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7he impact of global climate change conlalns no boundaries and cont tnw to attnct intrmst~onal 
attention while k i n g  defined as the "21' cennuy conundrum". Corpontc enwonmmlrl 
responsib~l~ty programs and the development of tnstitutional consatiums haw cmcrgcd In an 
e@orl to address climar change as a long-term isate. These Coward lh~nkmg instibtions and 
companies are working touards defining optimal approaches that can be emplojrd to nubgatc the 
growing h e a t .  It is anttcipatcd that thesc cxtcnslve emission reduction appmachcs uill pro& 
advantageous to the social "botlomline" in the long-term and will prondc abovc-army rchlrns 
to c o m p m a .  Thcsc interventions have and will continue to c a l a l ~  a new oflsfmng of 
technological and research cndcavors to address 
thesc issues. .4 bmn m&medmg o./dr r- rr 

04 b a p o s l l l r  *+--. OLk 

Financial intmnediary instirutions across the 
world recognize that these emerging issues - - m . c s  

could bvlslate into immediate and near-tmn 
risks. As the international climate change negotiations evolvc and dcfioc how the hcurid uill 
address issues, it is uncertain if thcrc will bc threats to businesses hrm drastic s h a ~ i e r m  pdcy 
changes raised or d~sintegration. It is felt that thcw uncntainties and ongoing chalkngcs will 
crrate opporkm~iies whlch che FI community has a key role to play. 

Over the course of the past two years, the LBGIGEPCCS polect has bun uorhng c k l ?  u?th 
fauard-hnlong lndtan financ~al lnstitutlons In bu~ld~ng thew lnstltut~wul capacit). to undcraud 
the emergence of cl~mate change issues as n,cll as  hlghl~ght~ng the Grcedmmc Gis (GtiG) 
enusslon mlttgatlon potenha1 of the projects This undtrstandlng u ~ l l  asslst Fls to explore ncw to 
muchm projects for F i m g  under conventtonal and hybnd m\cstmmt v c h ~ l e s  LBGGEP- 
CCS continues to build upon carher outreach achnllcs by provldlng t a h n m l  assinurc to Fls to 
conduct extenswe porlfol~o rcncu3 the purpose of n h ~ c h  IS to anal- the gas 
reduction potenbai of spcctfic energy related projects and examine (hc m k  e x p c s ~ ~ ~  

In support of k s e  actiwtles. LBGIGEPCCS designed the second portfolio mriea. a l p s  
activity uith three lead~ng India Fls. The second Portfolio Revicw .u= designed in IWO phvcs to 
a review of Lhc Fls project portfolio documentation and strucrurcd interaction w~ lh  W m g  US 
and international institutions models on GHG;Tnvironmcnt analyxis and shwnmng. Thc 
objective of the Phaw I. portion entrtled Smngtheming GHG Assru..enr u d  Ad* u u  to 
gain a better mkscanding of in~tiativcs d k c n  by instrtutlons IO thoroughly cvalmte thcu 
GHG inprcf foolprint and potential mitigation whcms. A f M h a  objecbn u x  to q u i p  the Fl 
repicsmlativcs with appropriate anrkylical md cutting-edge look h t  could bc utllizrd to rsscss 
GHG emissim and also to serve as prc-screening and evaluation tools. 

The Phax I. segment was held from July 29 - Augus~ 2. 2002 wth m n g s  orgaud m 
Waslungton D C  The delcgalron mas complscd of rcpocnubves fra ILBFS. DECK, and 
IREDA LBGlGEPCCS also ~nv~tcd a senlor rcprcsmtatlve from IDFC, uho had parbcipted m 
the first porlfollo revlew The scnior rcprexnutlrr from IDFC IS prrp.nng a congrchcrm\r 
cltmate change shatcgy f a  IDFC, and t h ~ s  \ i s~ t  uould asstst in providmg s u b t u l  ~npuls and 
parmenh~ps to che~r strategy 

The meetlngs were orgm~zrd to showcase a rmgc of models that illustnre the p m x s  and of how 
f l s  manage nsk and pus~tlon lhcmsel\.cs and clientele to reap the hencfits of cmcrpng GllG 
oppomnlhes 



These models included: Traclung GHG's in selected project portfolios: Managing and Smrhrnng 
Carbon Rtsk; Developing GHG Reduction "Incentive B w d  Programs. ENblistun$ Cuhm 
Finance and Funding MectunismvTacilttics. 

An initial measure. that LBGIGEPCCS has supported and that also reflects the status quo for 
forward-rhinlung inshtutlons. is to back and m e  the lcvcl of GHG anisuons mtcnsrty of 
portfolio projects. Understanding the depth of emistons a111 indiclte potential rulncraklity. and 
impact and will lay the groundwork for &vising intcnenttons that can shape img-lcm, 
institutional renew practices. T k  Ovcrwv Pnvate lnvemncnt Corporation (OPIC) and che 1i.S. 
Export-import Bank (Ex-h)  have institutionalized the pnc t tu  of tracbng and rrportlng CO> 
emissions for specific portfolio prOJccls. OPlCs emissions Inclung is focused exchSi\rly on 
power projects which comprise of 45% of their project portfolio and arc inherently l y onrNcrs 
of GHGs. Ex-lm 's reporting focuses on power projects, as well as t h e  induwnrl cnerg?. 
intensive sectors. A systematic data collection of GHG emissions can pro\i& vlllubk 
informatton to the Rs for devising programs lo smcturc inherent risk and :a p m ~ t m  pryccls for 
emerging intcmatNxlal oppommilics. The Ex-lm modcl is a prime csanplc of che success of this 
backing program. This model led to the development of a new mnnorahvc pognm that r i l l  
pronde exclusive "special mcentivcs- for prqccts that reduce GtlG's according to Bank 
benchmark nanbrds. Thcsc types of incentives arc fostmng a balanced appoach that is a XUI- 
win- sttuation for managing latent risk. 

Aon Risk Semces, Ltd has k e n  on the forefront of mamg~ng nsk from GHG c r m s s m  .nd hrs 
designed a f u l l - m ~ c e  C a r h  Ruk Mmagemen~ prognm rvlthin the overall nsk m w g c m m t  
s e n l c a  Aon p r o n d a  a blend of financial. nsk and tns-c solutions to cnhurc the 
ennronmmtal srmchrnng of a project and that wtll alleviate the bonomlnne project nsk ThcS 
m a g m a 1  nsk soluhons will be exceedingly lrschrl for mprobqng o v m l l  srrcngth and 
abtlity to obtain and access prefcrent~al financing T k  measures also u.111 ensurc that p r o ~ ~ ~ t  
development cffor~s arc stymied by the mida t ion  hi& m y  environmental pojeca.  

bs lng GHG oppwholihes have cultivated existence of the m t l o n  of spectal cubon fac i l~ua  
and funds by the IFC and the World Bank to purchase prqect cenilied e r m + s m  rcductrms, 
demonwratlng thssc rypes of models are beneficial to an FI as they lay the g r d  work for the 
development of FI "carbon bank schemes As the search for solid prolects contlnuc Lndun Fk 
could play an tntegral role lor these fund~ndfactltties as " p r c - m m g  clcannghousc" 

Ihe Lawrence Berkeley National lab's P m F m  s o h  is an invaluabk tool that Fl's can 
utilize when evlluating energy projects. The P m F m  soh,lrc can be consldcd a -pm- 
screening" tool for appreciation. as projects are review. Thc s o h e  can also be uwd as the core 
for a fee-for-scnice model or a project sponsor requirement at the time of finance. 

