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(MSW) rmmagement and chste cb ige  (methane emissions). GW-CCS abo provided key inputs 
oa technology appmnches h M S W  btxdment both in international and Indisn umtexis 

Eacb mundfsble was desigaed to mlt in the development ofa bssic eetion plea that would define 
LcystepsaedidcntifyiwthttioMto8.lrcwluntary~1~pmsibitityfor~initiativesforward. 
In this way, climate chauge mitigation actions would become more readily incorporated into 
economic development planning strategies of the GO1 and of intBIBPtS m the respective sectors. 
Furthemore, non-sector specific &holdas such as financial institutions d d  betiesunderstand 
options and opportunitias for supporting sector activities that are climate dmnge fridty. 

The following section ofthis report contains summaries of each of the m&Me pmceedings and 
outurms. For esch mundtabte, GEBCCS' partner institution (HCCX, DA aad FlREJ bas 
pmducediUrsportsofthepntosediags ReportPfortheindustry~ratuuablemundfsbles~ 
included in Appendicies A and B respctively. The for the urban solid wsste 
mundtablewillbecomple!edwithintwotothreeweeks. Itwillbe~(~toUSAIDundes 
separate -. 





Mr. Suresh F'rabhu, Union Mirtister for Po- gave the inaugural ad*. He endorsed the 
intmduction of clean te=shnoloskas a kev tool for mitigatinn GHG emissions. Mr. Prabhu felt that 
these technologies could rno~indusby &wads achi2ng a-&am emissions goal in the near future. 
Mr. Chirayu R Auun, b i d s o t  of FICCl, encouraged the edo@ion of cl- technologies m a ilir 
vehicle &address en- issues including Elimate ch&e and noted that these Geaswes 
will also enhance humtional competikness of India's industrial e x p a .  Mr. Anil Malhotra, 
Vice President, ICICI, discussed his organizstion's pm- aimed at f a c i l i g  h c e  for clean 
magy projects. Mr. Richard Edwards, Diredor of USAlD's Oflice of Envimnment, Enargy and 

reviewed USAID'S propms and initdives m the du&y  and powsr sectors. He 
aaphasizedtheneedforpowezsector~asanimportantiniive. Mr.RamBabuofRice 
Waterhouse. Coopers noted the need for the systematic adoption of full cost accuunting as it gives 
value to heretofore unaccounted for social and envimnmental benefiis of clean energytechnologies. 

h~e~aftemoaSg~Bw&nrdustrialsectorwacorg~izedto~litate&ausion 
on techaology banies and opporhmities and on possible actions needed to ovsrcome the barrim m 
their respective sectors Brief summaries of the deliberations are as follows 

The major barrier huq the ntdustry today is the lack of a leng-tem priang policy. The 
fiucluahng htdizm d e t  has created a -on of sigdhnt risk in the minds of finmcial 
institutions. This has slowed investment m new, cleaner technologies. A long-term pricing policy 
arauld enable the sector to punuc longer-tnm invesiments, as a stable pricing policy wodd reduce 
risk praption for the sector. The Thedees discussed ways of bridging the technology gap via 
enhaaced R&D ~ u g b  iacountry nsetrcb l a w - .  It was agreed that good technology 
exists, but that lack of 6nance is the largest consttaint to its adoption. 

The Cawnt working growp amdu&d that the GO1 should consider a mnge of M e  prolp.ms 
for the dimtion of bleadsd cements. The production of these -k is less meqy mtawive and 
result in less d d  fw eoegy f h n  the largely coal fired eldicity sapply. In turn, cement 
pkntr d d  conside nattwl gas as an alternative to coal. The group also discussed tht the 
grinding of raw maderials could be introduced, via an energy efficient technology. 

De~~ommthisgmipfowsedontedmolosisJfornduotngceagjr~. Transitiontothe 
l r s e o f n ~ . w t l a 9 w s s s e e n a s a k s y s n a g y ~ o n q r p o t c h a n d b a r a , a c l i m a t e  
change beneficial technology. The group also discussed the hot mstaVeldc arc f i  as a 
pocess to reduce power conwmplion. 

A mnge of technology applhions suah as bkdr liquor hameat,  &muid mmvay, akendve 
methods of bleaching and the use of organic waste were d i s 4  These technologies would 
anow for higher efFciency and strengthen o v d l  operaborn Raw matends and other organic 



F o l i c v ~ T o o l p  - DsvstopmacltofalQlt&tam~Bpdpdicy. - ~ - s m m P P i c ~ o e a e p h p  - pons- - D a v d o p i s g 8 s l $ i o a r l m e r b r m i s n t o ~ ~ h r ~ ~  
- L a t ~ ~ o e ~ c r p t i v s p a s v s r ~  



RSNEW*IRL ENERGY SKCWEtROCKWTABU 

As remewable eaaw projects are inoately GHG mitiga!ing relative to the use of fossil litel for 

P ~ ~ b ~ d r m 8 p & - - I -  development, and to explore o w e s  
and consaaints for facihtmg project 
f a c i l i i g  project dGvetopnmt The ktta 

led to the dsnlopmnt ofan action p b  for ovaoommg key constrainb 

I DivaJe inteat& attended tha went Tbse i~&ded rep-tatives h MNES and 0 t h  GO1 

1 
ag~lcics including IRED4 fhuacial institutions, project developers, NGOs. tdmology provides, 
and mseachers. Approximately 50 psrticipants attended. Dr. Ashok Khosk, Residmt of DA, 

I opened the rouadtable by stmssing the necessity of b h g  mundtabte deliberations on %hat 
s W  be done". He d that to the extent possible, the action pian to be dtafted should help 
fow a foundation for ~~ beneficial renewable anergy policiss, financiat imhmen& and 
capacity building appotches to enhance the adoption of these technologies. 

h t ~ ~ ~ , A K ~ k S e a e t a r y o f ~ , d e s a i b s d f n d i a ' s ~ ( ~ ~ t r  
in promo?ing d l e  energy. He also discussed MNES p r o m  and policies that ue intauled 
to accelerate renewable energy project development into the firtun. Mr. Mugotxi emphasized tbe 
iqmhace of developkg wnsensus among a broad range of stakdroldess m order to build 
momsaturn for fonrPed action oa policy and project development and implenmtation ~ r o g ~ l s  
The mudtable pmcd$p, prepared by DA, are included in this report as Appendix B. 

LBG worked with DA to k i g n  and slrudme the roundtable so it was porticiprnt driven. The 
entire afternoon was d a h t e d  to e W g  infonuation and opinions %bin p.rticipants through a 

1 ~. series ofbreakout group .ctivitics and subsequent coasolidation of ideas and umsensus building. 
ExpertP %bin DA facilitated thee. dvities. In the first activity, prndcipents i d e n W  four binad 

I 
anss m which opportunities and consbaints can be grouped. technology, kance, policy, and social 

. , I and i n s t h h d  issues. Break out groups were formed for both the technology issue and the 
fhance issue. Two m&vidual groups took up the combined topic of p o l i c y I m s t i t ~ ~ t i d d  
issues. Each p u p  deliberated on its topic and subsequently reported its findings back to the entire 
group. Issues within each topic mre prioritized through a participant voting proces. 





~mgwds~~*atspauhn+~ D R  b t s b d e d : ~ m  sisan, Originally, CiEP-CCS was tasked to conduct a 
GEPCCS;M. lh-je6 JL Sc. MOCK; Mr. Ram, h d p l .  for the urban s- that &dressd 
Soc.. WUL; M. A. St&, I)b. USAID RZIDO; M. N. 

+ M-F USAIDRUW Pnddb Lsa both transportation and municipal solid waste. 
Bats. FIRE@). However. in consultation with USAlDhdia 

the urban sector roundtable scope was 
narrowed to ad& methant emissions h m  solid waste. This decision was based on two primary 

i motivatiom. Fkt, mat legel and legislative man- for improved munictpal solid waste 

i 
mamagemart handed dowa by the Supmne Court of India and the Ministry of Environment and 
Forests have put immediate pressure on municipalities to develop improved solid waste 
tnanaganmt stmtegies and pmgmms that indude consideration of methane abatemeat Programs 
must be implemented acceding to a very challenging, tight timeframe. Municipalities are 
ugeatly seeking assistame that will mable them to meet these deadlines. CiEP-CCS an be of 
immediate service to the sector by providing TA in a timeframe that helps municipalities 611 
informaton and sbstcgic planning gaps. Second, GEPCCS s& to maximize the impad of iis 
activities by combining e f h b  with other USAlDhdia pmjectdprogmms wherever possible. 
GEPCCS's planned December heframe for conducting a solid waste focused mundtable was 
largely coincident with USAID'S Finand In&ntions Refom and Expaasion Project (FIRE) plans 

'i 
for conducQlg a natiod wokshop on solid waste managemeat Hence, FIRE and GEPCCS 
cobbomted to design and implement one major national workshop that met the objectives of- 

. - poj-. 

