed in primary aluminium production is consumed during the electrolytic
reduction of alumina (63 percent of all energy consumed in aluminium production). The basic

process of electrolytic. reduction called Hall-Heroult process, which is universally used for -

. primary production of aluminium, is highly energy intensive, and fundamental changes in this
process have not been commercialized yet. This process uses about 0.42 tonnes of petroleum
coke per tonne of aluminium metal produced, which is close to the theoretical minimum of
0.34 tonne per tonne of aluminiur metal. There is little scope for significant reduction in

carbon consumption in the process.

A number of general technologies can contribute 1o increased energy efficiency. These are
computer control of processes or major energy using processes, waste heat recovery, and use
of adjustable speed drives. About 85 percent of U.S. aluminium industry establishments have
reported using one or more of these measures for energy saving.

In the secondary aluminium sector the largest part of energy is used in smelting. The
possibilities of energy saving are greatest in this area.

B. Background paper : Clean Energy} Technologies In Cement Manufacture
This Background paper covers the following topics :

. Sigﬁﬁcance of Clean Technologies

e QOverview of Cement Industry

» Energy Use in Cement Industry including coal and power.

* GHG Emissions from Cement Industry

¢ Clean Technologies for Co, reduction in Cement related activities

+ Issues for Adoption of Cogeneration Technologies in India which include
Technology Transfer, Technology Absorption, Adoption of Cogeneration
Technology, Technmical/Technological Barriers, Financial bamiers, Institutional
Barriers ' .
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- Identifying project opportunities with appropriste details for modification of
existing planis to make them cleaner or encrgy cfficient.

- .Ammguammﬂedlﬂofh@omfmhbwﬂofﬁyh
comtdenngdwunnplememnmmmpuqmawlﬂemm
plants.

The Complete document as prepared and circulated gives insight of various technologics and

~ also details of success stories after implementations of some or more of the defined measures

D. Background paper : Bankable Energy Efficient aad Cleaner Production Technalogles
in the Fertiliser Industry

Fertilizer is generally defined as any material, organic or inorganic natural or synthetic or Bio
based which supplies one or more of the chemical or biclogical elements required for the
plant growth. The fertilisers are also, therefore divided under Chemical or Bilogical
categorics. In the present context, ouly chemical fertilisers are being considered.

* The primary nufritats which fertilisers supply, are Nitrogen , Phosphorous & Potassiem. .

Their concentration in fertiliser is expressed as percentage of total available Nitrogen (N) or
Phosphate (P2Os) or Soluble Potash (K20).

Fertiliser being a nutrient, its requirement is increasing in ficld of food grains and other crops
from our limited land resources. The fertilizer nutrient requirement is, therefore split in twee
categorics as under:-

s Phosphatic - ™
» Potassic - 11%
* Nitrogeneous - 62%

In the case of nitrogenous fertilisers, the presence of Nitrogen is in the Amwnonical form,
Nitrate form (or a combination thereof) or an Amide form. Ammonical form of Nitrogen is
contained in fertilizer like Ammonium Sulphate, Ammonium Chloride etc. Nitrogea is
contained in fertilizer like Ammonium Nitrate, Cakium Ammonium Nitrate etc. The smide
Nitrogen is contained in Urea.

Since the indigenous raw materials are available mainly for Nitrogen, Governmaent policy bas
been to achieve maximum degree of self sufficiency i the production of Nitrogesous
festilisers based on utilisation of indigenous raw materials, leaving only marginal quantitics %o
be imported.

mFaﬁlmMmyoﬁuimammwﬁmmmh
adopting Bankable Energy Efficient and Cleaner Production Technologies.

As most of these plants are in core secior, ﬁnmbgyhsbbemm&ugy
Conservation and improving performance efficiency. The focus in the Fertiliser mc‘ulrya
therefore on:-



Apnexure V - -

Organizational Preparation

-FICCI and LBG together organised this round table.

Initial discussions were held with industry associations specific to
the targeted sectors for their inputs.

Targeted participants were identified from all over India, which
included plant level managers. The round table had representation
fromm the industry, technology institutes, consultants, policy

- makers, fimancial institutions and project developers.

Letters briefing the targeted participants about the Round-table
were mailed. :

Consultants were identified and hired to prepare background note
on each sector.

As per the programme, moderators and rapporteurs were identified
and briefed about their role in the Round table.

Follow ups were done for confirmation of participants.

Backdrops, Stationery, conference kits and other conference
material were arranged for. :

Conference hail, lunch and tea arrangements were made.
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RENEWABLE ENERGY ROUNDTABLE PROCEEDINGS
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The Greenhouse Gas Pollution Prevention-Climate Change Supplement
A USAID/India Project

PROCEEDINGS OF THE ROUNDTABLE ON
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PREFACE

-

it is with great pleasure that the Climate Change Centre, Development Alernatives
brings out the proceedings of our Roundiable on Renewable Energy for Sustainable
Development: Opportunities, Barriers and Solutions which it organised at India Habitat
Centre, New Delhi on 17th August 2001. The objective of this Round Table was 1o stimulate
constructive dialogue, identify the stakeholders and their roles and responsibilities and work
towards an enabling environment for promotion of renewable energy in India. Promotion of
renewable energy becomes important in view of its significance as a means to decentralised
rural energy, a sources of clean energy and an efféctive response to the challenge of
climate change.

The Roundiable brought together around 70 participants, covering different stakeholders
groups like representatives of Govemment of india, intemational Development Agencies,
Financial Institutions, Renewable Energy Project Developers, Academic Institutions,
Consultants, Non-Government Orgenizations and Community representatives etc. The
organisers were vefy cautious that this meeting shoukl address to the crux of the problems
related to renewable energy development in India. The participants analysed in a
participatory manner the opportunities and barriers facing the renewable energy sector in
India in technical, financial, policy-institution and social context and worked out a set of
recommendations and an action plan for an enabling environment for renewable energy
development in India.

The participants felt a sense of involvement and commitied themselves to contribute in
realising the recommendations into results. We hope that a joint and conceried effort will
result into well directed activity towards the development of renewable energy sector and
fulfiling the target set by the Ministry of Non-conventional Energy Sources that by the year
2012 renewables contribute 10% to total grid capacity. This will be an important landmark
from the cimate change point of view as well.

This document contains a summary of the proceedings. @ background note on bastiers in
renewable energy development in India, the presentations by different resource persons and
the outcomes of various sessions.
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OBJECTIVE OF THE ROUND TABLE

The objective of the Roundtable was o provide an opportunity to different stakeholders i.e.
the concemed ministry of Government of India, International Development Agencies,
Financial institutions, Renewable Energy Proiect Developers, Academic Institutions,
Consultants, Non-Government Organizations and Comwnunity representatives etc. to
discuss: _

i « The enommous opportunities lying in the field of renewable energy and how to tap it
i i + Barmiers in large-scale renewable energy development in India
» Creating an enabling environment for renewable energy development in India

+ Various stakehoiders in the renewable energy sector and their roles and responsibilities -
in ensuring large-scale renewable energy development

The roundiable was structured in such a manner that inputs from a2l the stakeholder groups
are acquired and the recommendations are not biased toward a particular stakeholder
group. The recommendations that emerged during the Roundtable serve the interest of all
the stakeholders’ groups. These recommendations were discussed and analysed by the
participants {o develop a concrete and time-bound road map for large-scale promotion of
renewabie energy and thus sustainable development of the country.
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- URKGANIDATIUNAL PREFARKATLIUND

The Climate Change Centre, Development Alternatives organised the Roundtable on
*Renewable Energy for Sustainable Development: Opportunities, Barriers and Solutions™ at
india Habitat Centre, New Delhi on 17th August 2001 as a part of ‘The Greenhouse Gas
Polfution Prevention Project-Climate Change supplement (GEP-CCS)' a project of the
USAID/India.- The bLouis Berger Group ‘Inc.- is implementing the project; Development

_Alternatives is a major partner in this.

As a Climate Change Centre, Development. Alternatives is facilitating renewable energy
entrepreneurs in taking up renewable energy projects and exploring funding opportunities

" for these projects from environmentally targeted sources, Because of Development

Alternatives’ strong understanding of the renewable energy issues, its long presence in the
renewable energy sector and its access and goodwilt among the stakeholders, Development
Altérnatives chose to organise the Roundiable on renewable energy issues, out of a total of
five Rondtables proposed to be organised under the GEP-CCS project. :

Th:e organisational preparations for the Roundtable involved the following issues:

Objectives of organising the Roundtable
Preparing a tentative agenda
. Identifying the list of participants = .
identifying the resource persons
Contacting the participants and the resource persons
Finalising logistics
Preparing a Background Note and other background materials for the participants

The organisers were very cautious that the meeting is structured in a paricipatory manner
and alf the stakeholders’ groups are represented. Keeping this in view, there was more
emphasis on working group exercises rather than on presentations by the resources

- persons. Only a few presentations were allowed in order to set the stage for the day.