LBGIGEPCCS was encowaged by the strong cngagrmcnt and mtcmt,on of the Phrv I. 
delegation. The participants expressed that t k  modcls mill establish the forndahon t o a d  
daigntng tailored p r o p m  for their institutions. LBGGEPCCS a l l  continue to work WIII the 
tnstitutions in facilitahng partnmhlps initialed during che visit. l a a m c  M c y  N a l w l  b V s  
PmForm s o h a r e  w l l  be an excellent tool for these 
institutions to use and provide the necessary 'know how" in 
undmtanding the techntcal intncac~cs of climate change 
mitigation pro~ects. Ovmll.  the delegation concluded that 
an integrated FI strategy will m e  as the cwnmtonc for 
der~loplng "finance friendly- mit~atlvcs that will further 
support climate c h g e  millgation mcasurcs while 
simultaneously properly structuring and managing institut~onal n s k ~  



The Phase I stgmcnt of the Portfolio Review introduced the dclegatm to lcadmg models and 
tools that nould asstst hem in cclluatlng and structuring climate change nutigation prqects To 
support this process. LBG'GEPCCS organwed a ti S %is11 (k I ) that bmughc rcprrsolutivcs 
of four lsadlng Indian f i ~ a l  institutions to H'ahington D C 'll~~ deicgatlon's visit -as 
dcsrgned to pronde an oppormnify to meet with a range ofU S lnsnhitions and ;Irsoc:atKms who 
employ and promote GHG and Ennronmcntal cntena dunng the analysis and appmvll pmcss ot 
projects Models of carbon nsk structuring and GflG aswssmcnt tools w W m  also h n d  

It was envisioned that the U S  segment of the renew would work toaard csbht~sh~ng chc 
foundation of deslgning prellmmary cntcna and p r o m  for introducmg GHG and 
env~ronmental analysis into the respectwe kndlng and ratlng cnlma The l ong - tm  p a l  is to 
cnable the Indian FIs to develop strategws that focus on wlsting clients in dc\r+ng em- 
tiading soluhons to nuttgate thc~r exposure to potenlial greenhouse gas mss lons  l m ~ b o n r  
This will enable them to m m g e  porlfolim of lowcarr carbon offsets and con~mbonal a s  
pollutant instruments and to onpnate deal flow for rencnablc energy and carba, offset .ssas 

To identify and address thc key technical. accounting challmges associated -7th 
GHG m~tigation projects 

To undmcand and differentiate existing approaches and methodologm fa 
e\aluating ~ndindual projects and portfol~os 

Demonslratc models and prepare for Phase 11. documrnt renew 

Project Podolios identrfied and organrzrd to levmge potenhl oppommittes d ' o r  
structure for nsk sensivity 

Developed suppoa toward establishing and enhancing 4 1 b k  md ~yaclmbc GHG 
emission project cnteria~guidclincs rcknnl  to all types of projects in lnd~a 

- Parmerslups facilihted with lcadlng U S tnst i rutm uith whom purlcipants can 
form informal mtnmks on related clmmte change issues 



The visiting delegabon was compnwd of one =lor rcprcmtativc from each mwiMlon tlut 
mwld be partictpat~ng in the extenstvc Phase 11. document rewew ?kc dclcgat~on zncludcd 

Mr. Sivagamm Pappu Rddi 
Deputy Gcneral Manager 
Flnanc~al S e ~ c e s  
Indian Renewable Energy Dcvclopment Agency (IRFDA) 

Mr. Samtosb Sbidbayc 
Assistant Vtce Prestdcnt 
Enwonmental and Soc~al Management Group 
EcoSmart India (a subs~dtary ofthe lnfnstntcturc Leasmg and F~nanc~al  him) 

Mr. Bbarti Solamlry 
Assistant VKC President 
Sooal Development 
lnhasbuchue Development F i m c  Carporatton (WFC) 

Mr. Ragbm Ram. Swamy 
Senior Assoc~ate 
E n n r m t  and Energy 
Industrial Development Corporation of Karnatah (DECK) 

Thc Phase I. visit was designed to introduce the delegation to lhow W i n g  mnstituticms who uc 
on the f m h o n t  of incorporating GHG and Climate Change clemcnts into lhclr opmoorvl  
practiccs, and have developed GHG risk struchning and asscssmnt processes. Thcsc mstitutnms 
included: 

lntcmahonal Finance Corporation (IFC) - Envimnmpnt Progranu. I F C - N P I ~  

Carbon Facility 

Overxas h v a t e  lnvestmQlt Corpastlon - &mhmmm and Cl~mate Change 
Program Division 

- U.S. Expm-import Bank - Endronmenr andScratogic Pmpams - Aon Risk Services - Cartan Risk hbmgmort  Diruion 

Law~encc W e l e y  National Lab (a U.S. Dep. of F m g y  h b )  - ROFM SoJnorz 

* The W a l d  Bank Group - Proto7jpe C a r h  Fund - Ennronmcnhl R-es Trust - GtIG Registry and Project L h ~ d o p m ~ ~ n r  Senices 



VII. E X l h l l m N G  U.S. AND INT'L MODELS FOR GHC; /EN\ IRON~IE~TAL 

ANALYSIS 

Thc Phaw I segment of the Portfolio Revxu was organized to pro~sde valuc-added 1ssstacc to 
thc Fls b) dcslgning a -handson" opportunity to cxamtne k t  p r ac t~e  models from IIISIIIU~I~IS 

that sncorpMate carbodclimate chngc impact calculatsons Into thcu financial r c v w  p r m  
(nsk avoidance) The cosLbenefits that an FI should take Into constdmtton uhcn &\tlopmg a 
carbon mngahng project that ha. "potent~al" fum carbon sale oppwtunitscs ucrc cxlmuxd 
The followmg pondes an o v m ~ c a  ofthe follow~ng (hcmatic areas 

z h j m l  Podolio CHC Trackh~g and Rrporhiag 

In 1998. the Ov- Private I n v a t w n t  Cerpontiom (OPIC) hccamc the T i  bslatcnl 
a p y  to cononit to backing and repofling COI emissions from its power sector pro~ects. T k  
dnver for this commibmt was strongly influenced by the NNCO communsty. whwh maincMd 
strong suggcstlons that OPlCs project podolios wcre cmjning high lerrls of GHG's In -m. 
OPlC wmt beyond its annual asessment of projects md prepared a cumulaove - c t  o f& 
climate implications of its power portfolto. Thc OPIC repor(. Clrmafe C h x e  h a r i n g  (kr 

.4aionr, dcmonshated that OPIC's pow= portfolso a hcanly weightcd touard less cubm- 
intensive gas and cubon-free renen-ablc hydroelectric rewxlrca. Upon conhr t~ng  thc ~nitul 
project portfol~o review, OPlC found that lheir ac t inha  do not s u b s ~ t ~ a l l y  conmbutc to global 
CO, emissions. As stated in their report. the bulk of OPIC-rclated GHG ernlssions uc &n\d 
from OPIC's power sector projects. 

In fiscal year 2001. OPlC began lo evaluate thc potcnttal f a  tncluding C Q  em- limn orl 
and gas prqects as part of its Iraclung and rcpoltmg of CO, ermssions The tnckmg and mpumg 
of emssions is done in conjunction n ~ t h  thc smngent mnronmmtal and socul rr\sca gutdclmcs 
designed by the World Bank Group However, the measured and anticspaced C Q  emirsons from 
an indindual project are not cars~dered d c t m n t n g  factors for project approral 

Thc dekgabon felt that thc OPlC haclong and Rponing model could be a feaubk model to hc 
undcrtllten Thc delegattons expressed t h t  they would be intcrcstcd in applyng a hlckmg 
system to a broader project base that would pnrnanly tnclude large tnhashcNre pojm.5 m 
bansportatson and munlc~pal solid waste managcmt U s  Solanky. IDFC. mas kcen m 
introducing the GHG clement as an tntegnl element of thcrr rcvrcw poccss and feh thrt thcs 
would help IDFC would posihon (hcmrclrrs and their cllcnt compnlts lor potenttal long-rcrm. 
emagmg regulatory repercussions 

Tbe US. Erpoll-Import Bank (Ex-lm) has also taken asti\e mcasura to mwgc global 
greenhome gas emsssions smcc 1999 FA-lm IS currently tracbng thc csttmatcd amount of carbon 
dioxide (a) C~SSIMIS frOm all projects 11 support% sn the pow- sector To the cxtcnt pnct-I. 
E n - h  IS er-aluahng thc possibility of mchng  emtsnons from projects ~n othm sccton that ma?. 
c a w  signtficant production of COI T k  figurcs arc then cstimatcd in thc annual amount of 
aggregate greenhouse gvcs rcpor~cd in F-1-lrn Bank's A m l ~ l  Rcpm 

Ex-lm also provides enhanced levels of support for a broad m g c  of cnwmnxntal expons. The 
pognm demonsntcs Ex-lm W s  resolte to reach out so small and large cxponm of 
mwronmmtal products and smsces and pm~ides tncmtsvcs fw pojecls that illusrntc a ~ 1 6 c  
reductton in emssions. PIrurr ser Secrton C' 



Mr. Shidhayc. EcoSmart, menttoned that it seemed as though thc tnhcrcnt f im step In this pmcrs 
is to measure the depth and degree of cmiss~ons by tracking systenu~tcally. Thts u,ould p\i& 

an a ~ l y s i s  of the lcvel of potential exposure. Ex-lm's model. h ~ t t s t i c s  could lhcn form the 
hasis for establishing the critma f a  an tncent~vc based program. hlr. Suamy fell h i  k 
fmancial ~Nbuments for srmchrnng projects could hc augmented by Go1 regulatay tnccnhves f a  
project developers, i.c. tax incentives. 