Whik GEP-CCS and FlRE have di&&g prolgmrrmtic goats, ficilkting improved solid anste 
management pmdices is an objective that is common to both GEP-CCS seeks to improve 
stakeholda u n b s b d b g  of the linkage between climate change end sdid waste managememt and 
to provide technid assisturn to municipalities for developing projects that mitigate methane 
amisJim h solid vnuts. FlRE, among ofbar objectives, seeks to assist municipalities with 
6nancing urban ~~ projects and programs by developing innovative infmtructure 
fmrncing took and pmmiiqg private sector participation in the delivery of urban services and 
inhhuctme impnnmnadl, including solid waste. 

GEP-CCS ~ ~ & e d w i t h ~ t o d a w o r k s h o p a g e n d a t b . t w M l t d ~ ~ ~ g u e . a o a s ~ o f  
the project objedives. The workshop content was informed by GEP-CCS's prior 





engineers; frrmncLl kmthtirms sucb as HUDCO, IDFC and ICICI; private sector MSW project 
devebjms, promoters and technology providers; NGOs; USAID and other bilateral and multi- 
lateral p r o w  -es, etc. 

Three intemtional e~rpats contributed to thc de l ibdom.  The (;EP-CCS Team included Mr. 
Cimg Witrkr, Vice-President of Global Energy Partaas and Mr. John Bar- an internationally 
recognized expex& on anaerobic waste treatment processes. Mr. Wikler presented an overview of 
options for MSW tmatmat including methane abatement strategies. Mr. Bemmnn brought his 
expertise on bi-m and landfill mdham abatement sbategies as well as 
experiencckwms leaned from baving been a lead trainer in GEP-CCS's prior MSW training 
programs noted previously. The presentation prepared by Mr. Wier for the worLshop is included 
in this report as Appeadix C. Mr. Benmann's wre presentation made dwkg the above noted 
train* is ako included as it gives iasight into the inputs he gave dwing the workshop. Ms. 
Sen& Cointreau, an intamstionally recognized expert on the design and implementation of 
municipality solid waste management programs also atkaded through the support of the FIRE 
projh  All three experts also senred as pnelists for seveml of the sessions. 

In a related but scprnte d v i t y ,  GEPCCS ako utilized Mr. Wikler's mrd Mr. -s 
i expertise to f u r t h  incuteate the linkage between MSW management and climate b g e  with key 

d o n a 1  level policy makers. During the week of December 17-21, the GEP-CCS Team met 
individually with the Chief Seaetaiy and Chief Scientist - C d  Polhition Control Board, 
HUDCO, the Chairman of the MOEF Tffilmical Advisory Group on Waste to Energy 
Tedmologies, Dr. MotPen of the Minisby of Agriculture, and a nine-membar team from MNES 
led by Mr. Mangob, Jt Secmq. The goal was to provide advice and aeate dialogue on 
the &cacy of waste to enagy technology options as opporhmities for mitigating methane. 
emissions from MSW. The msethtgs helped to build partaerships with these intensts and have 
czeated a foundation lor wthbomhon on implementing GEPCCS activities in the solid waste 
management sector. 

1 Thir section includes a brid summary of the highlighb of each Workshop session along with 
qaslihtive rrurasmea*l of sraireholda interest and issues of concerns. 

the Tone 

Cbrired by Mr. Dilip B b a s ,  Cluimmn of tbe Csetnl Pollution Control B o d ,  this session 
towedwareviewofthsMOfIPOiddsSinesthata&asthedrivasforanmioipatitiesto*w 
theb solid waste management ireotracnt and disposal practices. Mr. P.U. Asnani from the US 
Asian -tat PaQlcrship Rogsm led the session with a vsry thoreogB w o n  on the 

i key basic model MSW cdlection, sepgxtion, bandling, and traasport practices that municipalities 
can implement a vay low cost Heolso identified the types of parbaship that nnmicipalities can 
and should foster with mgulatory bodies and most impo&mtly, the private sector, to msure that the 
kt steps towards compliance with MOEF ~ l e s  are implemented. 

Mcipnt caamtaatr ce&ed c k i l k a h n  of the MOEF Guideline rqwbnmts and the 
h e h m e s  for co- h k y  falt that the tin&ames are unreasonabk given lack of technical 
m e  and 6nancl) resouroes for implementation It appeared that the greatest value in the 





the only private sector caae study in India for provision of sucb services. She d6mibe.d the 
services provided along with tbe matract mechanism employed for the services. Mr. K.S.V. 
McNair of Excel Industries and Mr. D i d  Tandon of Mahindra and Mabindm spoke on their 
respective company @ience in wmposting projects. To date, ampoa&g is the only proven 
waste treatment option that may haw application across a mnge of current municipal MSW 
situations in Iodis Both presenters identified the consbairn each faoes in muring such projects 
are hamially sustainable and outlined the mles that municipalities need to play to invite private 
sedor participation. 

Ofpsrliatlar in- was the waste to energy project case shldies presented by G.V. Ramakrbbna 
of SELCO on its peUethion project in Hyderabed and by Mr. Suhas B h d  of CICON on its 
biom-on project in ~agp&.-  Both &&lighted the se;lsitivity of the technical and financial 
iYues that mid affect tbe success of each project Again, focus was placed on the mle of 

j mnnicipalities in facililaIing prk te  sector MSW project development and the conditiolls that need 
. . to b e d  to cabana the viability of such projects. 

hticipant commemts were vsried. However, common themes included the following: 1) 
Hans by municipal o f f ids  that private sector MSW trsatmeat project developers should poy 
a mmk+al& for its solid waste d w s  than view private sector projects as a means for relieving a 
municipality of a liability and a 2) concern that municipalitis need to gemrste revenue 
through tipping fees and usar faas in order to support private sedor participation; 3) lack of 

) recogdon that evar with prk& sector participation, muaicipalities still face risks if cornposting 
or waste to energy pDjecb fiil; and most clearly, 4) mwmhty over how to evaluate the viability 

I of waste to compost a waste to energy projects (including biometbanation and landfill gas) from a 
hancid or techaid paspective. 

Solid Wasie F'mices LDrv Ty& 

CbanedbyMr.v.Sunsh,ChainnoaofHUDCothisssssion~~to~e~oMBIs 
aaovaViewofkeyoppahiaitissmd w~ingcaaratiagiinanckgMSWmaragementand 
t m a b e n t p m j e d s a m i ~ .  Mt.SdpresentedasynopsisofRUDCO'sadvitytodatein 
fending such projscb He noted &at activity has not beaa extensive owing to a k k  of an incantivs 
for municipalhies to id- and implemeat projects and in turn, lack of a market for HUDCO to 
save. A number of the key hancial considemtians HUDCO uses to eMhPte pjeas was noted 
as cornpaad, in gntenZ with the typical chanctaistics of MSW projccS .ad their promoten. A 
rspraenative for Ms. Jry.laxmi ofIDM: pesented a case study on the hnc ia l  evolution and 
. n a l y s n o f t h e L u c k n o w ~ p m j e c t  Hisprewntstiaawacellantintamsof 
nramaizing tbe key risks and risk mitigating $don a tinancial institntion cmsidas for such 
pojeds. Ioterestiagto~washirnrC~ofenvimmnentmdsooialriskpesa~rintbe 
h a n d  analysis. Mr. Shekar Damle of ICICI gave an overview of similar risk r i s k i d d o n  
isuas and his outlook for ICRTs intmest in financing MSW management projects. 
Thir session prunpted dimmion questions fnnn the paticipnh. Geawd cwm~ats 
mbdthatmrmiciplities.nnot~indaliagwithpriMtesector~al~~ll~orin 
pmpmhg pojectr. Because their exp&ence with privaie sector participation is also low. 
rnunicipalibes don't have a clear idea of the risks they face by inviting private sector participation 
or how to w d  with 6wshl in5tiMio11~ to fociliiate MSW projects. As lack of financial 
rosourcss is the most contmon cansbaint sightad for developing MSW piojectq including those 
that mry hold climate chsnge mitigation potential, most participants noted a need for capacity 
(IW*Sia*L."#- 
-mc*#mSlla~- 12 





The worbsbop also helped build W C C S  visibility and a-ess of its mission in the MSW 
wmmunity. In I n n ,  more extensive relationships with key GOI, slate and municipal ofticials 
wem created. These will be extremely beneficial in developing collaborative strrtsgi%s for GEP- 
CCS sdivities and to 1-e the reso- and outreach capability of these b. And as 
noted pmiousty, the numerous side discusJions between &e GEPCCS teain and various 
stakeholders helped to identie porenthl municipalities with which GEPCCS might W e r  in 
developmg a d e o n  project in methane mitigation. 

Sevaal scticm are now needed to capitalize on the momentum gained through the workshop. Over 
thenextonetotwomontbs,saveralactionsarepknned: 

CiEPCCSismthepocsssofidmtifyingaprojectdesignthatmseb~arradtestopoVida 
e c a l  asshmce to one or more municipalities in mitigating methane fmm MSW. 