T O N EE W Y B s

36

BE W=

U



" i 1
i o
1 i

N R

Shn. A. K. Mangotra, Jt Secretary, MNES,. in his inaugural address described the
significant achievements in renewable energy secior in india. He emphasised on the efforts
required to fulfill the gap between the planned renewable energy development (10% of the
totalgrﬂemrgy)andmruﬂstahnﬁ%dﬁntuﬁgndmy)hkﬂaaoooom
are required to be electrified. He proposed that electrification in 18,000 villages that are not
accessible should to be done through renewable energy. He appreciated Development
Altemnatives’ role in providing an enabling environment towards promotion of renewable
energy in india for sustainable developmenl. He emphasised the need of capacily building
among different stakeholders in renewable energy sector and a level playing field. He also
tatked about the developments in COP 6- Il towards COM and its impacts on renewabls
energy development.

Technical Sessions |: Identification ofOppoummﬁes & Barriers - Stakeholders’
Experiences

The objective of this session was {0 identify the opportunities and barmiers facing the
renewable energy sector. The session consisted of two activiles - i) a series of
presentations by the renewable practitioners and i} a working group exercise to idendily the
opportunities and barriers. Dr. Khosla introduced the moderators Mr. S. Patara and Dr. Adi

Haidar, who ware 1o take care of the participatory process of identifying the issues and their

~

Dr. Ashok Khosla brought to the fore a few issues facing the renewable energy industry in
order t0 set the stage for this session. He talkked about the experience of DES! Power
project tfowards commercialization of renewable energy. He stressed on commercial viabllity
of the renewable energy technologies. According to him the energy policies should have
commitment for renewable energy development e.g. state electricity boards should provide
for third party purchase of power generated. He pointed out that nothing actually happened
on ground tilt now despite govemnment’s top priority in rural energy sector. He mentioned
malvanwssubsﬂiesprevaﬁngmmgysomathmsmﬂdemw
energy development.

Mr. K. Sudhakar, Director, M/s R R Bioenergy Lid., presented the experience of his
organization in developing Bio-mass Gassification project based on IGCC technology. The
project has taken into consideration all possible issues like resource availability, socio-
economic viability etc. He aiso described the greater social impact of the project in the area
(West Godavari District of Andhra Pradesh). Despite all the positive factors in the project he
is facing a number of constraints since there is no capacily available in the counbry o
evaluate the innovations in the technology. The very innovative technology also poses lack
of confidence among the investors. Issues Eke constard devaluation of rupees efc. also
pose a chalienge.

Mr. Subirﬂathak Managing Director, Market Dynamics Pvt. Lid., shared his experiencs on
mainstreaming renewable energy. The organisation is active in the Solar PV and Solar
thermal seclor and is facing considerable problems as this sector has not really come up
with economically viable technologies compared % conveniinal energy and other
renewable energy technologies. He referred to the targeted contribution of renewable
energy in iotal energy generalion. Some of the barriers that his project faced are lack of
infrastructure and training, lack of awareness and old mind-set of people.



~ wuw upponiunies exist for renewable energy development in the country but despne' :
serious government efforts and inputs, renewable energy development could not be realised '

on a farge-scale. Thie participants shared the barriers faced by their groups; these could be
¢lubbed into technological, financial and policy-institutional and social categories.

+ Technological barriers
' - Lack of established technulogies
- Low conversion efficiency leading to high costs
- Lack of maintenance, service qualities and reliability
- Lack of proper docurnentation of projects

. Fmancial barriers
“Lack of avaitability of sufficient funﬁs

Difficult access fo government prograrmmes and financing agencies
_Price distortions between conventional and renewabie energy

* Policy - Instifutional & Social barriers
- Inconsistent SEB policies
intervention of government on procurement of international funds
“Lack of evaluation mechanism of new technologies with regulatory authorities
- Lack of good privatisation policy
- _Lack of commitment from government and developers
“Lack of robust infrastructure to sustain products, operation and maintenance
Muitiplicity of decision making agencies in Central, State and Locai levels

Attitude and mindset of people - no beneficiary participation in planning and
designing

Technical Sessions il : Recommendations for Promotion of Renewable Energy .
in India

Dunng this session, the participants were divided into following working groups on a random
basis :

WGl - - Technology 7

WGl - Finance

WG - Policy, Institutional & Social |
wWGiH - Policy, Institutional & Social -1

The working- grwps deliberated among themselves to find the solutions to the barriers that
were identified in the technical session — I. The solutions identified by the working groups
were presenfed to the plenary. Annaxure contains the detailed list of solutions. The list
being a very exhaustive one, it was thought appropriate to pick up the most important and
the most urgent ones to davelop an action plan for them. The participants expressed their
opinion through a voling exercise. on identifying the issues that shouid be deait w:th
immediately. Following issues emerged as ones requiring immediate attention:

1. A Comprehensive Nataonai Renewable Energy Policy

2. Availability of Data-base of Technologies with a Nodal Agency whlch is easily access- ble
3. Full-cost Accounting including environmental & social costs
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DR. ASHOK KHOSLA

Pmidaﬂ.Developnmwm

Dr. Ashok Khosla emphasized that this Roundiable should not be like several other business
as usual meetings on renewable energy issues. He mentioned that it would be useful 1o
discuss ‘what should be done’ by Government, Non Governmental Organizalions (NGOs),
Project Developers & other stakeholders to accelerate the promotion of renewable energy in
India by removing barriers and finding cost-effective solutions to the issues. He briefed
about the framework of the Roundtable and said that the meeting would be successful & at
meendofmedaymepamapantshawwenbﬂedadeﬁrﬂbphndmaﬂmm
towards its follow-up.

MR. RON SISSEM
Chief of Party, The Louls Berger Group Inc.

Mr. Ron Sissem, Chief of Parly, The Louls Berger Group inc. (LBG). in his weicome nale
siressed on the practitioners’ participation to make the event successful. He mentioned that
in the GEP-CCS project, emphasis is on energy as the key secior for GHG emission
mitigation. - The project is aimed at delivering information and technical assistance

diversify stakeholders' activity for mitigation of GHG emission. (Detalled presentation is
available in Annexure — if) -

MR. RICHARD EDWARDS

Director, Energy Enviconment & Ecology
mmsmwunmmmm

Mr. Richard Edwards stressed on the benefils of the renewable energy 10 fullll the energy
requirements of the rural masses, its contribulion In snterprise devalopment & velihood
creation in rural areas and its significance in GHG emission reductions and sustainable
development of the country. He, howeves, ertphasised that renewable energy development
would require a good business model. He also discussed the fundamental issues facing the

-‘power sector and mainiained that renewablss being decentralized systems help in nwal _.

W&WWM& affort in this direction and gave a
m«mdusmnmmmmmwdnﬁwwwmsm
power genesation. _



KEYNOTE ADDRESS

by

DR. N. H. RAVINDRANATH,

~ Professor

Indian Institute of Science
~ Bangalore
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OPPORTUNITIES AND BARRIERS IN RENEWABLE ENERGY PROMOTION

The objective of this session was o identify the opportunities and barriers facing the
renewable energy sector. The session consisted of two aclivities — i) a series of
presentations by the renewable practitioners and i) a working group exercise to identify the
opportunities and bamiers. Dr. Khosla introduced the moderators Mr. S. Patara and Dr. Adit

Haldar, who ware 1o take care of the participatory process of identifying the issues and their
soltions.

Dr. Ashok Khosla brought to the fore a few issues facing the renewable energy industry in
order to set the stage for this session. He talked about the experience of DESI Pc.var
project towards commercialization of renewable energy. He stressed on commercial viabiity
of the renewable energy technologies. According 1o him the energy policies should have
commitment for renewable energy development e.g. state electricity boards should provide
for ‘hird party purchase of power generated. He pointed out that nothing actually happened.
on ground tit now despite government's top priofity in rural energy sector. He mentioned
that various subsidies prevailing in energy sector at times nesult in decelerating renewable
energy development.

~
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PRESENTATION

by
MR. K. SUDHAKAR

Director

R. R. Bio Energies Limited

Secunderabad
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PRESENTATION
by
MR. SUBIR NATHAK

Managing Director

Market Dynamics Pvt. Ltd.

Kolkata
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- PRESENTATION

by
MR. V. R. VIJAY KUMAR

Director

Ravi Enteck Limited
Chennai
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RAVI ENTECK LIMITED

Chennai

RaviEnteckLhantluoxcluslve:
Licensee of PRME Gasifiers in India. ‘

- Ravi Enteck Limited with its experience In
Renewable Energy Projects is bringing up
5.5 Mwe Blomass Power Project at Erode

which will be first of Its kind in India using
PRMs Advanced Gasification Technology

» REL is looking for Potential investors to
complete the Financial closure




Large Size Projects ( <30 MW ) R
Large biomass-based Power Projects can be- © s
set up only with the help of sugar mills where @
Bagasse & Cane Trash are readily available
Combined Cycle route using Gas Turbines
will pave way for higher efficiencies
Sugammills are assured of their internal Power
& Process Steam requirements and excess
power can be sold to the User / Utility '

WITH GASIFICATION TECHNOLOGY SUGAR
MILLS WILL BE MINI POWER PLANTS

OPPORTUNITIES
echnology Tranéfe?_'

PRM Energy Systems, the technology -
suppliers of the project, is a US-based firm.-

. The project involves transfer of technology
 from the US to India.