b. Carbon Fiaurr aad finding fiI~hanirmvFacilitirs 

Tbc Imlcrnatiomal Finamcc Corporation (IFC) a well postrtoned to suppon pro~cct zponsm 
pvt~ctpatlon in the market for reduced or avotdcd greenhouse gases The IFC EnwuomKnt 
Rojects Untt reviews all rclcvlnt projects to assess cltgtbtltty for cubon cd tu  and nd f a  
ways to lntegratc "carbon fundtng" tn financtng packages for projects Buyers of cubm cmi~ts 
receive cerbfiules in exchange for the cmsnon reductlons assocaated wtth thc p r q m r  Furtha, 
the IFC's Operat~onal Poltctes rcqutrc that cnvimmrmbl iruswncnts for each pro~ecl consdu 
global ennronmental aspects, includtng cl~matc change GHG crntutons arc d la p q e c l s  
wrh p o h t ~ a l l y  stgruficant cmss~ons,  and thctr results are ~ncluded UI thc ennmnmcabl 
arscssmenl documents IFC IS monatonng thc m c W o l o g c a l  devrlopmnr of GHG cnusshms 
assessment and has pronded project sponson with gu~dance. includtng sohue to cs t~nurc  thc 
GHG enussaons assoctalcd w l h  tnvcslmcnts bang  constdcred by IFC 

IFC has recently structured an tnnovative linanc~ng rch~clc enbtled thc IFC-Nei&du& CIlkr 
Facililj' to purchasc GfIG reductlow, from devcbptng counhy projects cmdrr thc Cku, 
Development Mechanism A second vchtclc for Joint Lmplcmen(at~on polects In c m m l  and 
castern European countncs 1s also an p r o m  Funds would hc avatlable to c l tghk  p n w  r e c t a  
projects in the form of a foruard contract. ~ 7 t h  dtduncmcnts to thc prolect c o n p n y  a f t a  
emasston reduchons are centlied through audits 

Thc delcgahon was keenly tnterested in undemanding the terms of a carbon conbwt and thc 
evolut~on o f a  bansactton. It was enpla~ncd that ~ h c  contract w ~ l l  s p s i ~  

Volume of GHG emissions that arc expected lo be reduced, msurcd in mcmc 
tones of CO2 

Price agreed per tonne ofCO@ equivalent 

Period over which payments will be m d c ,  typically o m  10.14 yars. 

The confrachlal process will entail an Initial v s c s m r n t  that wtll dcmminc chc Fac~lrlKs pot& 
intmesl m the p j e c t .  The timc required to evrlualc. negotute and fmalize thc c m W  is 
expected to be a few months. Howrvcr. the timc required to talidate thc k ~ g n  and have 11 
verified by an outside aud~tor is estimtcd to bc about 6-8 months. 

Mr. Rcddt was mtcresled m thc relationship beb-rn a carbx, plrrhau and thc u n w m h a u l  
finance. It was discussed that the conkact w l l  specify a cash ilow tlpt will bc pad for thc 
certified emission or= timc. howevcr conven~ional Fls can choose to comtdcr t h o c  flows 
beneficial or substanttal lo a projecl. 



The World Bank ProtoType Carbon Fund IS intended to invest in  pro~ects that a-ill produce 
crednble greenhouse gas emission reductions that could be ~ g i s t d  w i h  thc United Nations 
Framework Convention on Climate Change &iNFCC(') for the purposes o f  the Kyoto F'r@tWol. 
To Increase Lhe l ~ k r l i h o d  that the reductions wt l l  k recognized by thc Partics to thc t'hFCYT. 
independent expens wi l l  follow talidation. verification and certification procedures that 
respond lo UNFCCC rules as they develop. By transacting the busines of rrducing emissions. 
the PCF will, i n  rum. develops major knowledge base. 

The PCF wv~ll maximize the value o f  11s espenencc by collecting. analj-zing and dissenunating 
information and knowledge to NGOs. governments. private scctor intcrcsts. and any ottrr 
stakeholders involved in  the climate change negotiattons. 

I t  nrs explained that the World Banks long-term sirategy is to k v m g c  lmmmrry msbMwm to 
sewe in  a pie-screening role for thc PCF Ms Solanky. mentioned that IDFC is m l l y  m 
drscussions w t h  WB on crcattng a Carbon Bank factlilatmn centn This parmudup uouM 
mclude DECK whch s e w s  as IDFCs project development wing m Knnutllra. Mr Shdha)r, 
mentioned that EcoSmarts growing portfol~os could bc o f  intaa( to hc lid, fun that a h a  
understanding o f  the technical mlncacies o f  the h c l m c .  monitoring ad \ m r m t r m  pro?& 
would be required to smtcture projects accordingly I t  was dtwuswd that extas i \c  mcmcoon 
wth the PCF and REDA would require for MNES to resm~~htrc the current lcndmg poc-en to 
complement the fund cntma and that did no( seem immediately fcasiblc 

c. GHG Reduction Ylsrcrttive Btrcd" Program 

TLc U S  Export-Import Bank (Ex-lm) has established an E n r i r o n m d  Epwa m, 
which mcreaws the ls\el of support i t  provides to exporters o f  cn \~mur rn la l l y  b a r f ~ t a l  goods 
and semces. including (how goods and smices. whlch result m the nductmn o f  
gases The p r o v  provides for reneuable cnergy projects, for projects or producw that meet 
enwonmentally beneficial cntma. and for prqccts that meet the special '~mmtrve- Itnuts for 
designated GHG enussions a e m m t s  uhtch leveiulirnits are idcnafied by the RaJ; ihrs 
program afTords cxporten a spectal lebel o f  s q p t ~  m conjunction u1h eitha Ex-lm B m L ' s  
Insurance Program a with Ex-lm Bank's loan and guarantee program 

Mr Suamy felt that Ex-lm was on the forefront o f  dcsignmg a fmancial suuchmng t c c h i v  to 
support the grouing renewable cncrgy p q e c t  dcvcloprrnt r ~ l d  Mr Swamy c x p b d  ihc 
d11- that many institutions face m evaluattng the% types o f  pmjaw. ad hc delcgatlon 
agreed, was undnstandmg appropnate flexlbtlity mcchn imn  that would be complcmcntaq to 
the prOjCct and jeqsrdlZC the SucccSS o f  f i ~ n c i a l  closure 

d. Carbon Rbk Strnctnrieg and ~ I M ~ w o ~  
Aon Risk S i r v i m  proxida a blend o f  ~ m i a l  advisory, risk m w g n r r n t  and lnarrukz 

solutions to manage and mini& project risk potcnttal. A m  has recenlly crcalcd a new pmducl 
m i c e  entitled Carbon Risk M ~ n a ~ e n r  that wi l l  work t o u d  smrchmng deals and o lhocmg 
the financial viability o f  p-~jects using cvbon o k t s .  These sbatqics sill capillllac m thc 
potential to improve project financc terms. credit cnhurt cnvironmntal dcn\atircs and mucturc 
capital market instruments. GHG erntnions rclated risks can i-t a hntnas in a numbcr o f  
ways - not exclusively through trading in cubon credits. 



The evolution of inLCmatlorial energy market srmcturcs and the m d w t r o n  of new t e c h d o g m  
create an unpredictable opcratlng enwronment .\on's propnemy qual~tati\r and qluntltahvr ndr 
analysis process has been used successfully on renewable energy projects to asin c o n b X 1 ~  
debelopers and m\rstors in mapplng construct~on and opmtional nsks linked directly to nsk 
h-ansfer and t n m e  solutions to oplimtrc retained nsk pmfilcs. impo\r tcmn and ~ m s  to 
finance It is also helping clients reduce political and policy nsks which aKcct thc vubil~t)  

Ms Solanky \ns mtmsted m understanding how to optimize on thoc  nsk muvgeuunt 
solubons it was discussed h a t  a systematic risk evaluation would lend f a  an impuhm- 
cxtcnslon optlrmzation of existing M propod insurance coverage and mould dmcss thc new 
carbon challenges 