In w n d o n s  with a number of key GO1 stakeholders including MN?LS, Mom, MOUD, 
HUDCO and the CPCB, GEP-CCS proposed that a small focus group be formed to iden* 
bow best to move tinwad. CiEP-CCS would vet its project design with the gmup and idm* 
how to leversge the mources of each respective stakeholder to add value to the technical 
assistanaimpact AUhaveagreedonthiswncept 

In c h i q  the wodrsbop, Jt. Secdaq Banetjee mwmmended ttmt simple guidehes ba 
developed for municipllitics to help guide their MSW management actions. He i d d e d  four 
primary areas that the guidetines should cover: 1) technology optioos for MSW treDtment; 2) 
policy guidance on usa chsrges and cost rsunrery for MSW services; 3) private sector 
putidpetion; and 4) small sanitary landfills and cost recovery. GEPCCS is now discussing 
with the FIRE pmject if and how best to help meet the intent of Mr. Banejee's 
recommendation. It may well be that CfEPCCS, thmugh its pmjsct design pocess, un haip 
develop guideih or ase ~ C S  fcrtechnology options or small sanitary landfills in an effort 
tome&twooftheaeedsi&diedbyMr.Baaejcc. 

The sedor speutic roundtabis have earbfed W X C S  and the seotor ~ l d a s  to idaaify 
initiativcsfaincorpontiagclimatechragebene6cialactionsintoecowmicdevelopmcnt 
activm;es. Going forwad, CiEP-CCS will be looking for -ties to help develop these 
shategies and/or wnlr with the relevant stakeholders to push these iniwves fonmrd. CiEPCCS 
may be able to tailor its remaining d m  for this purpose. Whae flexiiility for new 
pmgmmm& bitdives axists, GEPCCS will work with USAID to iden* similar opportunities. 





information to the participmts abwt d m l q h g  ckan caergy tedmo* pjects and 
the funding options a d a b l e  as these subjects were of common mkvance to all the 
target sectors. 

b Break out sessions were desigoed to W t a t e  intaactive dkcu&on among the 
identified representatives, technology or@mtioas and financial institutiom for 
identifying the specific opportunities and banien in each of the terget sectors. 

Roumd Table Highlights 

Pernputivea brw@ eut rt tbe Pimuy Sersb.r 

l%e Round Table commenced with the inaugural addn?~E by the Union M i  for 
Power, Mr. Suresh Prsbhu, who made a emphatic statement in favour of in!rodwing 
cleaner technologies to reduce. the impact of Greesbousc Gas einissii. He stress#l 
the need for not only lowering emissiom but progressively moving towards zero 
emissions wherever possible. 

Reiteiatingthefacttha€ene%ysad~m.atanswmstiiepritmsourasof 
gnenbouse gases. bk. Prabhu underscored the n&d for changing the pmfile of 
ekdc i ty  generation in the country with emphasis on Hydro power and the use of 
renewable sources for power geacration. He also made case for intmduhg Special 
Purpose Vehicles for promoting the adoption of Clean Enngy T~chnologies (Extncts 
of the inaugural address of Mr. Suresh Prabhu is given at Annexure I). 

Mr Richard Edwads, Dhctu, Oftice of Bmgy, Em' 4 d m d E n t e r p r i s c ,  
USAJDhim~thcnadtodmcssboth~ecaromicandrtgnktaybanwslhat 
impede the adoption of Clean Eocrgy Technologies. While iDdustry should aim at 
enh.acingthemargitlotcost~~ofckancaergyopti0119byfiDcusiagm 
cost reduction a d  accessing low cost fimds, the policy frameworii should be designed 
to reduce. business risks re&atoy enforcement 

Mr Chhyu R Amin, Pmkht, FZCCI in his welcome addms cxboacd the 
participants to adopt clean technologies keeping in view the 1- term interests 
of the en' t and also with m eye on improving the interaatid 
competitiv- of yroducts manufactured. 

MrDKBiswarrcmphsizedthedfor~theinitLtinstakcnbyindostry,  
policy makers, Govcmment and technology institutions. He ncommcndad that these 
should be forums that facilitate frequent and amthoas hbactioas between all tbe 
s t a k e i i l h  of the clean e&ergy technology projects. 

Mr Anil Ms160trq Vice aasidsof ICICI stregscd thc n&d for Ciaen Eaergy 
Demonshtion Projects pwed for fundirrg hould be inmwative and p~ferably first of 
its kind in the country. These d e m d t i o n  projects should also clearly aim at 
bridging technology gaps and result in suktantial envhimntal improvement so as to 
q d i  for softer funding windows. 

Dr Ram Baby Director, Global Environmental Services Division, Mce Waterhouse 
Coopers stpased the need for the Clean Energy Technology Projects to be made 



Use ofmuniciml rolid ad&bb I 



In order to Hnpove the energy efficiency of ppe-r mills as well as theit 
economic viability, there is a potential o p p i l d t y  for cnhancmg the scale of 
operations. 

Utiliition of orgsnic wastc for value add& products like plyols and 
polymethane (woodfpaper coatings and adhesives). Bioconversion of 
cellulosic waste by solid state fmnentation can a h  be done. 

Tec- for chePnioaf -very 

Technology for chemical recwcry for stnw and bagasse based mills is 
avdable. All milk pmducing bleached pulp up ia capacity of 50 tonnea per 
day or above should Bdopt chemical recovery in order to generate energy as 
well as mitigate pollutants. 

Alternative metbods of bleaching like bibleaching etc. can result in cleaan 
-011 

Use of a&d%nd residue 

M ~ o f n w m e ~ f o r t b e p p e r i n d u s t r y i s i m p o r t e d w h e r e a s d l  
agricnltrml rcsidoe such as bagasse i.e. rice s h w ,  jute etc. which arc 
considacd wtkebcstraw meterial f i x t h c P s p a ~ a r e b u m t  Useof 
.gria&ud e e s  could make paper mills cl- and more viable. 

Bmdcninnoffeetbase 

PapermiikddsoustwoodwkstosllZtborl,dusSfinesandslttd~etc.to 
rednce the consumption of fuels. 

Buriera to etUizing &an energy projects across the heus seetor8 of the Round 
Table 

Na-1 gas is aorrging as a prefnrad clean h l  for many M e s .  
However, its availability is inadequate and the pipelint network do not serve 
plr pnrts of tbe country. 

I 





B8nien.to ntUMag clean energy prole& spedflc to Steel and Aluminium 
Industries 

Technology gaps exist in the m a  of non-consumable anodes 

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

Lack of a nodal a s k  

'ibere is no single nodal agency for dissemination of idomation on various 
kmts related to energy efficiency. 

Absence of oroaer bench-markhe where non clean tecbdoeka are cheaoer 

'IBac are no reliable mechanisms for bench marking clean energy 
technologies applicable to steel and aluminium industries. 

Barriers to ntufdtig dean energy projects spedfk to the P~llp md Paper Industry 

Use of 

Encmmging wa of bagasse for energy genedon endangem its avaitability for 
the paper industry. 

ThcGo~~tdoesnotpvidesnyincmtivestotheiadastryforpower 
saving. This makes the attitude of the industry indifferent 

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

I 

size of- 
For small capacities plants, the major problem is supply of right size of 
equipments as the costs are proportionately high. 

Many of the low cost kchm1ogies available for clean energy pnojccts are not 
tested and hied ttwogb demonstration projects. This duces  the level of 
confidence of pape~ mills in adopting t h e  technologies. Often such 

I 





ACTION P M N  
. 

I 
Government 

- Natural gas is emerging as a preferred clean fuel for meny ~ I r i e s H o w e v e r ,  
its availability is inadequate. Efforts should be made to increase the supply of 
Natural gas. Govemment should also provide a nation wide gas grid. FICCI 
and Industry Associations will follow up with the Government 

. 

- The Govemment should fornulate 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. 

- Tripura gas should be exploited. 

- To facilitate mgemation as well as generation of power fimm nan - 
ccqnw~ticd energy sources, sale of power genmat& fimm such projects 
should be allowed to be given permission for banking wheeling and selling 
with third parties, other than SEBs. 

- Govcmment should urgently create mechanisms mqukd for certifying 
greenhouse gas reductions projects. This will enable industry to design projects 
that would be clearly eligible for trading as and when the trading docs 
commence with the approval of the Govemment. 

- A number of hiustries bavc the option to generate power using waste gases. 
'Ibis option is not being fully utilized mainly because of tbe high costs of such 
generation. 

J - Government should pmvide i d v e s  to iodtiraim for doing so. Tax 

1 
ince&veslike exemptions from excise and customs duties must be extended to 
clean energy technology projects to make them economically attractive. 

- 'Ihm needs to be a ckar long-term f e r h i  pricing policy, lack of p.&h 
makes clcan energy techwlogy projects investment in the fertiliset sector 
unattractive for financial institutions. 

Surplus power generated h cogeneration systems should be treated at p 
with the powe~ generated from non-conventional sources such as wind power. 