There is a high potential of the technology's
adoption and replication in various sizes as
has been outlined in the previous slides

[ i

32

[

=



BARRIERS

¥¢State Electricity Board Policies

* Most of the SEBs do not have a
concrete Policy regarding Power
Purchase

» SEBs who have framed policies have
made changes recently affecting the
Project Economics drasticaily

-~ AR SEBs do not encourage Third
Party Sale of Power for Biomass
basad Power Projects

LN TR N W N N N |

1)

SOLUTIONS

¢ All SEBs shouid have a long term policy and-
should come out with a single window clearance
for Grid Tieup facilities, Power Purchase
Agreements & any other clearances required.

® Govt of indla should emphasize the directives
given to the SEBs to fix a minimum Power
purchase price considering the foreign
‘exchange drain due to the import of fossil fuels

@ Third Party Sale and Nominal Wheeling Charges
for Biomass based Power Projects will attract

w.ore investors.

}



Sectoral Experience: Wind
LT
20,000 Miv of Wind power potential can be |

harnessed in the country

High potential sites for wind energy are still
available

] Bigger machines (500 KW - 750 KW ) have started
coming to India

- Operating costs are among the lowest in India
' due to low cost manpower :

‘Bartiers

. Wind Energy Enthuslasm was generated by
| sops and kilied by MAT

Policy shifts within SEBs have affected wind
energy sector badly

~ Deafults by Existing turbine owners have put
the Fis on the backfoot

Clause that. Wind Turbine Generator
. manufacturer should obtain approval from the
MNES ‘is a requirement that is crying for a re-
look

36
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- PRESENTATION
by .

MR. AJAY NARAYANAN

Vice President

Infrastructure Development Finance Company Limited
Chennai
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Renewable energy projects
Opportunities, Barriers & Solutions

Ajay Narayanan
Vice President
Environment Management & Social Development Group
Decentrafized Infrastructure and New Technologies Group

1

=

rcAbout IDFC

* Setupin 1998 to

— Lead private capital to commercially viable
infrastructure

- * Focus on.
' - Project financing and facilitation
— Policy advise on infrastructure
* Other areas
- Advisory services
— Initiatives to create change/reform :

38
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| 5'?: ¢ Renewables in India

)

F

+ 7 % of total capacity from renewables

+ Significant contribution from
cogeneration

* India is one of the largest markets and
manufacturers of solar PV modules in
the world

» In wind power generation, India ranks
fifth in the world.

¢ Financing of renewables in India

+ Focus of IREDA/MNES

* Terms
— Low interest rates
- Payment moratorium
- Subsidies from MNES
- guaranteed tariff for power sale

B - Issues

— Target driven
- Little focus on O&M
— Lack of orientation to market

g
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- c Barriers

+ Disconnect between conventional rural
electrification and renewable energy.
- Multiple agencies are involved

* Price distortions
~ —~ Environmental costs
o — Social costs

_+ Government is the main implementer

i - Limited leveraging of private sector service
provision efficiency.

- — There are potential conflicts of interest in
being regulator, service provider, project
monitoring agent etc.

| oF c Barriers (cont.)

* High transaction cost

— Centralized approach based on approved
) U technologies

+ Issues in Implemetation

service provision;
— One-time up front capital subsidy does not

the device;

— Focus on targets and not on service delivery
- = No incentives for local entrepreneurship in -

-ensure operation over the anticipated life of

ﬁél
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c Addressing the barriers

- Policy (cont.)
-~ Focus on operations rather than
technologyRtargets |
- integrated approach to power supply
* Approach is supply of power rather than promoting
renewables
= Environmental costs of conventional to provide
subsidies for renewables
- Government focus on regulation of service
provision and setting frameworks
-- Private sector involvement in service
provision
« An option
— State level Project Development Agency(PDA)




Thank You
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OUT COME OF SESSION - 1

A realistic picture of the barriers faced by project developers & financial institulions emerged
from these presentations. In order to receive more inputs on opportunities and barriers the
question was put forward o a larger audience through a participatory exercise. The
participants were divided among various stakeholder groups like

Project Developers

Financial Institutions

Govi. and Public Bodies
Non-governmental Organizations &
International Development Agencles

MMWmm&mawwmm Some of
the opportunities as identified by the participants are Ested below.

/Oppommiﬁes i;ltheRenmble Energy Sector as identified by Participants

VVVVYVYY

Y YVYVYVYVVVYVYVY

>

Sustainable economic development using local resources
RETs for water mission, infrastructure, energy
Appropriate technologies for community development

Biogas to power

Biomethanation of bagasse

Small hydro potential — 15,000 to 20,000 MW, only 10,000 MW developed - great
potential )

Growing market

Growth in co-financing opportunities

Growth in ancillary projects

18,000 villages not kkely to be connected to grid

Poor reliability of grid and inadequate voltage support
Availability of abundant natural resources

Clean Development Mechanism

Decentralized energy — rural electrificaion

Employment generation

R & D opportunities {Cost effectiveness)
mlmmlmmmmmmmm

agencies

Ret costs have decreased, memmw
created more viable product
Emmﬁmm&ammmumwmdm

Abldoppwuﬁﬁeseﬁsthmnewabbmgydmhpnmhmemmmm
serious govemment efforts and inputs, renewable energy development could not be reakzed
on a large-scale. The participants shared the barriers faced by their groups; these could be
_dubbed into technological, financial and policy-institutional and social categories as given
below.

4
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SESSIONS - Ii

. RECOMMENDATIONS FOR PROMOTION OF RENEWABLE ENERGY IN INDIA

The objective of this session was to identify the suggested solutions to overcome the

- -barriers, as formulated in the previous session, faced by the renewable energy sector. The
- session consisted . of three activities — i) Formation of working groups, exercise towards
finding out the solutions ii) A group discussion and voting exercise lo identify the major or

most important solutions. lii) Formation of action-group to follow up with the action plan to

- materialise the solution pointis.

During this session, the participants were divided into following working groups on a random
basis: . '

WGI - Technology

WGH - Finance

WG i - Policy, institutional & Social -
WGIV-  Policy, Institutional & Social - I

The working groups defiberated among themselves to find the solutions to the barriers that

were identified in the technical session — . The solutions identified by the working groups
were presented to the plenary as follows:

48
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WORKING GROUP ON FINANCE

Barriers

Suggested Solutions

Lack of'a';;'ilability of sufficient funds -

« Soft funds rouled through private banks (Fls)
¢ Forex funds - sel up systems
« Bridge info gaps

Difficult access to government programme and governmant financing
agencies ‘

» Gol to have facililating role rather than a régulatory role

'« Remove subsidies to conventional energy sector

Price dist&r;ions (subsidies and grants) that favour conventional energy
High front end costs '

¢ Amortise over 20 years, integrate social and environmental costs
+ Ballooning debt repayments
«. Fult cost accounting (include social and environmental costs)

Lack of user awarensss and training

¢ Private davelopment finance institutions to set up a sesd fund using World
Bank, Mulli-lateral funding agencies ine of credit

» MP's surrendered funds to be channeled for grant for SD

Hiéh cost and lack of smsii scele proven lachnologies

+ Uniform & single window appraisal
s Agency to conduct T-F appraisal

Lack of sustainable O & M plan

» Linking of O&M Moniloring & Verification during the debt repayment and
even beyond

Lack of liberal financing norms

+ Liberal financing norms required for special projects that contribute to
national SO priorilies

Lack of innovative financing mechsnisms

| + Fis to get gaared up - appropriste policies

7.



WORKING GROUP ON POLICY / lNSTﬁ'UTION AND SOCIAL - Ii

Barriers - Suggested Solutions
» Power a state subject - o » Policies of SEBs should be consistent
» Inconsistent SEB Policies l : * More participatory - all stakeholder |
» High risk with off-taker (SEB) _
» No time framt; tor government clearances R 7 "« Specified timeframe and accountability of the office concerned
» Lack of commitment to implement from government ahd dév;lelopers "« Enhance our awareness of officials '
» Lack of good privatisation policy - PPA, Leasing period, water cess, wheeling | » Targets to be set as per long term plan
and banking, third party sales - « Mechanism to monitor comptiance
» Third party sales 7 ) | + Policy change for parmitting third party sales
» Intervention of Government on procurement of Interﬁé_ti;;;i_Mnds « For internationally funded brﬁjeét Govt. should enact as a facilitator only
» Lack of evaluation mechanism of new technoldgies in regﬂhiatory authority B Cépacity .building of govt. ofﬁcu;;arlwfaciﬁtated by govt. with an expert
» Need mechanism for judging credit worthiness of spansor committee
_>Ne73d deemed export for all RET - + No comments
> Need 100% depreciation for all RETs o | T —;_ﬁgﬁ;a_lfy for non -pé&o}mance on annual basis
» Industries Jack result oriented project development activities « Institutional arrangement for capacity building of industries
» Lack of robust infrastructure to sustain products, O & M » Penaity for long term (5-10yrs) non performance

52

V7 4

Eii w E T 5 N DE B Em W O B B E i Bt EEE R




ANNEXURES

g THR TN YR TE W el

.