Carbon Rtsk Management can also be ideneficd through systnmt~c c\aluahon of prow GHG 
emissions, through a bavlinc and rnonitonng c x m l n  Tha m f m t i o n  w l l  prow 1-1 
10 entenrig into an intorutional carbon market One exanrple of ihis is the Fn~uonmcntal 
R-ca Trust GHG Rcpstry whlch records \ali&tcd grrcnhouse gas ("GHGI) nrurwnr 
profiles to help create a marlrct that will enabk efficient emisstons reduc~~ons Worhng ~ I L  
p n n t e  and public cntitlcs, ERT is dcvelopmg a common currency m rndabk GliG mssm 
reductions, supported by slamlardid mnsuremcnt and v m f m t i m  protads .  the GHG 
~ e g x b ~ ~  provides an independent vmfication and hacltlng m c c  that crubks marlrct 
pPrtlcipants to track and trade ermsslons reductions ~ 7 t h  confidence ERT bel~evcs that the 
emissions wading system its GHG R e p m y  is enabling will be a powerful tool ~n reducing gldul 
greenhouse gas emissions w h t  cnppling econonuc p w l h  and d e ~ ~ l o p m m t  

lhe delegation felt that the technical intriucics of the monitoring and vcrifiahon pam of  
pmjects would determine Ule "critical paw for identifying potential prolect \a luc  It was  
discussed that template processes and checklist could be des~gncd by thc Fl, and s u h n c d  by 
clientele during the project application process. 

e. Cumbg-Edge GHGAssessrncat Took 
Ihe Lam~ence k k e i e y  National b b  has dc\elopcd innovative s o h a m  calkd RoForm to 
conduct enwronmental and f i c i a l  assessment of renewable energy and ridgy c i T i i w  
projects The software was created to wn.c as a tool to establish a c o m m n  fmmv.ork to ronducl 
an asscssmcnt of a clean energy projects Furlher, the s o h a r e  pro\?& an e~2luabon of tk 
carbon revenue s b n m  which is a requirement tmdcr alternatlrc clunatc rmtlgatron f u h n g  
mechanisms 

The delegation appmialcd the notion i h t  the tool was designed to be a hinds-oh irsa-madly 
resource to assist small en- businaus.  Fls and fou l  devclopm. The dekg.uon p\r 
scveral inputs to the R o F a m  beta version by incorponting w h  flow uulysis and debt scniocs 
cqu~ty (DSE) indicators into thc results section. The DSE would unr as an curow account for 
the carbon finance c o m p a ~ n ~  of the project. 

LBGfGEP-CCS will supply LBNL w ~ t h  the lnd~a &fault values f a  energy projects h+wd on 
C L N  3 analysis and Dr Mit~al. Oh10 State Unirersity. USAID frndcd repot Fwh of tk 
lndlhltlons ~ 7 l l  conhnue I0 ~ O r k  Wlih the during lhc k n R V l R  d a f f k d  

software package w l l  be sent to all instihrt~ons ihc delcgat~on felt i h t  the tool a u l d  bc used as 
a pre-screenmg dewce for projects and mould hc supplemented by a more thorough technical 
engtnzenng r e w a  of the slat~stics 
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The Portfolto Rev~ew actnity under the Imlrru~~onal Strengrhrnrng of the F l ~ n c u r l  Spoor usL 
of GEPCCS w a s  conducted in two phases Thc Phase I segment of thc acttnty was folloued b) 
an tndepth review of spectfic project portfoltos at three tnstttutlons thc Man Rcncrabk 
Energy kbelopmcnt Agency Ltd . the Infrastructure Lustng & Fmanclal Scn1ccs Ltd Grarp 
(Ecosmart Indta Ltd ) and the lnfrasrmclure Dcvelopmnt Corponhon O(unauka) Ltd b 
reiiews took place at the offices of the respecttve lnstthltlons dunng Auguct 9 14. ZOO? 

The mam purpose of thc revieu was to enable thc financ~al tnsutut~onr to rmkc mom mfomrd 
poltcy drc~scons on future mvcstments and to assess the e n ~ ~ m n m m l l  nsk and opparunttra 
extsttng in thctr current pxtfoltos Thc renew demonstrated the ~mpwtance of undcnak~ng a 
GHG assessinent of an Fl's project portfoltos to ldcnttfy and assess thc irrpact of GHG N S ~ U  

on the Fl's tnveslments. part~cularly those mvestnxnls in large tnhasmKnrrc or aurg?. projccn 

The Phase I presentations focused on presenting vlnous GHG rssesuncnt models and Mds. as 
well as hands-on famtlianzation with the review process and analysis tmls ha t  would he used rn 
the Phase II portton of the activity of the model. Ltve cases from rcspccttve p t fo l i o s  and chc 
portfolio of projects to which GEPCCS provided TA vcre employed m thc Phase I 
demonstration and "train the trainer" actility. Thmugh LUG'S collaboatt\r partmshtp aith 
Laumnce Uerkeley National Lab. an exclusive verston of the R o F m  Sofluarc uiu &\rlopcd 
demonstrated and identified as a valuable tool f a  prc-screening GHG mitigation projects. 'lhc FI 
delegates who panicipated in the Phase I visits look a k rd  role in thc portfol~o rc\ica- pxcs  
and shared the expmenca and applied the lessons learned from the US n s t u  d w g  thc f'hasc II 
review meelings. 

Upon thc conclus~on of the Portfolto Renew process, all of thc Fls expressed kccn ~ICPS m 
adoptmg procedures for the GHG assessment of thetr projects Thts Interest nls dn\m m a large 
pan by the Fl's mognttton that by dotng so, they would be In 3 bcnn  posltvon to take adclntagc 
of the potenttal to monettze carbon ofTsets generated by projects cn thcrr ponfol~as 

The Phase II of thc pdf0Il0 reVIew was EOndllC(Cd as a folfow on to Ih.2 PhlY I a;hacm 
destgnated represenlattrrs of the lndtan Rs mt w t h  countcrpuu fmn CIS hud ~ ~ ~ I ~ t u u a m  
nKsc U S lnstttuttons aerc selected as bcsl pncltce examples of mnstttulrms who hasr taken 
proacttke measurcs tn tnlroducmg env?mnmcntal assessments m thctr regular m\c%mnl 
dece~oos or have conducted exlensne GHG asscssmcnt cxerctws T k  m s ~ c ~ m n s  urlvdcd 
the lntemat~onal Ftnance Copomiton, thc ProtoQpe Carbon Ftmd (of the World Rank Grug). 
Ihc Overseas Pn\ate ln\estmcnt Corpont~on (OPIC). E x - h  Bank, AON R~sk C v I a l .  thc 
Fnvironment Resources Trust and thc L a m e  Berkeky N a t m l  Lab Vtstts to thsc 
~ t h l t ~ ~ r s  prowded an tnternat~onal pmpccttve for thc Phase II proccrs by h~ghltghtmg thc 
tnpatance of Ct1C lsscssmnts in a global content and how other ~nst~tuoons are poccedmg 
The Phase 1 of the Portfolm Renew actlnty also demonsmated how Fls cn the CIS and .round thc 
world are ustng screenmg and an~lysts tmls and rc\ieus to tdcnufy and quanttfy thc satuc of 
potenttal offsets rn a project and use that tnformatton m finsnctal strucrunng for pplc 
Butldtng upon the tnformatton and acttwttes tn Phase 1. the Phase II portfolto rcsieu po\.ldcd 
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further on-srte lrarnrng methodologres for the GHG renew and assesmxnt of mnd~vdual 
mslrlutronal patfollos 

The objective of the patfolio review was to build auvcncss of the GHG PSSCD and liabilitacs m 
the FI's project portfolio and provide prc-weening. review and wlysis  tools. barnmg and best 
practice models for the financ~al institutions to use as they untrnue to renew their ponfolm. Fls 
are the usually the largest financial stakcholdm in energy, infmstnxturc. and large m d k r l  
projects in India. As uith any business secta. financial institutions by to limit Mda a w i d  nsk 
exposure while m i m i n n g  revenue opporhmities. Periodic renew5 can pro\de checkpints f a  
the FIs in reviewing he environmental performance and the risk profile of therr pmfolm. 
Furlher, the results of thew reviews can provide a k i n  f a  f m h h n g  instituliorvl mvcsmn~l 
suatepes and guiding the decisimnralung pmcas. Thc banking sector a llso in a pos~hon to 
play an active role in the gro-ow(h and sustai~blc development of Lndu by financing projects that 
have an en\ironmental as well as an Mnomic benefit (1.e. ~mu-able energy projects a induscnal 
pojects which employ 'clean' technolog~cs). 