State Ekcgicity Boa& should buy power h the cogenemtion projects at 
remunemtiveprices. 





Address of Mr Smresb Prabbil, Eon'& Mhbter of Power 

- Speaking at the Roundtable on Clean Energy Tccbnologies organised by the 
Federation of Indian Chambers of Commerce and Iadustry, USAID and Louis 
Berger Group, the Union Minister of Power, Sk i  Suresh Rabhu disclosed that the 
Energy Comemation Bill will be + in the cunent momcon session of 
Parliament. He congratulated FICCI and USAID for organising a Roundtable on 
this topical subject. While expressing concern over global climate change and the 
need to rcduce ,penhouse 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 c d  population and gradually the entire population 
and the ecosystem. Global warming awes drsstic changes in climatic conditions - 
that leads to loss of cmp and reduction in GDP growth. It has a negative impact on 
o m 1 1  economic growth and well being of our future generalhis. lh.mfw, we 
need to address this issue with seriousness. He said this Roundtable organised by 
FICCI is very timely and signiscant 

He said we have to rtsolt to clean technologits to redwe GHG emissions. 
TechIogies sboaldllDtoBdy1tiiaaijustrcdocingemissi(m8,butat.chiniegzcro 
emission levels. The traasport sector is me of the largest of GHG emissions. We 
must redea . '  offassilfoels.T6egovaaaacat~t.Lensomestepsto 
reduce pollution from this sector. Clean technolo@ must be in this 
sector. 

The energy sector is another large source of emissions. We must change the profile 
of ekctricity -tion in the country. GO1 has decided, that fnnn the 12th Plan 
m e r d s ,  20% of incrtmentel power generation fnnn n u c k  solutes, 20% from 
remwab1es and atleast 35% (medium term) from hydro mmes. A plan is 
underway. and will be made public soon. All powa plants in the country will be 
required to comply with IS0 14000. 

He said it has already been decided to set up a special pupse vehicle that win 
take care of environmental hues on a stand-alone basis. The society for special 
plrpose vchick has already been registered. W h i i  me addnxa sopply side 
i s s u e s , d m a d s i d e - g e m a t m a P t a f s o b e ~ ~ o f f i h i m k s s t c o s t  
eumrmlh. 

Ibc ecosystem is a unified system, so we need to take global adion to admws 
global problems. Ccqemtim of the i n t a m t i 4  community is very important 
For implementiag c h  enagy technologies, them shodd be no geogmphical 
baniers. Movement of clean techologrcs should take place without much 
limitation. India not being an Annex I un&r Kyoto Protocoi, we are not required 
to comply with emission rerhactioa targets. Despite that, the GO1 is taking several 
concrete steps on its own towards tackling enviromnental problems. 





ADB fDaacd energy e f f i c i w  studies in 6 i n d u w  sectors (19%-1999) 
Interactive website on energy efficiency related issues (www.energyefficiency- 

Cumntly executing 4 programmes 
Trade in Enviromnental Services &Technologies (TEST) 
Energy Conservation & Commercialisation (ECO) 
Greenhouse Gas Pollution Prevention (GEP) 
Technology Development & Commercialization (TDC) 

Eariier i m p l e m d  
PACER 
EESP - 

r ICICI supports demonstration projects and actihties creating awareness. 
The demonstration pmjectp should: 

I o Be innovative 
0 Bridgs*l=&wgrps 
o Be lirst of its kind m India 
o Have a significant envimmnental impact 

I 
o Be in line with USAID'S strategic objectives 

Dbcmsdo. Tbsse IEl - I m p h t i n g  Clean Emrgy Technology projects in Industry 
-success stories and failures. 

Mr Shyam Bang, Executive Mrstor, V m  O ~ I e s  LM. observed : 
L 

B i i s  is a viable mn-cunventional energy source. Industries having potential 6 
for biogas are : Distilleries, Breweries, Dairies, Starch, Paper, Food Processing 
Fish, Chicken, Meet processing, Slaughter House etc. - 
P e r f o m  of Biogss Plant : 

COD reduction : 65-70'?? 
Methane Content in Biogrs : 5348% 
Calorific Value of Biogas : 4500-4600 KcalMm3 
Biogas prodoced per : 0.53 - 0.56 NM3kg of COD destroyed 

Total alcohol pmduciion per year : 891 00 KL 
E f l h t a w ~ a ) . e a r  : 1.15 mi1liontnUyr 

3 Biogas produced per year : 5.2.1 million Nm3 : 
Equivalent coal m terms of emgy  : 63000 MT 
Value of energy (considering coal price of Rs 1750 It): Rs 110 mitlionlyr 1 
Totai Imm&m%t : Rs 120 million 
Operation Cost : Rs 30 million 

I 





Secondary Steel Mskirrg 

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 improvement in all the important operating indices. 
Improved energy efficiency has resulted in lower overall carbon emissions - directly and 
indirectly due to &fed 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 is the second largest of the metallurgical industries. Though highly energy 
intensive, it is also higfhy recyclable, and in the long mn, could reduce pollutants 
significantly. Secondary aluminium production consumes much less energy than production 
from ore- 10-20 gigajoules per ton (GJIt) compared to 164 GJlt consumed in primary 
aluminium production. Nearly 83 percent of aluminium industry's energy requirements is met 
by electricity (including transmission and distriiution losses). A preponderant part of the total 
energy 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 commercialiid yet This process uses about 0.42 t o m  of petroleum 
coke per tome of aluminium metal produced, which is close to the theoretical minimum of 
0.34 tonne per tonne of aluminium metal. There is  little scope for significant reduction in 
carbon consumption in the process. 

A numbex of general tedmhgies urn mntnhte to increased energy efficiency. These are 
compota 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 m a e  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. Baekground paper : Clem Energy Technologies is Cement Manmfscture 
This Background paper u w e ~ ~  i%~ foilowing topics : 

Significance of Clean Technologies 

OVeniew of Cement Industry 

Eaergy Use m C m  industry inclnKmg coal and power. 

GHG Emissions from Cement Indushy 

Clean T e c l m o ~  fo* duclicm in Cement reWd activities 

h e s  for Adoption of Cogeneration Technologies in India which include 
Technology Transfa, Technology Absorption, Adoption of Cogeneration 
Technology, TechnicatTTechnological Barriers, Financial barriers, Institutional 
B a m m  I 



- Identi- pmject ritb .ppophlc dccui fo. mnMk&im d 
existing plants to nuke Iban ckma a magy dkknt .  

- ~ v i n g u a ~ s i k t d W d c g k f a & b a t f i t d i h r a y ~  
~ ~ ~ t h c i r ~ k m a m l i o a i n ~ c u p o j s c b a r t d k  ' - 6 -  
plants. 

~ b e c o m p t m d o c m n m r a s p c p r t d d ~ ~ ~ d ~ ~ d  
also details of succtss stories .fta ' . * * ofsolaeamaedlhc&fadmaaa, 

hrrtweascoftiitmgcnomrrstilhcn,&pacrvrof~kh&A ' Iffam 
Nib.a fonn (or a combin8tia1 Ih~cot) a m Amidc fomL A I f o l r a d ~ i r  
cmt.incd in fcrtitiza like Amumimn sdplnts A Q h r i d c k ~ k  
~ m f ~ W r c A  N i ~ ~ A  N i l n r e c t . I b e d  
N i i s c o d r i a e d m U m .  



Annexore V 

Organizational Preparation 

- FICCI and LBG together organised this round table. 

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

- Targeted participants were identified from all over India, which 
included plant level managers. The round table bad repmentation 
from the industry, technology institutes, consultants, policy 
makers, financial institutions and project developers. 

- L e e  briefing the targeted participants about the Round-table 
were mailed. 

- Consultants were identified and hired to prepare beckground note 
oneachsector. 

- As per the programme, moderators and rapporteurs wsn identified 
and briefed about their mle in the R o d  tuble. 

- Follow ups were done for confirmation of psrticipants. 

- Backdrqs, Stationery, conference kits and 0the.r c o n f m e  
material were arranged for. 

- Conference haU, lunch and tea arrangements were made. 
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PREFACE 

l t i s w i t h g r e a t p l e a s u e t h a t t h e C l i n d r C ~ ~ , D r v a k p r a n l ~  
b r ingsout theproceed i idarRandtab leonRenawPbla~ forSusWnrbk  
Development: OpportunRles, Bvrkr, and Solutkm whkh it aganised at lndla Habet 
Centre. New Dehi on 17th August 2001. The abjectiva of lk4s R a n d  Table was to shdate 
consbudive dikgua. identify the sbkehd&s and their mles and rasponsib*ties and work 
towards an enabhg environment for pmmotion d ranarmMa ertergy in India. Pmmolon d 
renewaMe energy becomes important in view d Q siQlificanat as a meam to de~nbaCsed 
~ r a l  energy, a sources of dean energy and an affeclive response to the chafknge d 
d i t e  change. 