L ™
b




RENEWABLE ENERGY DEVELOPMENT IN INDIA:
BARRIERS AND THE WAY FORWARD

BACKGROUND NOTE

By

Climate Change Centre
Development Alternatives

Prepared For

Roundtable On

Renewable Energy for Sustainable Development:
- Opportunities, Barriers and Solutions
August 17, 2001, New Deihi
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Renewable Energy Development in India:
Barriers and the Way Forward

Renewable Energy Programme in India

Current pattemns of energy use are causing growing concern alt over the world. Access to

energy within and among countries is highly inequitable. Most conventional energy sources
lead to high levels of pollution. Fossil fue! reserves are not only depleting rapidly but the
combustion of these fuels also leads to atmospheric carbon emissions that are resulting in
global warming and sea level rise. Clearly, altemative sources of energy are now urgently
such as the World Bank, the Asian Development Bank and the Global Enwvironment Facility are

- These developments offer significant opportunities for a country like_India, which has been

endowed with a great variety and abundance of renewable energy sources.

india has one of the workl’'s largest renewable energy programmes. R seeks t0 (a) increase
the share of renewable in the overalt installed capacity of power generation, (b) meet the
enesgy heeds of nural and remote areas for a variety of applications, (c) minimise the drudgery
and health hazards faced by rural women in following the age-old practice of cooking with fuel-
wood collected from long distances and in iradifional cooksloves which emit a lot of smoke and
(d) extract energy from urban and industrial waste, besides chemical, ocean and geo-thermal
sources. The underlying idea of renewable energy programme in India is nol to substitute, but
supplement, the conventional energy generation in meeling the basic energy needs of the
community at large.

As on December 31, 2000 the contriution of renewables to total electricity generation had
reached 3000 MW, representing 3 per cent of total grid capacity. However, considering the
estimated potential of 100,000 MW, the achievement so far are marginal. The potential and
achievements in respect of various new and renewable sources of energy (NRSE) are given in
Table 1. :

Table 1: NRSE POTENTIAL & ACHIEVEMENT
{as on Dec, 2000)

Biogas Planis 120 takh 31.28 lakh
Wind 45,000 1,267 MW
Smal Hydro ) 15,000 MW 1,341 MW
Biomass Power/ 273 MW
Co-generation 19,500 MW

. | Biomass Gasifiers a5 Mw

_ | Solar PV 20 MW/Sq km 47 MWp*
Wasle-{o-Energy 1,700 Mwe 15.15 Mwe
Solar Water Healing 1400lakhsqm  5.5.kakhsqm
{Collecior Area)
[ ~in additional 18 MWp SPV Products have been exported.
(10 lakhs = 1 million)

I



By this time policy makers realised that for a .reneWable energy programme to stand on its own

. feet, a market based approach would be more effactive than the kind of financial incentives and

_public investments that had been the. main instruments earlier. A range of conducive policy

measures was adopted o develop market linkages and promote commercialisation by involving

private sector and by providing more fiscal and tax incenfives. A number of other structural
. changes were also adopted in order to give a boost to renewable energy programmes.

- Unfortunately, despite the efforts by ﬁ\&,deemment of india over the last three decades and
invoivement of private sector for a decade, renewable energy programmes have yet to become

an attractive business proposition. The share of renewable energy in total power generation.

amounts to only 3 per cent. In view of the recent policy statement by MNES that 10 per cent of
the totdl capacity additions up to 2012 in the power sector should be through renewables, it

becomes necessary to look into the barriers in réenewable energy development and suggest
appropriate remedial measures.’

Barriers to Renewable Energy Development in India

Barriers to the development of renewable energy in India have been identified by the
practitioners like Development Alternatives, DESI Power, Tata Energy Research Institute,
Central Electricity Regulatory Authority, Winrock Intemational India, Confederation of indian
Industries. These can be discussed under following four inter-related and- overlapping
categories: ’

-3 Financial barriers

» Technological bamriers

> Social barriers

» Institutional barriers

Financial barriers
F1. The chronic lack of financial resources for commercialisation of renewable energy
technologies

- F2.  The higher initia) investment risk in renewable energy arising from both the lack of track
record of the technologies and the lack of market demand

F3. Distortions in the energy pricing policy, including highly subsidized and underpriced power

tariffs that ignore large external costs such as envrronmentai degradation and social
issues.

F4. Adverse pricing pohcnes and lack of standardisation that hamper innovation and smprove
upon the design and in faulty sefection of beneficiaries

F5. Perception in the private sector that development of renewable energy is the
.. .. responsibliity of government . S

Technological barriers

T1. Varied viabiiity of technologies according to location and context

T2. Seasonality and iregular availability of the primary resources for many renewable
technologies require back up besed on conventional sources of energy

Lack of standardization in the system components and absence of long-term policy
instruments leading to manufacturing, servicing and maintenance difficulties

T4. Mlsmatch between locally manufactured components and imported paris
T5. Absence of effective servicing and maintenance network and inadequate user training
T6. Poor co-ordination among researchers, academic institutions and private industry

T3.

(1]
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Make access to electricity a constitutional human right for every citizen of India
Create legal framework for decentralized power sector and use of renewables to enable
such initiatives to work as full partners with the centralized sector

Establish fiscal and other incentives o make decentralized power and renewable energy
commercially competitive, including reduction of subsidies to centrafized power sector

5

W4. Promote R&D, application and use of power from decentralized and renewable sources

W5. Permit generation and selling of energy from independent Rural Power Producers
{IRPPs). both to the grid and lo third parlies

W6. SetfairoonditionsforvmeemgandbamchgoielecaidtyblePP_s
Expectations from industry

- W1, Accelerate innovation in renewable energy

W8. Tie up with IRPPs for focal power needs
wa. Takeadvmtageofﬁmdmgavauableﬁuncﬁmtedﬁngenﬁgahonsames

Legal and Financlal Framework to Promote Renewable Energy in India

Fr1. Intodneaﬁmmkso&atdewﬂmﬁsedpmaﬂmgymmm
buid IRPPS without hassles

Fr2. Createabgamaumkﬂ\atabwsgumm«ebwwmmgym
-within a given area from decentralised power plants

Fr3. Create uniform ERC rules for IRPPs in all states

Frd. Define the roles, responsibility and authorily of ERCs for the decentralised sector

Fr5. Streamiine the procedures for clearances and approvals with a single window Sysiem

Fr6. Review and streamiine the technical, financial and reguiatory conditions for grid
connection of IRPPs, with reasonable wheeling charges under the prescribed technical
norms

Fr7. Make it compuisory for the grid to buy power based on MNES price formula

Fr8. Impose a small national levy on fossil fuel electricity to fund clean electricity and energy
services :

Fr9. Make these and other funds available 1o commercial banks and nuwral development
financing agencies to enable local banks to provide financing facilities for decentralised
power projects

ansmmmmmgmwwmww
sefvice companies and IRPPs (similar to Rural Electrification Corporation (RECs) and
Power Finance Corportation (PFC) in the centralised sector)

Fri1.Provide funds and establish targets for rural commercial banks ® finance and provide
cashrcredit facilities to decentralised power and energy service companies

Fri2.Provide fiscal and tax incentives for commercial and private investments
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- Renewable Energy for:Sustainable Developmeﬁti'
Opportunities, Barriers and Solutions '

09.00 - 09.30
09.30 - 10.15

09.30 - 08.45

08.45 - 10.00

10.00 - 10.15

10.15- 10.30
10.30 - 13.00

10.36 - 11.30

11.30- 13.00
13.00 - 14.00

14.00 - 17.30

15.30 - 15.45

15.45- 16.30 -

16.30 - 17.30

17.30

. The Sifver Qak, India Habitat Centre, New Delhi

. Working Groups: Development of Strategies to Overcome Barriers

-

Roundtable On

Friday, August 17, 2001

PRGRAMME SCHEDULE

-

Inaugural Session

O BNE M e WE e

Welcome Addresses Dr. Ashok Khosia, President. DA
Mr. Ron Sissem, Chief of Parly, LBG
Mr. Richard Edwards, Dir., E, USAID
Keynoie Address Dr. N H Ravindranath, iSc,

‘Renewable Energy for Atcelerated Rural Development’

Keynote Address Shri. A K Mangotra, Jt. Secretary, MNES

‘Opportunities and Barriers in Renewable Energy Developmert in India - An
Overview'