1V. APPROACH USED FOR 'I1IE PORTFOLIO REMEW & SELECnOW OF 
PARTICIPATING I N ~ ~ O N S  

The Ponfolio Reblew under GEPCCS n?ls m e d  at analvane the u k t c d  rnsu~uons' - - 
portfolios of assisted projects and categorizing thcprojccts ~nto  two groups: polacts (tnt dopt 
bener than 'Businczs-As-Usual' (BAU) technologies or have GHG Assets. and hose p r o m  
uh~ch  rely on BAU a have GHG Lrabrlitles *renew further rdenhfied the GHG rmt~gatwn 
potenhal of current pm~ects and demonstntcd how the data galhered on baselm rnfamauan 
could be employed to assrst he FI lo benefit f i  the GHG offset potenhal m ham projects 

A number of multtlatcnl development banks haw devised utcns~vc mwauncnt ~+scssmcnt 

mthodolomes for rencmng polects These tnscltuhars rnclude. the World BYJ: Group. EBRD. 
ADB, ~ n l e m a t m l  bod~es i~ke Umted Natlons Ennnmment RO~MI'S F~nancral ~MIIM~OI~S 

Intt~atrvc (UhTP RO and the Ennmnmcnt Bankm' Assocratron US Go~rmmcnt fd 
agetifres lrke the Export Lrnport Bank (Ex-Im) and the Ov- Pnbate h\-t Capmt~xl  
(OPIC) also employ ennronmenlal m l m a  to screen and renew projects The W a M  Busmca 
Counc~l on Sustarnable Development (WRCSD) and Wald Resources l n s l r ~ e  (W In\- 
developed a GHG Protocol lrut~at~ve whrch oybles c-u GHG cnrnntlon and rauatlns 
Om GEPCCS pro~ecl ob~ecnve is to fac~lttate the dmemmatlon and exchange of m f o m ~ w o  
between US organlzatlons WL their Indran counterparts 

To rnarrrmp the exchange and portrolto renew proas the pottfolro rcncv xhwy a x  
dalgned m two phases 7hc Phasc I rnvol\cd rdsrts from July 29 IO Aupm 3. 2002 to key US 
bawd aganlzahons to learn and share cxpenenca on en\wnmnuI  and GHG rsnsmrnls of 
pro~ects Phase I. had a mn-the-trarcr" onentallon -7th the Phase lI segmn~t focus on a GIIG 
revlev. ofportfolras on srte at parhcrpatrng tnshlutlons d m g  Augua 9 - 14. 2002 

Based on the ~ntrrrn and the proachvc approach the Rs danonrrmtcd h n g  earlla tnuung 
program and mmtlons .  and the ongorng mrhau\rs m the urban hmpxl and m n ~ l p a l  wane 
sectom GEPCCS ldenhfied five Fls ('or possible partrcrpatlon m thc reneu pogram of u k h  
three were lhen selected for the on-sle patfolro renew. 
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As part of the Phase I sepemt, the Indlan Fls met uith the Lanmnce M e k )  Natwwul l ~ b  
(LBNL) to galn a bener underrtandmg of the RoFom softwait Inputs l~ke  thc Sure spcc~ftc 
default values for Indta pronded by GEPCCS and cntlcal suggcn~ons ud urnmolts by Fls 
were erprccsly tncorporated Into the s o h w r  by thc devclopm a h  ihts mcchng. and an 
improved venton was rushed to GEPCCS so that 11 could be demonsuatcd dunng thc Phase Il 
mettngs GEPCCS prepared a separate p r o e m  hook for thew Phrv I v is t i s .  ahlch pror~dcd 
thc overall outltne of the RoForm s o h  

The Phav U Po-tfol~o Rev~ew mebngs were dgmd exbancly msbufbvc (rod h f m  
successful) by the parttctpants and the GEPCCS techntcal asststance rod twls  u u  well r c c c t v r d  
At all three msttiutlons. the lnteractlve prrscnuttons were followed wth mienst\- d t s m s m  is 

the R offictals ratsed questlotas anstng h m  thetr dayio-day opmtmg c x p a ~ n c e  Thc Fls aac 
keenly mtcrcsted in ~mdmtandmg the role that bank relahonshtp staff can play. m tcma of GHG 
opporluntnes, w ih  a polect pomoterldevelopcr The Rs were equally mtercned tn 
imdcmand~ng the project cycle and p.oses that they may have to follow for smrolnng chc GHG 
nubgatton projects to benefit 6rom the market m offxts Ftnally, they f o d  the pmfolw t-evw-d 
tools to be user bendly It 1s bel~evcd that most of the Fls all1 w them for chc zswnmrnt of 
GHG rcduchon potenbal of the clean energy projects under constdcratton. and as they evaluate 
t n f r w i u r e  and large energy mtenstve pm)ecis tn thc future 

The individual pwlfolio renews are discussed briefly below: 

The portfolto review was held on August 9, 2002 at the IREDA office m Nca k U u  
Reprrseniatlves of all thc sectoral groups at IREDA anended thc poi7nm Cmatcd 14 )rus ago 
by the Gowmment of Indta who took an early pro~esstv~e stance m rccognmg thc need f a  
reocwable energy technolog~cs, IREDA, a govrmment funded enhty that specdues m fmurmg 
renewable energy projecis, IS a m l y  stngular snnriutnx~ As of todry, 0 . 4  h a- 
provided more than Rs 53 bllllon m financtal asststance to 1.570 projects These potecis mngc 
'om solar lhermal pmjects to photo%olutcs, a d ,  small h>dro. biormss. bagasse bscd 
cogenmatton, and m g y  effic~cncy projects 

Mr Debash~sh Majudar ,  h i o r  (Tcchnml). IREDA u p r e d  a dsmw mlaesc m the 
portfolio reblew process and menboned h t  stnce IREDA s s ~ m  only rron.nble arrg)- rod 
enngy efficmcy secton. all thc projects tn the= portfoltos havc thc potend for urban f inurc 
oppommtbes IREDA o f f i m  ratscd xv.etal  tmpollant ~uua that could affect GHG nuhpuon 
prqect sbwtunng A few of lhac were. 

What a the ltkely pnce that carbon offsets mid bnng m the market' 
Stnce IREDA's project st= arc small, uwM 11 be rrwrncnttv- for chc prop3 
developers to ai-311 of carbon finance9 Am there any mechantma to place for d l  
prolects' 



. Would the MNES substdtes be a k l e d  m m y  way by thc pomble flow of rubon 
finance? 
Can IREDA benefit from its cltents araiimg thcmsclvcs of carbon f t c  oppatunthes' 
What role can it play in factlttatmg thc  flow^? 

Some of the questions raised at IREDA had also been discussed in thc Phase I meemgs so tha~ 
the presentation team was in a p i t i o n  to be able to supply answm bowd on the besc p m h  
o b d  and what other institutions arc plarming to deal with thc uncertainties. (e.g. Small 
projects are betng 'grouped' so (hat thc total emission offsets can be mm d e t a b k . )  IREDA 
was not able share its project database for the GHG w e s m r n t  is its m a ,  MNES. hsd not 
given them permission to do so. IREDA officials were, howcvn, abk  to p~nc ipa lc  in thc GHG 
review pmcess and assessment model with thc help of the podfolio of mainly m a b k  projects 
for which GEPCCS had provided TA. 

Tbe portfolto renew at U F S  was held on August 12 md 13, 2002 at thcu o f f a  m hflrmbu 
The U F S  team tncluded officm from thc parent organtauon and from Emmarl M a  Ltd . tts 

wholly owned substdtary U F S  is a multihurchonal tnshtunon. o m  hat  not onb pro*& 
finance to t n ~ c I u ? e  prqects. but alw, acts as a l i i i a l  tnlcmxdury and p j a t  developer 
on behalf of its cltents EcoSmart is an extenston of tts en%?ronment and soclol group. nhrth IS 

mhustcd mth conduchng mvironmental and soctal due dtltgcnce in addrbon EcoSntul llso 
tmplemcnts tndependent consultancy asstgnments to develop ~ M l y  rndusinal ud 
tnfrastnrcture prqects 

The U F S  group portfolto tncluded a number of projects from thc p o n a  sccta mludm& 
bagasse based cogenmatton. waste heat rccovay bowd power plants, and olha rmcu-~bk 
projects ltkc w i d  and nun1 hydro electnc projects U F S  also lmns urban ma projects. 
pnmanly those m road transportahon and soltd wane m g c m c n t  and dtsponl Scnta Managax 
at U F S  have recogntzed the t-e of tmludmg thc urban v c t a  pm~ccts along U-IL thc 
power and renewable energy projects m loolung at GHG enup t au  in d l m t  rrspoas to 
lL&FS's progrcsstvc posture. GEPCCS developed the urbsn modules of thc GHG a s c s m m t  
model ILBtFS apprectated the cffwt and has expressed cwbnucd mvrcst tn de~rlopng 
addlhonal modules cspectally for the transpor( sector prqects RaFS also found thc dlvumon 
on GHG rmttgahon project stluctunng very useful U F S  ntsed many patlnenl t s a r s ,  anmug 
whtch were 