The RaadtaMa kaght togethtrr aatnd 70 paapants 
. . 

c o v e r i n g ~ s t a ~  
groups Me d d India. tntamatiand DRlebpmenl AgmFe~. 
'nancial Institutions. RenewaMa Energy Roiect -. Acadarr: . . . Instihltom. 
consultants. NorrGavemment Orgenaabons and Commuity m=mW=s etc The 
organiserswaraverycautiousthatthismeeiingshaddaddrasstothecnadtheproblems 
related to ntnawable anergy dedopmnt m Mia. The parb;dpar*s aratysed in a 
park@ataymamertheopportuniliesandban+ersfadngthenrnewableanergysedain 
lndia in technical. finwdal, p&yksWbOn 

. . andsoddambxtandworkedarlasetd 
remnnendationsandanactionpbnfaae~b~ngenvimrmentfa-energy 
devebpment in India. 

TheparlidpantsfeRasensedinrdvemntand~hemrsksstoconbbulsh 
realising the mcmmmdatbns Mo resutla We a jdnt and anawtsd dbl rd 
resultintowelldirededaclivRytarrardstha-drenewabieana~sedaand 
fuffilling the target set by the Ministry of ~~ Enew Sources lhat W the year 
2 0 1 2 r e n e w a ~ a s ~ i 0 ~ t o t o t a l g i d c a p a c i t y . m r d k t a ~ ~ ~  
fromthe cEmatechangepdntofviewaswel. 

This do- contains a sumxby d the pmceeangr. a badwomd an barb in 
r e n e n e M e e n e r g y ~ t i n l n d i . t h e p r e s e n t a t i o m b y ~ t n r u r u ~ a p e r s ~ m a n d  
the out- of various sessions. 
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OBJECTIVE OF THE ROUND TABLE 

T h e o b W ~ o f t h e R ~ w a ~ b p r o v k i e a n o p p a h a d t y t o ~ ~ i . e .  
the concerned ministry of Government d India. Intarnational w. 
Fmandal Institutions. Renewable Energy Pi-- Developem. kademk Ins-. 
Consultants. NokGovemment Organuations and Community repnsentativw eh to 
discuss: 

The enormous opportunities lying in the W of renewable energy and ho*r to tap it 

. Barriers in large-scale renawaMe energy -1 in India 

Creating an enabling environmant fa nnewaMe anergy dewbpmmt in hdia 

Various stakeholders in the rerrmable sedor and me* r o b s  and responsibiries , 
in enswing targe-scale renewable enargy davebpment 

TherandtaMevcassbuctwedinsuchanthathputsfmndthestakeMdergorps 
are acquired and the mammndations are not biased toward a Wbb stelrehddsr 
group. The reannmendatiom that emerged cluing the he ~oudtable of a 
the stakeho(den' groups. These were dixxmed and ana)yssd by * 
participants to develop a umu8te and time-bound road map fa hrgeJcde pnldh d 
renewable energy and thus sustainable davebpmant of the awnby. 



C The Climate Change Centre. Development Alternatives organised the Roundtable on 
C '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 

Pollution Prevention Project-Climate Change supplement (GEP-CCS)' a project of the 
USAIDllndia. The Louis Berger Group Inc. is implementing the project; Development 
Alternatives is a major partner in thls. 

As a Climate Change Centre. Development Alternatives is fauliatig 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 goodwill among the stakeholders, Development 
A l th t i ves  chose to organise the Roundtable on renewable energy issues, out of a total of 

- five Rondtables proposed to be organised under the GEP-CCS project 

The organisational preparations for the Roundtable involved the following issues: 

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

The organiserr were very cautious that the meeting is St~dured in a participatory manner 
and all 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. 



snn. A IL Mansoh. Jt Seaetsry. DAMES.- h 43s hmgua insy~rel - m 
~t-tshnnewableenergysedamfndlaWe~an*~ 
r e s r j r e d b f u l R n ~ ~ a ~ b e ~ i h e ~ ~ s n e g y ~ ( l ~ d w  
total grid energy) and cunent status (3% d the totd grid energy). h India 80.000 vPagg 
are requirad b beekcwid.  H a p m p o s a d b l ~ ~ i n  1 8 , O O O v ~ a g e s ~ r r r ~  
aazssibleshouldtobedonethraghransvvaMe~.HeappecisbdDavdopnsn( 
Alternatives' role in Pmviding an enabSng envtavnerrt towads pmmo(an d mambb 
enwgyin l n d i a i o r s u s t a i i d a v a k p m e n l b ~  theneeddcapadlybuildhg 
among different stakehdders h mmwabk en- sedw and a level playhg W. Hm & 
talked abwt the devebpmants in COP 6 11 tmmds CDM and its hpads an 
enwgyde-t 

Technical S & i  I: Id.nti&.tkn d O#lortunitkr 8 Barrkm - S d d m k d  
Experiences . 
T h e o b p c Z i v e d W s e s s i o n w a s t o i d e n t i l y ~ ~ ~ a n d ~ ~  
renewabk energy sector. The session conssbd ol Awo acWWs - I) a smies d 
~ ~ b y t h e R # w m a b l o p r a d Y k n e n m d i i ) a ~ g m p ~ t o ~ m  
oppahniandbaniers. h . K h o d a h t r o d u o s d t h a ~ ~ . S . P a t a n a n d O r . M I  - 
~,whowhobtakecareofthepartkipatDlypaassdidenllyhg~issue6md~ 

D r . A s h o k K h a s h t n w g h l t o t h e f a e a ( r r u r ~ ~ t h e ~ ~ h b L y h  
a d a r t o s e t t h e s t a g e f a c t h b s e s s b n . W e H e ~ t h a t h a d d S l P a A l  
projed towards anmedabtbn d renewabh e m .  He an eommcfd vWRy 
o f t h e r e n m a M e e n e r g y ~ . A e m d h g t o h m m s e n e c ~ b r ~ ~ h a v s  
awrmibnantfaranawaMeenergy~e.g.-elecbiei ty~sharldpmuida 
for th i rdpar typuchased~gcwretsd .~poHedat t~~~noWrgachra lyhappanad 
o n g a n d ( i l n a u d e s p i t e g o w m & s t o p ~ h N . I ~ ~ . b ~  
thatvarioussrtbsidiaspreval inginenergyseclaat~RIsulthdedmaSq~ 
energy -t. 

Mr. K. Sudhakar. Dimtw, Mls R R Bbenergy LM.. pnrsentsd lhe eqdmm d his 
organization in devabping Bio-mass Ga&ic&m projed based m IGCC bdmbgy- The 
p r o j e d h a s t a k e n i n E o o o n s i d a a t h a l ~ i s t u s s ~ ~ a v s l a b i l y . ~  
ecxnomicviabiMyetc.Healsodescribadthe~soLialimpaddthepcljedhthealw 
(Wekt Godavari Distrid d Andhra Pradash). Despite al W posifkre facWs h the pmjed he 
i s f a d n g a n u n b e r d ~ s h c l , t h e r e i b m c a p s c Y y ~ m i h a ~ b  
a w e C l a t e t h e l * m o v a t m s h t h a t a d n d o g y . m a v e r y ~ ~ * p a a r t r L  
O f c D n M e n c e a m o n g t h e ~ .  k s u e s s c s c a a r t a r r t ~ d n p s e s e L c . a k o  
po&eachdenge. 

Mr. Sub& Nathak. Managing Dhch ,  b b t  Dymmh Pvt Ud.. shwd his epsimm on 
lmbhmag renewaMe eneqy. The ocganss8m 

. . i s a e l i v e i n ~ S d a W a n d S d a  
thennalsedaandisfadngeomiderablapobbmsasthisseclothasndmdymmaup 
w i t h ~ v i a M a t e c m d o g i e s c o n p o n d ~ t a r v e n D u n s l e n e r g y a n d a ( h s r  
ranawaMeenergyk&dogb.Harafenedlothe~axl l r&kbndRaewabb 
energy in total energy generation. Some d the banks Uml hts p@ed faced are W d 
infrasmdweadtrakting.ladrdawamessandotdn*daetdpeqh. 



r - ,,,, uppwtunaes exlst for renewable energy development in the countrj but -pita 
serious govemment efforts and inputs, renewable energy development could not be r e a l m  

I* on a large-scale. The participants shared the barriers faced by their groups; these could be 
clubbed into technolog~cal. financlal and policy-institutional and social categories. 