Tea Break

Session I Opportunities and Barriers in Renewable Enérgy Promotion

Identification of Opportunities & Barriers - Stakeholders’ Expenenoes
Speakers: K Sudhakar, RR Bio Energies
_ Ajay Narayanan, IDFC
Subir Nathak, Market Dynamics
R Vijaya Kumar, Ravi Enteck

Oppomm Barriers - Stakeholders' Perspectives
An inferactive Session
Lunch

L
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Session H: Recommendations for Promotion of Renewable Energy in India

Tea Break
Presentations by Woarking Groups to the Plenary
Synthesising Solutions to Develop a Road Map for Large Scale Promot:ow of

Renewable Energy
Wrap Up

X
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DR. ASHOK KHOSLA DELIVERING THE WELCOME ADDRESS
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PROJECT DEVELOPERS DISCUSSING THE
OPPORTUNITIES & BARRIERS

i

NGOs DISCUSSING THE OPPORTUNITIES & BARRIERS
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EXHAUSTED PARTICIPANTS REFRESHING

THEMSELVES
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PARTICIPANTS PRIORITISING THE RECOMENDATIONS MADE
BY DIFFERENT WORKING GROUPS

PARTICIPANTS SHORTLISTED THE ISSUES
THAT NEED IMMEDIATE ATTENTION

Xvil
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PARTICIPANTS REGISTERING THEMSELVES FOR THE ROUND TABLE

MR. RON SISSEM REGISTERING FOR THE ROUND TABLE
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LIST OF PARTICIPANTS

Mr. Anil Mathotra

Vice President

ICIC] Limited, ICIC} Tower .
Bandra-Kurla Complex, Mumbai - 400 051
Ph: 22 6531414, Fax : 22 8531268,69
Em : malhotraicici.com

Shii. A. K. Mangotra

Joint

Ministry of Non-Conventional Energy Sotrces
Block No. 14, CGO Complex, Lodi Road
New Delhi — 110 003

Ph : 4361027, 4360707 Extn : 2263

Fax : 4361193, 43651027, 4361152

Em : mangotragdsansad nic in

Ilr.AnandSanna
Haseistiege 23a

48157 Monster, Germany

Ph : 0049 (0) 251 2150402
Fax : 0049 (0) 172 5344319
Em : MailSama.ws

Ashvin Raja
Director :
PolymeFBmhdustnes Lk! _
Renewable Energy Division
A— 11 & 12, Industrial Estate, Guindy '
Chennai - 600 032
Ph : 2342306 / 2342307, Fax : 044-2341470
Em : polyeneg@giasmd01.vsnl.netin,
rejanvaradafusa.net

Mr. Ajay Narayanan
fice e, :

Development Finance COmpany L.

Infrastructure

{TC Centre, 3™ Floar, 760 Anna Salat
Chennai - 600 002

Ph : 8550440/48/58 Ext. 132.

Fax ; 8547597

Em : sjayn@idfc.com

Ms., Ayesha Grewal
Program Officer

Winrock international india,

7 Poorvi Marg, Vasand Vihar
New Delhi - 110057

Ph : 614-2965 (O), 686-5972 (R)
Em: sarcifdwinvock.emet.in

Dr. Bhaskar Natrajan

“Senior Project Consultant

India Canada Environmental Faaﬁy
B-1/58, Vasant Vihar

New Dethi

Ph : 6144051, 6146074, 6146653
Fax: 6147827, 6146236, 6146078
Em : bnatarajani@delhi.icco.net

ANNEXURE - V
Mr. Chintan Shan
Research Associate
Renewabtle Energy Technology Applications
Tata Energy Research \nstitule,

Darbari Seth Block, Habitat Place, Lodhi Road
New Delhi - 110 003 .

Ph : 4682100, 4682111 (Extn. 2128),

Fax : 4682144, 4682145

Em : enghahifiten.res in

Mr. Dilip Singh Adhikari

- Consuitant

Rural Energy Group, TERI

Darbari Seth Block, Habitat Place
New Delhi — 110 003

Ph : 4682100, 4682111 Extn. 2234
Fax : 4682144, 46882145

Em ; diips@iesiresin

Mr. Indrajit S Apand

Engineering Adviser (Energy)

DFID, British High Commission

B-28, TARA Crescent, Qutab Institutional Area
New Deihi - 110 016 .

Ph : 6529123 Exin. 3318

Fax: 6529296 :

Em : LANAND@Rdfid. govuk’

Mr. I. M. Rehman

Fellow

TER, Darbari Seth Block, Ham Place
New Defhi — 116 003

Ph : 4682100, 4682111 Extn. 2234

Fax : 4682144, 4682145

Mr. John Ryan
Manager :
Winrock International India

7 Poorvi Marg, Vasant Vihar

New Dethi — 110057
Ph : 614-2965 (0O), 686-5072 (R)

Mr. John Smith Sreen

Demsy Director (Enwt.)

USAID, American Embassy, Shanﬁpaﬁz
Chanakyapuri

New Delhi — 110 021 _
Ph : 4198486, 4198520, 2619813 (R),
Fax : 4198454, 4198612, -

Em : jsmith-sreen@usaid gov

Mr. K. Sudhakar ot
Director

R R Bio Energies Lid., Plot 39, Lane No. 1,
Street No, 3, West Marredpalty
Secunderabad — 500 026, AP

Ph : 040-7808970, 7713422, 6212348
Fax : 040-7718162

Em : pbio@hotmail.com I
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Mr. P. Jayakumar

Advisor Business Development
TATA BP Solar india Lid.

251, Nigiri Apartments., Alakhnanda
New Dethi — 110 019

Ph : 6238316, Fax : 6287436

Em : santoshifjdel2. vsalnel.in

Renewable Energy Project {CIREP). E-33 Vasant
Vihar

New Dolhi -~ 110 057
Ph : 6154332/4902, Faxc 6154902
Em:

Dr. R K. Agarwal
Scientific Officer

Aditya - The Solar Shop, Shivaji Stadium,
Comnaught Place

Chanakyapuri
New Dolhi — 110 021
Ph: 4193712. 2244800 (R), Fax : 4190612

Tek: £14-2985 (O}, 686-5872 (R)

Mr. R. R Abhyankar

Advisor
Department of Science & Industrial Ressarch,
Quiub instistional Area .

New Delhi — 110016.

Wr. Rajesh Jain
Direcior

- Managing
Enhanced WAPP Systems india Pvt. Lid.
Vasanficunj

44EPD,

New Delhi - 110 070

Ph : 6123505, 6133095, 6897483, Fax : 6131911
Moblle : 9810133805

Em : wipp@del vsnlnatin
M. Rakosh Bakshi

Managing Director
Vestas RRB india Lid., 189, Sukhdev Vihar

- Nesw Dolbl - 110 025

Ph : 91-11-6848228, 6838365
Fax - 91-11-6835160
i

Mr. R K Gupta

Managing Diescior

Industrial Development Services

M-1, Kanchenjunga, 18, Barakhamba Road,

New Dethi - 110 001

Ph : 3312287, 3469, 4714; 3310580,
Fax : 3316470

Em : idsindia@isatyam.net.in, idsQdel2 vsnl net.in

bir. Remeshwar Sharms

Nﬂw Delhi - 110019

Mr. S 5. Garud

General Marrager

Hi-Tech Engineering Pvt. Lid.
Celcius Solar Waler Hoalers
1-10-684, Chikoi Gardens
Begumpet, Hyderabad - 500 018
Andiwu Pradesh

Ph : 7762813, TI6T587, 6215758,
ToloFax : 040 7730546, 7762813

Em : colciussolan@yahoo.com
Me. 3. V.R Rao
Consultant

7 Poorvi Marg, Vasant Viher

New Delhi - 110057

g.mm-msmm-sorzm
samjfjwinrock.emet in

Mr. Subir Nathak
Managing Director
Mavket Dynamics Limied
Chatiecjos internaiional Centre
17" Floor, Flat # 2, 33A, Jawshavial Nelwu Road
Calcutta - 700 0714
Ph : 226-1916M962D057/2563
245-994T7R962, 245-T558/4389
Fax : 033 2200014, 2492815

Em : mdindia@onebox.com, snathekifyehon.com
Mr. Saro] Mishra
Project Officer (Blomass)
Wiwock internelional indis
7. Poorvi Marg, Vasant Viher
Now Dethi - 110 057
g:suzses.rmoum
: sarojfwinrock smet in

Ms. Shakuniala D.