Whether there was any dandud mclbodology f a  d t s h m g  bsvlrnes apccully f a  h e  
small s t u  pmJects3 
Whnher the methodology followed in the GHG .2sessmmt makls haw m l a n a d  
acceptancev 
U&FS uanted to know wiwthn there arc m y  exanples whueu~ mv.nmrcnt pdlc) ris 

altered as an outcome of the podfolm review cxerctst? 
In case of anrporr x c t a  projects. U F S  suggested thc add~hon of modules to cow 
flyove~ prolects that save tdlmg llmc of vchtcles at the mteMlMN 

L 4 F S  castdem ennronmcntal factors vny important tn thcu tnvcsbmnt k ~ s ~ o n s  They 
propose to conduct GHG -mmts of all mere related projcc~s that arc prrrcntcd f a  theu 
financtal asststance U F S  found great d u e  tn the ProFonn sohare of LBNL that n u  
demonshated at the meetings They have expressed a dcstre to o h m  the final m i o n  and uouM 
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GREENHOUSE GAS POLLUTION PREVENTION PROJECT- 
CLIMATE CHANGE SUPPLEMEIW 

Portfolio Review of 
Indian Financial Institutions: 
Strengthening GHG Assessment 

and Anafvsis 

Washington. DC . Ncw Delhi. lndi; 

July 29 - August 20.2002 

A progam of the United Statcs Agency lor International Dcvtl~~mentnndia Miaion and 
implemented by The Louis Berger Group. Int. Global Environment Team 



1. GEP-CCS P R O J E C ~  BACKGROUND 

The Louis Berger Group. Inc. (LBG) Global Environment Team is currently implementing the 
"Grccnhousc Gas Pollution Procntion Project - Cl~marc Change Strppkment (GEP-CCS)", a program of the 
United States Agency for International Development/lndia Mission (USAID). The program 
aims to build local capacity and create a folum to foster dialosur and cooperation on widespread . . - 
clean energy issues between U.S. and lndian government, f~naucial, private. and non-gove&ment 
stakeholders. These initiatives will, in due course, lead to an integrated assewment and subsequent 
implementation of actions that reduce the rate of growth of greenhouse g a  crnissions (GHG) 

11. TECHN~CALASS~STANCETOTHE INDIAN FINANCIAL COMMVNlrY 

The LBGIGEP-CCS project assists in building the institutional capacity of industry. key 
Government of India (GOI) officials. leading lndian financial institutions (Fls), and hanks. I r  
also supports the clean energy project development process by highlighting the Greenhouse Gas 
(GHG) emission mitigation potential of the projects, and illustrating ways t o  promote these 
projects for possible fundlng under conventional and hybrid financial mechanisms. Under the 
financial sector capacity building activity. LBGIGEP-CCS conducts training programs and 
portfolio reviews for lndian financial sector institutions to increase their awareness about the 
use of potential greenhouse gas reduction analysis for the evaluation of specific projects, The 
financial sector is a major stakeholder in financing projects and is therefore exposed to major risk 
if a project is delayed due to environmental factors. Financial Institutions around the world have 
begun analyzing their portfolios t o  assess the potential environmental risks, including GHG 
risks. It is, therefore, essential t o  equip the lndian bank loan officers with appropriate analytical 
tools to assess the GHG emissions component. 

111. PORTFOLIO REVlEW METHODOLOGY 

The F1 Portfolio Review, under LBGIGEP-CCS, will provide value-added assistance t o  the Fls by 
lmking a t  representative carbon emission producing projects in their portfolios. The review 911  
h~ghlight the importance of incorporating carbon/climate change-impact calculations into their 
financial review process (risk avoidance). Similarly. what cos tkne f i t s  should the FI take into 
consideration when developing a carbon mitigating project that has "potential" future carbon 
sale opportunities. 

IV. OBJECTIVES 

o T o  identlfy risks that may impact the performance of assets in their portfolio 
enhancing the value of the project activity. 

0 To enhance the technical capacity of the officials to be able t o  advise industrial 
clients in ways to improve the technical-economic feasibility of projects, thereby 
reducing investment risk. 

V. ANTICIPATED OUTCOMES 

o Appreciation of the significance and magnitude of the environmental and GHG 
risks of projects, and recognition of the true opporrunity cost by the bank officer 
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o Increased ab~lity to k t t e r  apprlsp and idwse the pmjcct p-&wxers in a manncr 
that enhances the projcct's valuc 

Vl. APPROACH 

The LLG/GEP CCS team hasdesigned thlsacti\~ry in ~ ~ o d r s c r e t e  p h l m  whlch wtll pro\& an 
overall comprehensive and t homugh rev~e\v 

- 
0 Phrsr I. Exmirung U S ud lnr'l FI  hlrdrlrlw GHG4nnrmmrud Aml?.isr Prmflhn~q 

CChlP -1 R r \ n -  and Appr~rul  lor ht @ a l d r a r m  (1' S t 

0 P b  11 FI  Portlobotkxumnr Rrwv (Inlu) 

I 
Phasf I. Examinine U.S. and lnt'l R Models for GHG/Eovironmntal A d v s h  Strcnethc~r?g 
CCMP Proiect Review and A p p n i v l  lor PIC-OudiIintion (U.S.) 

The Phase I. pr t lon d the Ponfolio Revicw will pro\idc and i n d u c c  leading modck and tools 
toassist the panicipating Indian Fls topre-qualify pmjects in theirponfdiosbclore thc Ph.aw II 
Document Review. 

To support this process. LBG/GEP.CCS is organizing a mini-study tour tisit- that w d  hnmg an 
Indian delegation to the U.S. The delegation will bc compriwd d rcprcscntati\rs d thc thrcc 
panicipating Fls in the current portfolio reilew. and one additional delegate from an iscrtuthm. 
which had participrcd in the July-August 2001 re\-iew. e.g IDFC. Thc delegatton ulll haw thc 
opportunity to m t  with 1 variety d US. instirutions, and lssociations who e m p l ~  and 
promote GHG and Environmental criteria during thc analysis and a w l  pmcss  d pm)rrts 
It isenvisioned that the US. scgmcnt of the renew w d  work toward establishq thc ioundarnx, 
of designing prdiminary criteria for introducing GHG and envmnmntal a"dys~s lnto thc 
respectiw lending and raringcrireria. 

LEGIGEP-CCS envisions the U.S. visit to be a -hands-on' learning experience u lhr r  thc lndun 
delegates can investigate. at a practical level of derail. the above dcvant lssucs m pannership 
with the U.S. institutions. 

The Portfolio Retiew will inchnk t k  Firuncial Instirutions who hatr exprrss+d intenst a d  
play a key role in financing clean energy projects. Thc rc\icu. will imludc thc fdlo\\lng 
instirutions 

3 infrastructure Lnsmg. Ftnancingand Structuring (ILfsFS) 

0 Infrastructure Development Corporation d Karna aka (IDECK) 

0 lndlnn Reneuablc Energy kclopmcnt  .Agency (IREDA) 



Por!folio Revrrv oflndinn Finanrinl lnrriiurionr 
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CIS. Visiting Delegation I 

1 tic delcgrt~on visirlng the (IS. conipnsed of three scnlor 1r.vcl nfl~cial~. one reprcsentlilg each 
f~nnnc~al inst~tut~ori p . i r r~c~p.~ t~ngin  the Ponfol~o RCVICW (we p.irr~~ip.it~ng insrllurlnns ~bovr)  

li 

' 1  

Phase I1 F1 Portfolio Document Review (Indla) 
" 

Under Phase 11, the first task wdl be to incorporate applicable models and tmls observed and 
introduced during Phase 1 into the process accordingly. LBGtGEP-CCS will conduct a detailed 
review of the Fl's portfolio projects and determine, based on the project ch:lmcteristics. whether 
they would be classified as a: 1) GHG Asset; 11) Liability; or an 111) Business-As-Usual (BAU) 3 

projects. Upon categorizing pertfolio projects, those considered GHG Assets (projects with a "3 
better GHG profile than BAU) would undergo further analysis. Thcse GHG Asset projects 
would be subjected to further review to estimate the GHG reduction potential from the clean I 
energy projects. 3 

These analyses will be discussed in detail with the banks and, will be captured in a customized 
MS Excel model. The following provides an outline of the Phase 11. Exercise: - 9 a 

o ldentify/select and review a portfolio of projects for preeminent carbon mitigating projects = 3 I 
possible future carbon sales. 

o Identify portfolioprojects with higher GHG emissions = higher future risks. 

0 For the GHG Asset projects, illustrate the calculation of GHG emission reductions and 
> 15 

indicate possible structuring with GHG offsets revenue. 

o Update the FI on the status of international equity buyers of carbon reducing projects. ) lE 

VII. PORTFOLIO REVIN SCHEDULE 

Below. is the schedule for the entire portfolio review. These are illustrative dates and are 
naturally subject to change based on availability and scheduling of Indian Fls and visiting 
organizations in the U.S.: 

PLgc I .  Examininc U.S. and lnt'l F1 Models lor GHGEnvironmentd Analvs~s:>tren~then& 
CCMP Yroiect Revicw and Appraisal for Pre-Oualificarion (US.) 