Techno/ogical baRiers 
- Lack of established tech- 
- Low converrion efficiency leading to high wsts 
- Lack of maintenance, service qualities and reliability 
- Lack of proper documentation of projects 

Financial bammets 
- "~adc  of availability of sufficient funds 
- Difficult access to govemment pmgrammes and financing agencies 
- Price distortions between conventional and renewable energy 

Policy - lnstitW.onal& Social barriers 
- Inconsistent SEB polic~es 
- 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, operationand maintenance . - 
- Multiplicity of decision making sgencies in Central. State and Local levels 
- AtMude and mindset of people - no benefiaary participation in plannhg and 

designing 

I Technical Sessions I1 : Recommendations for Promotion of Renewable Energy 
) in India 

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

WGI - Technology 
WG II - Finance 
WG 111 - Policy, Institutional & - I 
WG II - Poticy. Institutfonal8 Social - II 
The working groups deliberated among themselves to fml the solutions to the barriers that 
were identified in the technical session - I. The sdutions identified by the working groups 
were presented to the plenary. Annexwa contains the detailed list of solutions. Tine Fi t  
being a very exhaustive one, it was thought appropriate to pick up the most important and 
the most urgent ones to develop an action plan for them. The participants expressed their ' 

opinion through a voting exercise on identifying the issues that should be dealt with 
immediately. Following issues emerged as ones requiring immediate attention: 

1. A Comprehensive National RanewaMe Energy Policy 
2. Avalabiity of Data-base of Techndagis with a Nodal Agency which is easily aaccess'ble 
3. Full-cost Accounting induding environmental & social costs 



D r . A s h d c ~ m p h a s b d h t t h k R a n d t a b l e s h o u l d m b b ~ a h e r ~  
a s u s u a l m e e U n g s o n ~ ~ i r r n a s  HemmiiandihditwoJdbuseMb 
d i i k h a t s h o u l d b d o n e ' b y O o r e m m e n t . N o n O o v c m m r f a l ~ ( ~ ~ O ~ ) ,  
FvoWDevabpers (Ldhers takehdderrbaccskraDBhspnmol iond~~h 
India by remavl*) b m b s  and fh&g ast-efiec8hre sobhs  to Um bsms Ha btiebd 
a b a r t t h e f r a m e w o r k o f t h e R a n d t s b k a n d s r i d ~ U m ~ r r a u l d b e ~ i i a t  
theendofthedaytheparlidpantr haveiden~adelWteplndaQanandhawwotlad 
tcmardsitsfonovwp. 

I r r . R o n ~ C N e f d P a t t y , T h e m ~ O I o u p h c ( L e o ) , h h h r a b a * ~  
~onthepraclilanwspar(lapatbn . .. b m e k a i h e ~ ~ H e . b ~  
i n t h a G E P C C S ~ ~ E s a n ~ m h s ~ k a y s a d o r l a ~  
mib;gation. Theprojedisamadat(idiMngirbrmatbnondtecMcd-b 
diversify stakahold8rs' sdivily for mRig&m d GHG e d s h  (LhWed pmzanWm irr 
svailable in Annanre - If) 

MR RICHAW) EDWARDS 
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OPPORNNfflW AND BAWIlslS # RaaWABLE ENEUGY PROYOTION 

The objactive of & Seaar: was to *WWy the opporMaics and bar* fachg the 
renewable energy sedor. The session amsis&d d Wo a c h i h  - 0 a secies of 
presentah by the renawaMe paditbners and 8 )  a wMng group exercise to idenlify me 
opportunities and bkhs.  Dr. Khmla inboduced lhe nda&ors Mr. S. Patara and Dr. Adili 
Haldar. who ware to take care of the fmWpaby pmcss of identifying the issues and their 

Dr. Ashok Khosla brwgtW to the fore a few issues facing We renagble energy indusby in 
order to set the stage for thjs thiP. He talted akxa the h, d DESl PC;= 
proieatowardscDmmeniaKzatmof~emfgy.He~mcacmerdalviabiWy 
O f t h e ~ a n e r g y ~ A a o r d i n g t o h i r n t h e ~ p d C i e r r s h a l d ~  
m r m i t m e n t f a ~ e n e r g y d a v a k p m a n t e . g . ~ ~ b o a r d s b h a J d p o v i d c  
for Wd party purchase d powes genmtd. He pdnted art that nolhhg acludL hwe-d 
o n ~ ~ 1 n o w d e s p i t e ~ s t o p p m r i t y h R . d a n e r g y s e d a . H e ~  . . mat various wbsrhes pwailing in energy sedor at 6nes msuM h decelerating mewabk 
snargyd-t 
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RAVl ENTECK L I M ~ D  
Chennai 

- Ravi Enteck Lkdt.d h tho oxduphre 
Licensee of PRME Gasifiers In India. 

. Ravi Enteck Umi(ed with Its expodome In 
~ - h  w e c b  bdnging up 
5.5 Mmt B b m s s  Power Pmj.d at Emde 
whkhwfllbeflrstofll8kindin)ndhurlng 
PRMs Advanced OgHkdon T&ndogy 

* REL b looking fw Potsrdid investom to 
compkte the Finracial dosure 



.arge Size Projetts ( < 30 MW ) 
Large biomass-based Power Projects can be 
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 
Sugarmilts are assured of their internal Power 
& Process Steam requirements and excess 
power can be sold to the User I Utility 
!VITH GASIFICATION TECHNOLOGY SUGAR 
MILLS WILL BE MINI POWER PLANTS 

kechnology Transfer 

PRM Energy Systems, the 
suppliers of the project, is a US 
The project involves transfer of 
from the US to India. 

technology 
-based firm. 
' technology 

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



)(State Electricity Board Policies 
*Nost of the SEB. do not hmr, a 
-PdwtrgrrdinO - 
Pumhaso 

AlSEB. thwldhaveakngt .mrpokyuwl  
shookl come out rrilh a rtngle window d.p- 
for Grid Tkup kcintk., Power Purduw 
Agrewnent. 81 any 0 t h ~  chmncos rmquL.b 
Govt of indh should anplurb the dimfirnr 
ahrsn to the SEBs to fix a minhun Pawr 



Sectoraf Experience: Wind 
r .  - ..yu. .< 

20,000 Mw of Wind power potential can be 
harnessed in the country 

High potential sites for wlnd energy are still 
available 

Bigger macbines (500 KW - 750 KW ) have started 
coming to lndia 

Operating costs am among the lowest in India 
due to low cost manpower 

Barriers 
Wind Ehsqfy Entttusiasm was generated by 
sops and kilted by MAT 

Policy shifts within SEBs have affected wind 
energy sector badly 

Deafults by Existing turbine owners have put 
the Fls 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 
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Renewable energy projects 
Opportonities, Barriers & Solutions 

.~ . . 

Ajay Narayanan 
Vice President 

Environment Management 8 Social Development Grwp 
~ecentralized lrkastrudure and New Technologies Group 

bi, ,About IDFC 

Set up in 1998 to 
- Lead private capital to commercially viable 

infrastructure 

Focus on 
- Project %awing and facilitation 
- Policy advise on infrastructure 

Other areas 
- Advisory services 
- Initiatives to create changelrefom I 



& , Renewables in lndia 

7 % of total capacity from renewabfes 
Significant contribution from 
cogeneration 
lndia is one of the largest markets and 
manufacturers of solar PV modules in 
the world 

Financing of renewablas in India I D F C  

Focus of IREDNNES 
Terms 
- Low interest rates 
- Payment moratorium 

. I - SubMies ~TOIVI MNES 
- guaranteed tarHffor p a w  sale 
Issues 
- Target driven 
- Little focus on O W  
- Lack of wi.nt.tlon to nraLet 



I Barriers 

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

Price distortions 
- Environmental costs 
- Social costs 

Government is the main implementer 

- Limited leveraging of private sector service 
provision efficiency. 

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

ii 
I I> Barriers (cont.) 

High transaction cost 
- Centralized approach based on approved 

technologies 

Issues in implemetation 
- Focus on targets and not on service delivery 

I 
- No incentives for focal entrepreneurship in 

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

.. . . ~ . . .  . ensum operation over the anticipated life of 
the device: 



I & Addressing the barriers 
Policy (cont) 

+ PDA IDFC 

~ .. ~ 



Thank You I 
t 

! ~- I 
. ~- 

. . . . ~ ~ . .  . . ~  . .  ~. . .. . . . . .  
~ ~ 

Pi 



Area&t icpiduaofthebaniarr facedbywdevebperr&f inandelmem 
fromthesepresentations. Inorder torece ivamaainp l tsonwadbaniantha  
guestion was put fornard to a brger audience Vwagh a particpetory exercisa. The 
parlidpants were divided among vwiws stakaholder groups like 

Ropd- 
Fi i lnst i tu t ions 
Oovt. and W i B o d i  
v w  

ThagoupswtheopporhnitiasELbariarrasfaardbyrerpeetivegarps. San,d 
theopporhajtiesasidenli l iedby~~amlisledbdow. 