Dirctor

Mininstry of Non-conventional Ensrgy Sources
Block No. 14, CGO Complax, Lodhi Road,
New Dethi - 110003,




DEVELOPMENT ALTERNATIVES (DA}
B - 32, TARA Crescent

Qutab institutional Area

New Delhi - 110 016

Tel : 6851158, 6967938, 6565370
Fax : 6866031 _

- Em : tara@sdait.emet.in

Dr. Ashck Khosla
. President

" Mr. George C Varughese
“"Vice President

" Dr. Vijaya Lakshmi
Manager

Or. Aditi Haldar -

Sr. Environmental Scientist
Mr. S. Patara

Manager — Shefter Group

Mir. P. K. Bhatnagar
Advisor, DES) Power

* Mr. Nishant Bhardwaj
Emvironmental Scientist

Mr. Satyavan Ray
Software Professional

. Climate Change Centre, DA -

Mr. Kallpada Chatterjee
Manager

Mr. Abhijit Chatterjee
Environmental Economist

Dr. Vivek Kumar
Environmental Scientist

Mr. Samrat Sengupta

. Scientist -_Energy Management

Ms. Shalinl Prakash
Environmenta! Economist

Ms. Sonlka
Stenographar
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APPENDIX C
URBAN MUNICIPAL WASTE ROUNDTABLE

AGENDA

GEP-CCS TEAM PRESENTATIONS -
BREAK OUT GROUP CONCLUSIONS
PROCEEDINGS (FORTHCOMING)

CLIN 5- Seniar Policy Leve! Rowndnbicy
Subtask: 5.0 Complesion of Three Secter Speciic Rowadiobles



National Workshop on Solid Waste Management

Facilitating ULB initiatives to meet MOEF objectives: what needs to be done?

: Jointly Organized by
Ministry of Urban Development and Poverty Alleviation (MOUD&PA), GOI
Financial Institutions Reform and Expansion Project, FIRE (D), USAID
" Greenhouse Gas Pollution Prevention Project, GEP-CCS, USAID

December 19-20, 2001
Grand Hyatt, New Delhi

The epidemic in Surat (Gujarat) in 1994 serves as a key milestone in the development of the
solid waste management sector in the country. Since then India has seen a renewed focus on

improving the delivery of services. Various ministries have launched programs and high- -

powered committees have been formed. Increased public awareness and participation have been
manifested in public interest litigations and non-government organization involvement. Supreme
court issued guidelines for solid waste management and recently (2000) in accordance with
Supreme Court directions, the MOUD&PA, GOJ, set up a Technology Advisory Group (TAG)
for improving solid waste management. The TAG includes representatives from relevant

Ministries, urban local bodies, NGOs and other technical experts. In January 2000, the Central
Public Health and Environmental Engineering Organization under the MOUD&PA broughtouta

manual on Municipal Solid Waste Management to provide guidance to urban local bodies.

In October 2000 the Ministry of Environment and Forest (MOEF) issued rules that lay out
procedures for urban local bodies regarding waste collection, storage, segregation,
transportation, processing and disposal. The MOEF rules also set deadlines for cities to
establish suitable waste processing and disposal facddies Furthermore these rules allocate the

following responsibilities:
e The munmicipal authorities are responsible for overall compliance with the rules. The
municipal authorities are to submit an annual report to the State Department of Urban

_Devclopment in a prescribed format. The municipal authority/operator are also required to
- obtain permission from the State Pollution Control Board for setting up a waste processing

and disposal facility.
e The State UD has overall responsibility for the enforcement of the provision of these rules.

e The State Pollution Control Board is responsible for 'monitaﬁng' compliance of the set
standards. They are also to submit to the Central Pollution Control Board, an annual report

with regard to the implementation of these rules.
Clearly efforts by local bodies need to be facilitated if the current momentum is to be maintained

and timely compliance of the rules is to be ensured. It is withiin this context that the workshop 7

has been planned. The objective of the workshop is to identify-areas of support reqmred by urban
local bodies and systems required to deliver effective solid waste management services. We hope
to initiate an honest dialogue amongst all stakeholders.
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11:45-1:45

SESSION 1I - ULBs TO TAKE RESPONSIBILITY

The responsibility of complying with the MOEF rules lies with Urban Local
Bodies (ULB). However given the context of unmanaged growth and lack of
technical and financial resources, it is cvident that cities need to be supported
in this endeavor.

This session will draw upon models sclected from the national portfolio, to
discuss what has been done and how citics arc positioned to meet these
challenges. The session hopes 1o identify commonalities amongst some of the
more successful citics, with the aim of identifying potential lessons to be
leamt.

Further, the MOEF rules mandate ‘municipal authorities adopt suitable
wcmhymMemostoabmmubwdmonhﬂfm.
Landfilling is to be restricted to non-biodegradsble, and non-recyclable waste.
This necessitates that ULBs be equipped to address important questions
regarding appropriate use of technology and its costs, financing, acceptable
levels of risks and issues related to decision-making power.

Chairperson .
Dr.MqunMduWnasﬂSaﬁtuimhogrm

Preseatations

1. “Introducing Privase Sector Participation Within the Context of City Level
Planning”, Mr. D. Jagannadha Rao, Additional Commissioner, Hydersbad
Municipal Corporation

2. “Critical First Steps”, Mr. Ajit Kumar Jain, Additional Mumicipal
C issioner, Municipal C con G Mumbai

3. “Weighing Options: Decision Making Isswes for Waste Treatment
OpﬁmﬂMr.&egWiklu,WafteMmCWGﬂP

4.“Comprehensive City Level Ploming”, Mr. Ashok Dalwai, Mumicipal
Commissioner, Bangalore Mahanagar Pallika

B’beushnopub"

] Pneﬁm(bmsuqmdlrhghm) '

1. Ms. Sandra Cointrean, Waste Management Consultant, USAID

12. Dr. SmﬂPaﬂeyRMAmae,TﬁEnugyRmm

1:45 - 2:45

Lunch




DAY TWO
‘December 20, 2001

[9:30-11:30

TSESSION IV - FINANCING SOLID WASTE PROJECTS

‘Private financing and development of solid waste projects (collection and

transportation, resource recovery, sanitary landfills) are presenting unique

{ challenges. Size of investment vis-3-vis project development and monitoring

efforts, the issue of new and viable technologies, the scarcity of technical
expertise, and the absence of adequate experience in structuring deals, often
conspire to present excessive delays. The session will review basic elements
of current finance from the perspectlve of individuals who are key to making
these fransactions happen.

Chairperson

| Mr. V. Suresh, Chairman and Managmg Director, HUDCO

Presentations

1. “Experiences in Lending for SWM for: Equipment, Collection and
Transportation, Resource Recovery (composting and WIE)”, Mr. V.
Suresh, Chairman and Managing Director, HUDCO

{ 2. “Contractual and Financial Issues in Lending to WIE Projects — The Case

of Lucknow”, Mr. R. Mohan, AVP, IDFC
3. “Lending to Urban Local Bodies for SWM", Mr. Shekhar Damie, Dy.
General Manager, ICICI

4. “Public Private Partnership — The BATF Case Study for Comprehensive
Approach to SWM", Ms. Kalpana Kar, Member, Bangalore Agenda Task

Force

_ | Diseussion open to floor

| Panelists (to support as required during floor responses)

Ms. Sandra Cointreau, Waste Management Consultant, USAID
Mr. Greg Wikler, Waste Management Consultant, GEP

[11:30-11:45

Tea

BREAK OUT GROUPS

11:45-12:45

e Organize break out sessions

+ Hand out a short list of questions

. Eachgwptocomebackw:thathme@)mandforqu&snonstoput
to the panel of state representatives

(Facilitator to be present in each group)

12:45 - 1:45

| Lunch . | '
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Weighing the Opti’ons=

" National Workshop on Solid Waste Management
~ December 19-20, 2001
New Delhi, India

Greg Wlkler”
Global Energy Partners, LLC
Lafayette, California USA



MSW Treatmentin India

. Fmdlngs rom methane assessment conducted for five

Indian cities:
» Waste volumes are large

» Practices vary widely - N

'» Key issues for consideration: ' |
- ».Funding mechanisms | » Waste composition
-+ Fund access S » Disposal methods

* Agency roles and responsibilities ¢ Landfill infrastructure
* MoEF rules governing MSW
+ Several MSW technologles already under
demonstratlon |
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Obsolete: " Biological - Composting

1. Open dumps/ dump bumning 8. Aerobic composting/

Thermochemical: vermicomposting
2. Mass burning, incineration* 9. Conventional (s'anita(y)
3. Gasification/pyrolysis* landfilling-no gas extraction

4. Plasma arc, molten metal  10. Conventional landfill with
5. Densification / pelletization* gas extraction*

Biological - In Vessel: 11. Controlled bioreactor

6. Anaerobic digestion* landfill with gas extraction*
(biomethanation)

7. Waste to ethanol*




Asrobic Gomposting

ThroUgreTaC e moaeTooe ™
(oxygen consumlng) bacterla
wastes are heated to above
65°C which ultimately degrades
metabolizable organics and

reduces waste volumes . |
» Advantages “Windrow” Composting Facility in the US

» Eliminates more waste volume than any other non-thermal techno|ogy
« Significant field experience

» Disadvantages:

~+ Requires energy for aeration or Iand area for turning

~ « Returns more carbon to the atmosphere than any non-thermal
technology
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Anaerohic Digestion / Biomethanation
Organic waste‘is fed intoa
closed container where, over
time, natural bacteria produce
methane-rich biogas that can be
used as fuel to power engines or
turbines that generate electricity

Blomethanation from Wastewater o

» Advantages: Plant In California
« Can be small-scale with no external power source required
* Totally enclosed system and modular construction
» Olors and visible pollution reduced

» Disadvantages
« Highly capital intensive
+ Raquires high degree of biodegradable material ’



Densification / Pelletization

Segregating, crushing and drying of
organic material from MSW into
dense and solid fuel pellets that can
be used as main or supplementary

fuel for industrial boilers
» Advantages:
» High energy content .
-t Convement for Storage and tranSport Industrial Boiler Powered by Peilets
- » Disadvantages:
* High energy consumption for crushing and drying
-+ Inorganic content tends to reduce effectiveness
~+ Only conducive during periods of lower rainfall -
» May require gas cleanup to avoid air emissions 1
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enhanced microbiological
processes to transform and
stabilize organic waste into high
volume methane.gas that can be
collected and used for energy e e Uy,
projects | Yolo Cnty California Bioreactor
» Advantages:

» Rapid organic waste conversion / stabilization

 Maximum landfill gas capture for energy projects

+ More efficient use of landfill space due to rapid settlement
» Disadvantages

» Requires high organic composition to be a cost-effective option
* Limited technical experience 2




msw-m Energv Relevancy for Intha

Organlc content of MSW is low relatlve to Europe/US

Technologies are expensive and unproven

~Waste volumes not significantly reduced from these
technologies

MoEF rules may constrain cost—effectwe MSW- to-energy

development

Recommendations: |

+ MSW-to-energy projects should be economically self-sufficient
« Landfill infrastructures should be modernized to accommodate
© MSW-to-energy technology development

+ More R&D is needed for cutting-edge technologies

15
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= "Blomsthanaiion” nwans & process which

. w_-amummm
decowyposiion of crgenic maller;

= “lawillling” mews muw-ﬁt“m.:ha
memmtmﬂmn
bed odour, fire hexard, bird )
mmmmmx

Wdhmwm“ﬂﬂnbm -

. Whamdmm

NOTE: Biomafnalios = mnatvebic dgasion. “Composing” can be

ARV YW AN +

=pelistisation™ mesns 3 process whereby peliets ars
prepared which are small cubes or cylindrical pleces
made ot of solid wasiss and includes fuel peillsis
which are also referrad as refuse derived fuel;

for conversion of bio-degradabie wasies into compost.

withor pesobic or sneesnbic, and caniad out in-vaesel of oliiewise.

+ OMLY REJECTS AND DOMESTIC HAZARDOUS SOLID WASTE SALL BE
LANDFILLED. 4
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biooegenic componsals
(0%, yard (4%}, food wasle (T%).
3. Recovery ranges fom sbout 5% for plastics and lood wesies
10 40% kx puper 2nd malnks.
4 WM"-hmﬁ*u

of yard bimmingsfood meshes.
5 Some 18 miwd wasls, MSW, mw
handisd 3ome 0.5 milion fons per yeur. -
€. 112 active MSW combusiion unils handied 100,000 ¥eey
design capacly (85% capaclly used).

4. Tolel MSW combusind 315 milion fons (W foll). Power,
ahout 400 30 (% capucily)
9. 120 milion kws daposad of in seme 2500 fonalills; il

- From Callomin dein on LandiB depaslien,
porhaps 50% or mor disponal ishing place S estiemiet

» BDMRECYCLES LARGE FRACTION OF WASTES (RAGIMCKERE)
* @5 RECYCLES, COMPOSTS. COMEUSTS SOME TO MR OF MOW

* M8 PER CAPITA MEW COULECTED TENFOLD HIGHER THAN SIDA
= HOWEVER: STV STATISTICS OMLY FOR URIRAN PORLRATION
«  PERCAPTIAULE. PRODUCES FOUR-FOLD MORE MEW THAN INDIA
* B GENERATES 0.4-05KG MSWIFERSOMDAY, 215 NUS.

L -

mlmnr unwm
- NON-OOMPARMLE SETHODOLOGESS RETWEEN SRIDER.
- PROPOCOLS MOV DESCIINED, SEASCIMAL. VWANELITES.

- OVERALL ASSY COMPOSTTIONR DAIA 5 RATHER UNCERTAN
MIOR: CAMNDT DESIGN MW TO-ENERGY PLANTS WEH BAD DAIA
ACTINS IR

1, WERGIT STATINS - VOOOW HOW MUCH

2 TNE GV SNINER SORT, WEIGHT, ORY, TAIE ANEIVEE

3. COMPARE M9W COMPORIICN SETVIEEN SRELAR CECE:

4. OPERATE SWALL DEMOYPLOT PLANTS & ND EPENBICE

P TEOMOOGES NS E TOIEE WRASE WS |

Thermochemicak: Vessicompoaling

6. Emancl, H2 Fermenialions®

zu-u-u  incingration 3. Comvsiional (senllary)
tandilig - 20 gas asbecion

U’hu-hﬂ & Sunllery anillls wilh gas

{dot Applioable/ Mot Covered).  ssdicaciion snd wiliealion®

Diological - In Vessek: 0. Controlied hioseacior

5. Amswobic: Digestion * londills uih gos mdracion”

swnam  ~Wasin-lo-Energy Technologies -

Wik ocome i o s o shot SUC, Bl bt
ey, vl pivs sl uh. “Winss busming” secovms §5-30%
d“*nn“n—--'ﬂ.

’ « Poputin powes fms bnsning). snloces wosliosly 0 5 inhinum

» Mulatuify Sus of ashe and e, Seqeives w0 o premmby
»

Osedwigen:
* Low haniing vahes dnfian MEW st sulsbin b sangy iy
+ Tunic wnkls mol gl 0 nceased oy enleivey
» High-cupliel sng OB conty, Besf b dapust

ol



» &mmmmwuw
» Yield of peliets I only 10-20% of MEW Inpuls
» Reguives a0d8on of binders and agricultural wastes.

. mmmwnﬁwmm {Tehainde
mnt, 2000% “One alianel Lid beobame setup |
um—-dannqm“hhnm Faiul paliote
boing madke be e extent of WK of e el woete fod. The quallly of end
* pouductin ¥l met wulelusinry. Ris anlt s net totally dry. Bindey waburial be
roquived sud tuchanlogy L

{gﬁcﬁn)mma&wwﬁmm
{pyrolysis) gonorates gaseous, iquid and solid fuels
» Advantages:
+ Siorable oiticharcoal of gasecus fosls similar & fossd fuels
+ Allows use of keger-acale power ganeration oplions furbines)
» Disadvaniages:
» Low qualy passous and ficuid fuls due 1o tars, allcall, acids, ekc.
roquires gas clean-up andior sads 0 falurelderatinghigh -
mairenance costs of power generalion plant.

hbﬂmmeﬂiﬂm {Andco-Torrax, Monsanto-

Landgard, Union Carbide-Purox, Garreét Pyrolysis).

» ludian Skvation

» Noglanis in india operalional o dele.

.mwﬁmbmwm
company, but peraps nol being pursusd.

» Proposals made for MSW gasiicalion wikdly opimistic

Ceaclusion: cmuuswwunmdu

. mum»mmmw
+ Encloced sysiem allows g caphirs and prevents CHE reloste
« Moduiar coneirucion, naduiced tdors, compost by-products.

Disadvaniages .
+ Requirss highly biodegradebie wasts, carelully segregeied MSW.
+ High parasiic energy maquirermants, capital inlansive.

+ Case Studies: Europsan Processes, Unisyn Co. (Hawall)

» Protuces tioges”, 5 melhave / carbon diodide mixkee useki as fuet:
{CatinOs) (Starchicolloss] + a0 —> nGH-+#0D2 { backeris}

« ESiclenclon: #om X0 1 00% of caloriic valt of bicmass: (highes
Tonling valus’) convariad 10 Rcl - fowast for MSW, bigheet for starch:

» Time-acales; hous faugarsistech), days lood wastes). wesks
{shxiges). yoars (MSW). Faciors: temporakurs, mulrienis, moishure, elc.

wmuuu—:umhw“

Foamant, for $00d prceseing wackes, animel and biodegradable
ndusirial wesice. Thboe s "1 yassel” snssrobic digestion progesacs.

wwuﬁuummuuwmm
rachions {x sesall iraciion of hotal 185W) for iy-vestel processes of 10
mmmnwwmqmm .