I 

j 
Exchange 

Visit 

W=h"%mDC. 

Exchange 
Visit 

wyhwTanc 

Exchange Exchange Exchange 
Visit / visit 1 YUII 

I 
W*'w'mDC. i W.+""hl.p(""C / W* ,8,,1 DC.  

i I 
I 
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'On one d r'he dates Auprsr 8-01 9'' r r  be conlirmed 

Sunday 
- 
4 

V111. GEP-CCS WASHINGTON D.C. CONTACT INFORMATION 

htr. Erik Brejla of The Louis Berger Group. Inc., and thc U.S. based rcpr rvn ta t~ r r  for IJIC GEP- 
CCS program. will lead the delegations vial. Mr. Brclla's contact information is as follous- 

Monday 

5 

Mr. Enk T. Brcjla 
U.S. Program Manager 
Grecnhousc Gas Pollution Prevention Rojcct-Clirmle Ctnnge Suppkmcnl 
Global E n v ~ r o n m l  Team 
The LOUIS Berger Group. tnc. 
I819HStreet. N.W. 
Washington, D.C. 2006 
Tel: (202) 33 1-7775 ex. 602 
Fax: (202) 3 3  1- 1058 
E-mail: ebreila@louisbereer.com 
www.c11matechanac1nd1a.com 
~ w . l o u ~ s b F r m . c o r n  

'Tuesday 

6 

~ e d n a d ~ ~  

7 

Friday 

9 

Thursday 

8 

i 
Satudar i 

j 

I0 
I 
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~ A S E  11 THE PORTFOI.IO REVIEW ATME PARTICIPATING BANKS 
DRAFT SCHEDULE 

Condocred bj The Loua 8rrgt.r (iroup lnr under the USAlP'Inrlr~~ Gf-P <YS R q a  
.Avgusr 8 - 16,2002 

10:00 Welcome by Senior Executive of the Institution & lntroducl~on 

10:30 Presentation on GEP-CCS and LBC Role (Subrata hlazumder. India GET 
Manager, The Louis Brrger Group. Inc.) 

IO:J5 Portfolio Review Object~ve (Vinay Deodhar. Project Finance Specialist. LEG) - 

11 :00 Learning from Phase I Visits to US based Fls - by participant* from respective 
Institutions: (hstilulions visited and 0bSe~ations on discussions) 

1 1 :30 Tealcoffee break 

1 1 :45 Presentation on hlemational Climate Change progress (Subrata Mazumder) 
(Covering developments in Climate Change discussions. LNFCCC, lndia's 
position, status. GEP-CCS and activities with Fls and project development to 
date, upcoming events of importance) 

1215 Overview ofPortfolio Review Process - Computational Tools. GHG 
Accountingllnventory Protocols. brief discussion on proposed model (Vinay 
Deodhar) 

13:OO Lunch 

14:00 Formation of Portrolio GHG Assessment Team PCAT) 

13: 15 Identification of Projects for review - i.e. Portfolio (these could be h m  one 
department but preferably should be from dimerent sectors. Categorizalion inlo 
GHG Assets and Liabilities 

15:30 TcJCofk break 

16:W Data identification and collection 

17:00 Recap of Day I 

C b 7  Slfirjung Dndopmnl A m .  Nru lklhr 110Ol6Tcl 91-1 1.613 2024.651 2025. b5.z 326F.x 91-11- 651 SW- 



GREENHOUSE G A S  POLLUTION PREVENTION PROJECT - CLIMATE CHANGE SUPPLEMENT 
A P r o ~ a m  of ihc Untlcd Starer ~ g c n c y  for l n t e r n a t ~ o ~ ~ l  Ocvclopmnt. lmplemnfcd by Thc b u n s  Bngcr Group lllr 

10:OO Feeding of data in the Model, and discussion on the GHG Offset potential of the 
projects in the identified portfolio (PGAT) 

11 :30 Tealcoffee break 

1 1  :45 Additional Analysis for CCMPs, Structuring elements to possible monetization of 
GHG offsets generated (Vinay Deodhar) 

12:30 Group Discussion on Risks in GHG Liability projects and their Mitigation (Entire 
Group) 

13:00 Wrap up and closing remarks 

13:30 Lunch 

Schedule of Reviews: * 

Aug 8 or 9, 2002 IREDA New Delhi Mr. S. P. Reddy, DGM (FS) 
Aug 12-13. 2002 IL&FS Mumbai Mr. Sanfosh Shidhaye. AVP 
Aug 14-16, 2002 IDECK Bangalore Mr. D. T. V Raghu Rarna Swamy, Sr. 
Associate 

C~617. Safdarjung Develapmenr Area,New Oclhi - 110 016Tel. 91-1 1~613 2024.613 2025.653 2026 Fax: 91.1 1- 611 8807 
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COMPUTATIONAL TOOL FOR GHC ANALYSIS 

GEPCCS has been providing Technical Assislance to key stakcholdas involved in GHG 
mitigation project development. These include, indusbial promotas, financial institutions 
and the GO1 oficials. Financial Institutions provide a major share of finance to clean 
energy and GHG Mitigation projects. As such, they have a sizeable rcpository of projects 
in their portfolio, which wuld have earned investments 'om carbon investors. With a 
view to enable the R s  take advantage and to make use of lhge "Opportunities" in future. 
GEPCCS provided technical assistance to two major Fls. 'Ibis has enabled thr Fls to 
understand the possibilities and also helped them in preparing suitable suategk for 
identifying suitable criteria for considering such projects and incorponting neressary 
design elements so as to enable their structuring as GHG mitigation projects. 

GEPCCS wnducted a more detailed GHG assessment for two of the ten projects to 
which it  provided the TA. This was based on current u n d d i n g  orthe deve lopmu  
in the climate change arena and the lPCC methodology for assessing GHG reduction 
potential. GEP-CCS also helped in development o l a  five-part Computational Toolktt to 
address various stmcturing elements of a GHG mitigation project. B a d  on these twls 
and interactions with several international emission brokm, consultants and rescamhen. 
GEPCCS has developed a simple MS Excel based twl to review portfolio thmu$ 
identification of projects. categorizing them and applying the IPCC methodology to 
assess GHG mitigalion potential of cl- projects and GHG emissions from bwines- 
as-unml (BAU) projects. This would be demonstrated in a 1% day ponfolio review 
program a( three Indian Fls during August 2002. In addition to the industrial and power 
sector projects, GEP-CCS also looks at the linkage between urban development and 
climate change through two major activities in transport and municipal solid waste 
sectors. Consequently. GEP-CCS ahs also developed additional rnoduks io asses the 
GHG abatement potential of projects financed by Fls in these sacton. Thac modules 
look at projects like bypasses. over bridges or any other projects that reduce the m ~ i n g  
time of a large number of vehicles and also increases their average speed. thenby 
resulting in reduction of emissions and various alternative MSW treztment t ahnologa  
that help in mitigating methane emissions from open dumping of municipal solid waste 
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PORTFOLIO REVIEW AT THE PARTICIPATING BANKS 
Conducted by The Louis Berger Group. Inc. under the USAID/India GEP-CCS Program 

August 8 - 17,2002 

PHASE 11: GHG ASSESSMENT & ANALYSIS OF SELECTED PORTFOLIO 

SEC~ION IV: COMPUTATIONAL TOOL FOR GHG ANALYSIS 

C M .  Safdaqung Dcvcloprnem Area, New D c l h l  110 016 Tel 91-1 1-653 2024,653 2025,653 2026 Fax 91 I I  Gj 1 8807 
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BAU Project Data Sheet - 2 

GHG Assessment of BAU* pFojects 
Institution 
Portfolio 

Technologies 
CFBC Anthracite 
Combined cycle Bituminous coal 
Engine Coke 
IGCC Coking coal 
PC simple cycle Crude oll 
Steam turbine Diesel oil 
* Project with conventional technology, fuels 

Fuel Types 
Fuel 011 NGL 

,Gasoline Peat 
Llgnlte Pet Coke 
LPG Pure Methane 
Naptha Sub-b~luminous coal 
Natural Gas 

GEP-CCS Project Review of FI Portfolio The Louis 8erger Group. Inc. 

- 77. 





.*. e. ..A, . . . .~ ,- . , " .I . ~ ~~ . ~ . I .,. . 
, , ?: 1. . . 