/~pportunities in the ~enewabla E- Sector as ~ent#kd by Pa- 

9 ~eanomicdevalopnntuahgbcalresarces 
9 RETsforwatermisJion.MrasBudua,anergy 
9 Appopr ia te~ fo rmnmni tydavabpment  
9 Biosas@paww 
9 BianathaMtknofbagasSe 
5 smaahydn,~tiai-15.000to20.000MW.atly10.000klWQvebped-m 

potential 
9 Gmwingmarkel 
9 Grawlhh-oppatujlies 
9 Wcmthinandlarypro)ecls 
9 18.000vinagesnot~tobe-togid 
9 PoarreliaMitydgridandinedequata-suppat 
9 AvaPabity of abundant nahlral resouces 
9 -Davekpment- 
9 DeatnbaCredenergy-nrelcdecbRication 
9 Empislmentg- 
D R&Dopporhnities(Costeffacthraness) 
9 ~ c m i n g l n s e r e s t i n l ~ ~ v a t h r e f i n a n c i n g ~ k ~ w i h d a r d o p n a l  

agencias 
9 ~ e t ~ ~ ~ t ~ h a v s ~ . ~ t s c h n d o g y ~ a ~ d ~ m p o v r m a t  

~ m o r e v i a b l e p r o d u d  t 

D ~ o m a n k r e f o r m s ~ a m o n r f a v o r a b b s m k a m n l b r ~ ~ p m a l a n d ~  

~ l o t o f ~ e x i s t f a r a n a w a b i a ~ ~ h ~ c a n b y b u I ~  
s e r i o u s g a r a m n a n t a t l o r t s a n d i n p U s . ~ ~ ~ ~ m ~ ~ ~  
on a farge-scala. The ~ s h a r e d t h e b a n i e i s f a c e d b y l h e i r ~ . h e s e e o u i d b e  
d u W e d i n t o t a d n d o g i c a l . f i n ; m i a l a n d ~  

. . .  and socid degnies as given 
bebv. 



RECOMMENDATIONS FOR PROMOTION OF RENEWABLE ENERGY IN INDIA 

The obiective of this session was to identify. the suggested solutions to overcome the 
banies, 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 y t  the solutions ii) A group discussion and voting exercise to idenlify the major or 
most important solutions. lii) Formation of action-group to follow up with the action plan to 

... . . . . . . materialise the solution points. 

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

WGI - Technology 

WG II - Finance 

, WG 111 - Policy, Institutional & Social - I 
WG N - Policy, Institutional B Social - II 

The working groups 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 presented to the plenary as follows: 





~~ 
- -  - 

Barriers 
~ ~ .. . .. 

~ugge'sted Solutions 

z Power a state subject . Policies of SEBs should be consistent 

I 2 Lack of good privatlsation policy - PPA. Leasing period, water cess, wheeling I . Targets to be set as per long t e n  plan I 

P Inconsistent SEB Policles 

2 High risk with off-taker (SEB) . . ~ ~ .. .. . - 

P No time frame tor government clearances 
-- , ~ - -. 

z Lack of commitment to implement from government and developers 

and bankg, third party sales L - - 
- . . 