Blomatharalion of mbxed MSW requires long Sme periods due D
uevoidable Kinolic Mmitafions in degrading periicies, cellulose, eic.
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2. FONBERPRCIOVER {5 BaELNIEY) O PRIOR EPSRENCE

3 GRS CONCEPT NS 0 IVOERT ARUAL (RANKY) ASTED

4 SPERAL OURSN COWPOMEERE: SFENLIEN, CORPOURNG EVC.

S PATENTER REMOR: PLYS-FLOW TAEIE, IVENMY. SUIFACES

& MEALY Sy SENCHED 70 FOUD WANISE SRS R

T. COMPANY OPENY AR 308 SALINE (NI OVER FIRST DUCARE

L PARERE CONPYSly CCARER SRPPORT OF WUV BED-000

£ CANND DEVELOMER BORINT PLASN AD CO. POR 0.3 BRLLION

S DY RON PLARY WAS PROCESIING ADOVS 136 Tanafiey FUCD WASTES

« 4 % 8

« #L ISRARCE LS B bR SO Sk SR

5 UE 10 LARUIIE ARMVLATNES FUNEED FURE SOUR CONLE.
et G, o ey won, sonnfumaut famr by seteeljutts maboh)
1. LAY Ry SOMID, SENE 4HLANVERS SECAEE W

A1 PLASEO0L D" DO U DRI, MO SDUNT GUUK Y

S FLANY CLOGED EAREY SO LASVUIN, AEPORRAN, MONEY.

. CURNNIRNLY AN FOOR RSN AS FLAIN SRint-SACEREID

-

| .‘— v— . - .
dons sowe $°C, wasies pustoniend, valuns sedeced and
“cumpost yroduced weeld is hesliches sad agricalimn.
Advardages:

» et wosly volune sy Gus-othey bisiagiond Snifgins
* Vindow apen ai-compeniing suliealy tuw o, shayls SRS

Foguing smugy v annien or e sven forwindeny tomiy
Gusessies mowe COR Sue othar biskagiend ncimalughis

MEW compoeling sepines bl guapcyies sty i
Poor ey of MEW omepost Sl saluis By mch ik,
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fuet for power and other applications. :
» Advantages: L e

+ Low 00st enangy ecovery due (0 scoromine of Stals

+ Controllod LFG recovers high percentage of iotal gees poacngal
s Disadvantages
» LFG production is siow and long-Aees in comvaliondl landilc
'mmmd-ﬂmmwtﬁm
» Exvironmental (pollical) opposition based 0n past experiance
« ¥dian wasie wil generalas less LFG than UL.S. wasie.

Mhhﬂmm-ﬁmWMa

+ Racycling j other Weste-iv Entegy processes. sl leeve major rormants
dmmwmwm-lmwchm

+ InU.S. 75% of winde nw-muwﬁm
+ Conoled Biorescior Landile” detigned 10 madmize and sccelorile

LFG gas production and caphurs. by imparmadble covers, moishre
W.WMMWY&MW

INDIA: isndiling only plausible Waste-Jo-Enargy WSW Tectwology

AT T A L]

«  PASTPROBLERS WETH OROUNOWATER CONEARIMATION BY LEACHATE
FIRON LANDFLLS WAVE BEEN REDOLVED IWITH HEW LI0NS SYSTENS.

- BOTRCOMVENTIONAL CRANTARY™) OR CONTRGHLED FIIOREACTOR )
anmmmmm

« ECONOISCS OF LAWBFILLS ARE APPRCRISATELY Al ORDER OF

RESULTING i Sk AMEFLEACYATE MROSCHDML. THENE REQUSNE .
CONTABGEIENT AMD CONTROL SYSTEINS ASTLANDIILL S RECENING IIXED
W, TO PREVENT GAS AND LEACHATE IRGRATION REQURED!). .

1 ¢ CONIROLLED "SIOREACTOR" LANDFILLE REMAT B LONG-TENR STABLE

REPORTORY WHICH COULD 3E RE-USETHM TRE FUTURE Lanifll lining).
+ CONTAOLLED "FOREACTOR" LANGFLLE PREVENT THE SEIT OPPORTUNTY
FOR DEVELOPEENT OF APPROPIIATE IS5W 70 ENERGY PROJECTS 1N INDIA.

«  AMOREACTOR LAMDFILL IAGMIZES OVERALL ENERGY RECOVENY AND
WALTE REDUCTION - INOREACTOR LANDFILLS ARE COMPOETING SYSTERN

- 1108 0 -

poople below shmted rombusy. “"ﬁmﬂl "
- i thely ploce "Ml inchasiagy, siwsiiialy dunps whh {Asl) soll covers,
stmiing I 1950 Aeasalive wun inciniraion #f wavts, -Eaugy sridle of s

Sowmt 1o o colpoi - can wiyeals for e il -
H
o con v o, o

+  Gun aniveelion from il helped LFG. pobl
i plp Junl groed lied et covers of chey
mw"mwhﬁfﬂnww

£ ,

+ TOQNT:ALS, Londills nisive salootle, mducnd prabloim, Lt gt Impartont

mﬁ“-mm'-d'*qw )
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-+ DENCUESTINTIONS REGUN N CALIFOR, 1000 J/SENSTERL, VAIDA

B e e

< INEOUCE FURENE B0 10 LOWEST LEVELS FODIILE BN
PROCERER

| e R e O & B Ry

S L W ey
COMMERCINL SFSERENT FOR PRET DECADE.

SEmpin 12 goi good sielics)
2 How seps wante s senlly pvewsd. Guln wonin chmpas: valnins x dumlly
3 How math molshes be anie? Doy ot M5eC. Gate sud lnndilied wanks.
4. Toutir binkyicel hilios of meluse gemssstion. /ve Bas prebia?
& Oniorming casbomtrpanics contant with lnps snapie igals & i)
& Pormashily fosis: L sad gus a5 domund appmopsisiinecassery
7. Tonic or ansugy-eqpipmant delabions gus componenis pressat?
L Asmuss oo mentgement condicns: af lsndill slle
S Mvamuwe mooversbie pat sete bulos Snateling anesgy exlpmant

" b it o dos g A v 2 Hand ey’ ||

* 3. imparmashis bune lnyer {geomewbame or cay)
* 4. Belier wasls compaciion duing il faceases

. capucly of lnndill, reduces sclfisment)

« 5. Recover gas uilh walls and aleo neer-swface

perneshle layers {sheeddud e, iz ) and vacam
+ 6. Managed Squld addiion”
“lor micdmizing sad speeding-up LIFG secowary
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torage.

oduce storage at source (household level) by way of motivational
rts and involvement of local communities; and

ntify people who can organise local community participation, mohallé
itti, etc. to motivate & monitor source storage.

collection. Appropriate primary collection

ms by
ucing house to house collection of waste by ULB;

anising local communities;
tracting out to private operators with an element of user charges.

Solid Waste Management Workshop
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1 ple transfer stations to be prowded in cities where landfill sﬂes are
a ond 15 kms.

i'!i tswee sing.

"”‘ ;::PHII!‘ sweeping to be carried outon a dally basis on all streets; and

s iy

eduled weekly offs to be provided to the conservancy workers on

gtional basis.

i

ﬂ[ };{ ]ﬁ propriate penal provisions to be incorporated in ULB Acts with
o ers to local authorities to levy fines; and

I
] " tectlon to offi C|als under the Atrocities Act

[!I
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Solid Waste Management Workshop | : R ¢
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b % | il
40 Hl

o M;ﬁ(‘" nology packaging integrated- centralised- economy

il i

0 tablllty

fhle based

nology packaging meeting environmental norms
g Horwomic viability

: lm “ M ised sustalnablllty

Solid Waste Management Workshop
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1 ‘ "igj'“ for differential technology & standards approach for
ii {5 TPD and > 350 TPD generating areas;

Ill Imil“ grace penod for upgradation of existing Iandflll
i ! including leachate management,

I I
::!" ﬂ; ’N!l dumping must stop immediately through the PCBs;
|

I!!I| ”! l ary Landfills a must; and

it l’l il selection based on 1991 guidelines of the MoEF,
el ise meant for hazardous waste and waste

| w»ﬂ‘llli}! ment and residual disposal basis.

v
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e
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Solid Waste Management Workshop | 1€
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ffkssionalize Financial Mgt.

dﬂ: Hﬂ! 1:, Ie entry accounting, improved budgetlng systems

llﬂl"! I ““ ved MlS with focus on billing and collection;

nm il ” ate municipal budget for SWM and identify actual
‘m“ iinignm ﬁ of the service;

"lll uml ually move towards full cost recovery;

N m 'ii"'iil on Solid waste service:

‘n gtion 1. Single user charge

B s ion 2: Collection & transportation- fully recovered, and disposal-
”” M Hl' from general revenues; and

ve efficiency qg,mgmm
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m ”m |
ﬁi i ategic_Planning;

i llh paration of guidelines for technology, fi nance and PSP;
!‘- i llltate avallablllty of suitable sites for solid waste treatment &

| lta‘”
i

s up a core group for hand holdmg support to ULBSs;
gvolve additional ﬂnances‘, tied to SWM;

filnl ‘|I|tate settlng up of Jomtly owned facmtles o
l olid Waste Management Workshop . 14
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