Mechanism to monitor compliance 

More participatory - all stakeholder 

Specified timeframe and accountability of the office concerned 

Erihance our awareness of officials 

~ - ~~ - -. 
Policy change for permitting third party sales 

2 Intervention of Government on procurement of international funds For internationally funded project Govt. should enact as a facilitator only 
~~~ 

mechanism of new technologies in regulatory authority . Capacity building of govt. official facilitated by govt. with an expert 

z Need mechanism for judging credit worthiness of sponsor 
- ~ ~=- - -- 
P Need deemed export for all RET 
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Renewable Energy Devefopment in' India: 

Barriers and the Way Forward 

Renewable Energy Rogrwnr in India 

CurrentpanemsofenergyuseareQusinggowingmnrananoverthewald. 
energywithinandamongmu,biesishigMyinaquitaMe. M o s t ~ t a n d e n e r g y s a r r z s  
lead to high b e k  of pohtion. Fossil fuel reserves are not only depkting apidy but the 
m m b u s t i o n o f t h e s e f u a k a t D o l e a d s t O a t r n a s p h e r i c ~ ~ ~ a r e r e s u l l i r g i n  
gkbalwarmingandseabwirke. Cleady.alkmthsovcasdenergyaen~~ugenfly 
needed. and among these renewabk energy offem mSpr . Mullilaterdagendes 
s M a s I h e W o r k l 8 . I * . t h e A s i m D M I X n * . l M n d h ~ ~ F a c i M y e r e  
nowadivelyseekingrenmaMeenergypPiectoforfinandng. 

lndiahasonedthewwWslargest renewsbleenergypmgrammes. HseekO(a)-- 
the sham d remwabk in the overal instalad capadty d power generalion. @) maat iha 
energyneedsofNaladmarespforaWtyd-.(c)mi*nhethedndgary 
andhedth hazardsfaced byRlalwmeninfolowhgtheageddpcadicedcodringwilhfue4- 
woodedectedfrombngdistanarsand h~mdcstovaswhichemitabtdsmokeand 
( d ) e x b a c t e n e r g y f r a n u b a n a d ~ l w a s t e , b a s i d e s ~ . o a a a d ~  
sauces. The~ideaofRmawaMaenergyp-ogrsmmeinlnaammttosuWiMe.~ 
mppbmmt, the mnventional enegy gtrneration in meefing h basic eneqy needs d lhe 
awmwnityatlarge. 

A s o n D e a r m k r r 3 1 , 2 0 0 0 i h ~ h e d d b t o d & W & y a l e c b i d t y M  
reached 3000 MW. mpmsdhg 3 per cant d togi grid w. -. ansdenng 

. . Wa 
estimated potantial of 100.000 MW. the achievement so far ere margiral. The pokdW ad 
a c h i e v e m e n t s k r r e s p e d o f v a r i w s n e w ~ R t n r m a b k ~ o f e n e r g y ~ ) a e g ' n e n i n  
Table 1. 



By this time policy makers reaiised that for a renewable energy programme to stand on its own 
feet. a market based approach would be m e  effective than the kind of financial incentwes and . 
public tnvestments that had been the main instruments earlier. A range of conducive policy 
measures was adopted to develop market linkages and promote commerciatisation by involving 
private sector and by providing more fiscal and tax incentives A number of other structural 
changes were also adopted in order to give a boost to renewable energy programmes 

Unfortunately, despite the efforts by the Government of lndia over the last three decades and 
involvement of private sector for a decade. renewable energy programmes have yet to become 
an attractwe 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 total capacity additions up to 2012 in the power sector should be through renewables, it 
becomes necessary to look into the barriers in renewable energy development and suggest 
appropriate remedial measures. 

Barriers to Renewable Energy Development in lndia 

Barriers to the development of renewable energy in lndia have been identified by the 
practitioners like Development Altemalives, DESl Power, Tala Energy Research Institute. 
Central Electricity Regulatory Authority, Winrock International lndia, Confederation of Indian 
Indushies. These can be discussed under following four inter-related and overlapping 
categories: 

Fimanaal baniers 
b Technological baniers 
r Social barriers 
z Institutional barriers 

Financial barrim 
F1. The chronic lack of financial resoufces for mmerualisation of renewable energy 

technologies 
F2. The higher initial investment risk in renewable energy arising from both the lack of track 

r e d  of the technologies and the lack of market demand 
F3. Distortions in the energy pridng policy. induding highly subsidized and underpriced power 

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

F4. Adverse pricing policies and lack of standardisation that hamper innovation and improve 
upon the design and in faulty selection of beneficiaries 

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

Technological barriers 
TI. Varied viability of techndogies according to location and context 
T2. Seasonality and irregular availa!ibty of the primary resources for rnanyrenewable 

technologies require back up besed on conventional sources of energy 
T3. Lack of standardization in thc system components and absence of long-term @icy 

instruments leading to manufacturing, servicing and maintenance difficulties 
T4. Mismatch between locally manufactured components and imported parts 
T5. Absence of effective servicing anfj maintenance network and inadequate user training 
T6. Poor co-ordination among researchers, academic institutions and private industry 



Wl. ~akeaaesstoeledric#yaconstitulbnaihunanri~htfa~dlizenoflndia 
W2. Cmak legal framework for porn# ssda and use of mmmbh to enabb 

such h i W k s  to work as M part- with the c e n h b d  sador 
W3. Establish fiscal and o t k  incentives to matte dmmkabd power and remmab& cmtzqy 

c a r m e r c b l l V c o m p a t i t i v a . i n d u d h g ~ d ~ t o c e n W i r e d ~ s e d o r  
W4. Romale R&D. application and use d pmer fmm decentraCnd and renewable samxs 
W5. Pannit generation and saling d anargy fnnn h d q m x h t  Rural Power Roduarr 

(IRPPs). both to ihe grid and lo th*d partRs 
W6. Set fair c o n d i  for wheelkg and banking of elec$idty by IRPPs 

W7. ~ h n w a l i m i n r e n e w a b l e ~  
W8. TieupwithlRPPsforfocdpanrarneeds 
WB. Take advantage of fundii available from dmata change mil@fb sarced 

Frl. lnboduce a fmmwork so that dacerrbalised power and energy service compariat c m  
b*ldlRPPSwltharthassles 

FR. Create a iegd framework that akm genemlbn. sesng of elecbicity ad enecgy . wilhin a given area from 7 p h b  
Fr3. CraatedhmERCRJeskrlRPRhalstatsr 
Fr4. Defhel lerdes.rsspon*bityandauhaRyofWCskrthe~ W 
Fr5. S$eamlinethefmcdumsfor~sndappweQwithasinglewirdawsysbm 
Fr6. Review and sbeamiine the tachnical, fhandal and mghbry condb&ls kr qCd 

a m e d i o n o f i R P P s . w n h ~ w h e e h g ~ u d e r i h e ~ ~  
MrmJ 

8 Fr7. MakeitcanpulsoryforthegldtobuyparabasedonMNESpicefomrts 
Fa. Impose a smd natknal levy an fossil fuel ehcbWy to hnd clean elecbidy and enmw 

I 
sarvioes 

Fr9. M a k e l h e s e a n d o t h e r f u n d s a v a J a M a t o m n w c i a l b a * s a n d R l r e l ~  
f inarcingagen&stoenablekcdbanktopovide~~(adecenbasssd 

1 
-- 

FrlQbtabkh slanting mechan&m kr pmvidhe funds b k m t & s d  pmer and anaglr 
serv icaconpen*rsandIRPPs(rMlar~Rtaa lE leMkah~(RECs)and I 

PawerFhanarCaportatbn(PFC)inthecsnlraiisedsata) 

I Frll.Providafuds and &abM ~ f w n r a l a m m d d  bank b m e n d  pmvae 
cash-aeditFadEfiestodearhdsadpowetandawgyservicecompaief 
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I 
I 

The epidemic in Swat (Gujarat) in 1994 serves as a key milestone in the development of the 
solid waste management -tor 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 
madkted in public interest litigations and non-government d o n  involvement. Supreme 
court issued guidelines for solid waste management and -Uy (2000) in accordance with 
Supreme Court directions, the MMOUDdtPA, GOI, set up a Technology Advisory Group (TAG) 

I 
for improving solid waste management. The TAG includes representatives from relevant 
Ministries, urban local bodies, NGOs and other technical experts. In Jan* 2000, the Cenhal 
Public Health and Environmental Engineering Organization under the MOUD&PA brought out a 

I 
manual on Municipal Solid Waste Management to provide guidance to urban local bodies. 1 - 
In October 2000 the Minishy of Environment and Forest (Morn issued rules that iay out 
procdum for urban local bo& regarding waste cokdon, storage, segregalion, 
transportdon, processing and disposal. The MOEF rules aIso set ricsdlincs for eihb to 
es#&%h suitable nwtepfftceJsing and dfsposal fodilies. F u c t h m  tt#sc rules allocate the 
following responsibilities: 

I 
i 

The municipal authorities are mponsible for overall compUcuce with the rules. The 
municipal authorities are to submit an annual report to the State w e n t  of Urban 

I 
Development in a p d b e d  format. The municipal atltho~ityI/operator are also required to 
obtain pamission ftom the State Pollution Control Board for setting up a waste processing 
and disposal facility. 

I 
The State UD hes o v d l  -bility for the nrJiweetuen# of the provision of these rules. 

The State Pollution Control Board is responsible for monbrhg unnplimcx. of the set 
standards. They are also to submit to the Central Pollution Control Board, an annual report 

I 
with regard to the implementation of these rules. I 

Clearly efforts by local bodies need to be facilitated if the c&t momentum is to be maintained 
and timely compliance of the d e s  is to be ensured. It is w i t h  this context that the workshop 
has been planned. The objective of the workshop is to identify areas of support required by Wan 
local bodies and systems required to deliver effective solid wate management services. We hope 

I 
to initiate an honest dialogue amongst all stakeholders. I 
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DAY TWO 
December 20,2001 

( 9:30 - 11:30 ( SESSION IV - FINANCING SOLID WASTE PROJECTS 1[1 
Private financing and development of solid waste projects (collection and 
mmptation,  resource recovery, sanitary landfills) are. presenting unique 
challenges. Size of investment vis-i-vis project development aud 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 h m  the perspective of individuals who are key to making 
these transactions happen. 

Mr. V. Suresh, Chairman and Managing Director, HUDCO 

1. " ~ e n c e s  in Lending fir S K U  for: Quipment, Collection and 
Transportation, Resource Recovery (cornposting and m)", Mr. V .  
Smh, Chairman and Managing Director, HUDCO 

I 2. ''Cbtiractual and FiMncial Issues in Lending to UTE Projeds - The Case 
of Luabrow ", Mr. R Mohan, AVP, IDFC 

3. "Lending to Urban Local Bodies for SWM", Mr. Shekhar Damle, Dy. I GendManager,ICK: 
4. "'PubZic Aivote Partnershi, - The BATF Cate .%I& for Comprehensiw 

Approach to SWM': Ms. Kalpana Kar, Member, Bangalore Agenda Task 
Force 

Pinelirto (to support as required during floor responses) 
Ms. Sandra Cointreau, Waste Management Consultant, USAID 
Mr. Greg Wier, Waste Management Consultant, GEP 

I 
11:M - ll:45 Tetl 
11:45 - 1245 BREAK OUT GROUPS 

organize break out sessions 
Hand out a &@ list of questions 
Esch p u p  to come back with a thra (3) coneenss and/or questions to put 
to the panel of state representatives 

(Facilitator to be present in each group) 



Y#ui I&iuid, mux; Ilr m llyli m , rn~2"~ 2 ; :  , C"" jl..#,ll 

. .  , Weighing the Options 
- 

National Workshop on Solid Waste Management 
December 19-20,2001 

New Delhi, India 

Greg Wikler 
Global Energy Partners, LLC 

Lafayette, California USA 



Indian cities: 
r Waste volumes are large 
r Practices vary widely 1 

r Key issues for consideration: 
Funding mechanisms Waste composition 
Fund access Disposal methods 
Agency roles and responsibilities Landfill infrastructure 

MoEF rules governing MSW 
Several MSW technologies already under 
demonstration 
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)) Advantages: "Windrow" Cornposting Facility in the US 

Eliminates more waste volume than any other non-thermal technology 
Significant field experience 

)) Disadvantages: 
Requires energy for aeration or land area for turning 

- 
* Returns more carbon to the atmosphere than any non-thermal 

technology 7 





organic material from MSW into 
dense and solid fuel pellets that can 
be used as main or supplementary 
fuel for industrial boilers 
r Advantages: 

High energy content 
Convenient for storage and transport Industrial Boiler Powered by Pellets 

r 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 11 



enhanced microbiological 
processes to transform and 
stabilize organic waste into high 
volume methane.gas that can be 
collected and used for energy 
projects YOIO County California Bloreactor 

)) Advantages: 
Rapid organic waste conversion I stabilization 
Maximum landfill gas capture for energy projects 
More efficient use of landfill space due to rapid settlement 

n Disadvantages 
a Requires high organic composition to be a cost-effective option 

Limited technical experience 18 



* Organic content of MSW is low relative to EuropelUS 
Technologies are expensive and unproven 
Waste volumes not significantly reduced from these 

technologies 
MoEF rules may constrain cost-effective 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 

I 15 





















b p l e  transfer stations to be provided in cities where landfill sites are 
~l~!llliiiii~k,~nd 15 kms. 

b e t  sweeping to be carried out on a daily basis on all streets; and 
eduled weekly offs to be provided to the conservancy workers on 
tional basis. 

ropriate penal provisions to be incorporated in ULB Acts with 
ers to local authorities to levy fines; and 

tection to officials under the Atrocities Act. 
. . 

- Solid Waste Management Workshop 

a 





for differential technology & standards approach for 
TPD and > 350 TPD generating, areas; 

nths grace period for upgradation of existing landfill 
including leachate management; 
dumping must stop immediately through the PCBs; 

ary Landfills a must; and 
election based on 1991 guidelines of the MoEF, 
ise meant for hazardous waste and waste 

ment and residual disposal basis. 

Solid Waste Management Workshop 



~ ~ s s i o n a l i z e  Financial Mgt. 
,le entry accounting, improved budgeting systems 
W i n g ;  
ved MIS with focus on billing and collection; 
rate municipal budget for SWM and identify actual 
f the service; 

ually move towards full cost recovery; 
on Solid waste servioe: 
ion 1 : Single user charge I 
)n 2: Collection 8 transportation- fully recovered, and disposal- 

port from general revenues; and 
I 

ve efficiency a m  ,,. 1 



. ~.~ , . .~ . .. . ., . 
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' / I  . . . , ..-, . , -3 .., v , , . ' 1  ..I ,.,. , L.. .. ... . I.. . . . , .' - .. . .., 

ilitate availability of suitable sites for solid waste treatment & 

up a core group for hand holding support to ULBs; 
olve additional finances, tied to SWM; 
Ive regulatory mechanism for PSPs; 
monise Labour 'Laws to facilitate PSP; 
ument & Disseminate success stories; and 
ilitate setting up ofdointly owned facilities. 

olid Waste Management Workshop 14 