GHG Reduction Project Data Sheet - 4 

MSW Disposal GHG mitigation Projects 
Institution 
Portfolio 

Technologies of MSW Treatment considered 
Open Dumping 
Composting 
Landfill with gas recovery 
Biomethanation 
Incineration 

GEP-CCS Project Review of FI Portfolio The Louis Berger Group, Inc 

7 9  
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Y Your Financial institution and f he Environment 

We live in an e n  whcrc the cmironment IS recognized as m unponant pm d nrtu 

ally cveryrhing w do Novhrrc ir the dorcct mpact leh more th r ,  n, the -$ 

community. Whether i t  is mining. manufa~tur~ng. t rdnrponalm a trrrgy, the 

buGncu community can be tarqetrd as the promdry c w *  d pdiur~on md ot- 

negative impxu on our air, watn, open %pace, and natural r m r r t ? .  7-c 8% r 

strong conrmxion b e t m n  finance and the mr i ronncn t  The  rnronmmual  d, 

that confront a fituncial institution's chcriu such m va*W d hn. ~lpon- 

1 
i lw ck ln ing u p  contamirution of lou ad h d k c  rd brand rqwtahon haw m 

impact on lheir bottom l i e  dnd. in turn. can pow & to pu instnulion On the 
I other hand. thew same mvimnmental i%,lwr o n  atso paen: 0ppuiurnt.n to 

finance neu products, to kam how to build enwmmmtMy.bacd dfr.nra n t o  

I your own operations nd to enhance me rrplulrn d p u r  n l t i h r t sn  

The Emironmental Ba*m Auociation (tW) h a s  pmvided Ihc tocum (or lnvncvi 
m 

institutions to ad* environmntal kucs lw lk pat decade. (hc d the & m d -  

ing principles d the E I U  b that the environment rhould not be r f x t w  in f inv ru l  

1 t ramadon c c f n p e t k i .  We believe that a healthy mrimnrrnt b m kry to  a 
i 

strong economy and that we all bmdtt Is m e  Iran c d l e c t k  Urau) economy 

than by individually cutting cornen at the r i p m c  d the m n r o m w n t  In thn +I 

we have prepafed thtr bmkkt. LBA belw-vt, strongly in p r o r t i d y  dddrrrstng m- 
ronmmtal iwa, crpcciaWy mvironmenW risks to thc bmom kne ot ou -m 

financial imtituliom. lhis booklet prowdm you with a n  introdwlan t o  the 

approaches we've dewbped lrom our ycan d e l p e n n e  md d1a-s m w b l  we 

have learned in cdlaboration wtth other groups i rr ludmg lhc Unted N I t m s  

Environment P m g r d m  F#nmrial tmt!:utmns InltuUrr (UNtP 611). 



WHAT DOES ENVIRONMENT MEAN TO A BANK? 
lhe  word -envtronrnrnt- CM b t n g  many amager ro thc m m d  d a bdn l r r  w e  

that arc c r~ t~ca l  t o  the pohtab#llfy d the m c e ,  and products d the bank lamc 

that are helpful lor expense connd. and wme that my wem mom dncwtmdsy 

bur are Mverfhelerr benef ic~l l  t o  the bank and the m n r a u n e n t  u, lrrr tangtbk 

ways in general, we ldmttfy six catcgorter that make u p  a total d d n n m  a( 

ennronment lor a bank T k  dte 

htcrul - 
Most corpontims rrcognize UK badm d thc .ride bmicIy d immJ cmianm- 
I i 9 y ~ r t a m t i u t c m b b u t e l o b o n a n l i n e u r * l p r ~ o ( h s ~ ~  
bme(ia T h a e n u y i n c h a l e ~ ~ p o g n n q ~ ~ r a d u c m n  
d r * a t e m i n i m i o l i m , d p m g r m r t o c d u c a ~ c d e n g q r ~ n g p C m  
M d  &mtr. 

c o r r r t t l  
R e s v o d b w  

A t o m p e h m u n  mi- lpprowh for a f-14 n*o)n n 
appmpnate *Y - 
all have the m e  i Lau, 
has been M risk ma&&+ as it ii hmrd as having lhc *&the 
and most tangible i m w f b  thc bonm line svrccrr d an nrdribdihkitvbmr 



GLOBAL FOCUS 
R i  management. inIrast-turn finance, In- oprrmonr. carnunif* rupmSibd 

? ity, marketing and wr turubk  prcduc~ f i n w  pnab, to (inruu( imtilutmr m(d- 

wide. n is crpctaUy tmponn1 to communicate mth all rWieMden at a b c J  and 

gl0b.l knl. 
s .  

Collaboration and invdnmmt with The ih i tcd N d ~ m ~ r  f nnmnmntt Prvgrrmr 

Financial lnrtitutions lnitiiiw (UNEP FO) p r W s  a woicr l a  hnxlcial ks t i t u (am on 

impolant global ism. UNEP HI provida IU ugndrorm. rrhsch mclude sewd LBA 

mrmben. with Ncmr to a high *i9Wlii pinrrrhup r i t h  t h r  United N.lian rd 

with othw financial instnutiam varldrride. UNtP $11 dne(opi cutting cdgc mearch 

and managmenr tools. 

I n  addiIhn, UNEPs Finance lnibtivcr grwp prodes a p o w c d  voicr for its ognr. 
toria at international poky negotiath~ such as thC WO((d kmna f a  S&&ubk 

DevF.bpnent in phmrrJbug, the United Naliaa F i m c i n g  fa -1 
. . -  

Confcmw and climate changc treaty negot- UNtP f I t  opens up a vatu 

abk global ncn*orL d f ~ m e  and sustainabk dndopment con t r t s  dosnubon 

d n c l w M C i n g ~ c m c a a s * r r l l & ~ d l . b m l i o n ~ o ( h c r k d a r m ~ M d  
. 

including the forge-Croup, 5+ainablify Perbnnance Ind icum (SR) fhrre.  md 

the Global Reporting tnitilthrr. bmc poiem c u m t l y  undm3, indude gdd&nc~ 

fo? emironmmW management md reporting; solmiom to -. 
. ~. 

i abk'aut mataagcnuw the 4nqvalive Rnming tor Samr&#Q rrpDn wis m 

lnvrntory d SusIainaMc Enngy funds and pm63siod dm(opment poQm tor 

Industry uccutiver. 
~~ - 



ENVIRONMENTAL RISKS 
The financial industly is a complex web of organizations offering a wide variety of service5 

imluding retail, commercial, investment and development banking and inwrance to  inter^ 

national markeh, controlling billions of dollars in ca*l and assets The sheer size and ~. 
cmplexily of the buriness maker it inwitable that the activities of financial institutions will 

affect or be affected by some aspect of the environment. We rhmk of environmental rirk; 

as being either direct. meaning that the actions of the finnnrral tnrtltution iWH create the 

envirmmenral problem (real or perceived) or indirecl meanrrrg that the financial institu- 

tion is affeaed by the actions of another party such as a batrower or an investment. 

Indirect ri*r generally are associated with monetary lou related to the extension d 
credit or invertment. Borrowen can face legd liability for violations d law, have finan- 
cial responsibility lor cleaning up contamination. and can suffer damage to their han- 
c h k  and brand reputafion. For instance, a borrower may contaminate their real estate 
cdlaterd that, in turn, creates potential for lou to their lender The lender is not di&- 
ly e b l e  for the actual contamination but indirectly faces the financial come- 
q m ,  nonetheleu. 

Examph d direct environmental risks may include causing mviramental crmanitlb 
tion at you own facilitia that you have to ckan up, a publicly s u p p i h g  n unpopl- 
lar plblic poky position tha impam reputation. For i m ,  the United Stat- expe- , 

tience has  show^ ur &at excerrive invdvement in a borrower's mvimnmentaNy semi- 
6n activitiq specifically being invdved in the operational deckions of the bamwe~'s 
business, canwsuh in the institution being directly liaMe lor the cleanup of vvhat w+s ,: 

' 
thought to be the bommr's environmental problem. Similarly, if care is not taken to 
understand a d  adhere to corporate legal structures. iI is alw possible for a parent cor- 
poratan (rhe bank or its bommers) t o  be held liable tw th%envimnmental of 
its subriiiaria. Identifying and kag ing  these l iabil i i  risks is particulaly important 
for financial kmitutbns operating in multiple in tm.ona l  juridictiom, where caporate 
and lender liability ~ l e r  may dim. 

Risks also exist for bu&ial instihitions bnrdved in invabnent r& and aset rmn- 
agemmt l n o e a ~ y ,  financial imtitufionr and investom should be aware of ad 
rerpond to  mafket data a perceptjdR( that link posit& er%imnmental prformance to 
pmitiw impact on shaehdder value. At the nvy kaq the emironmentrl problem d 
equity invemnenh clearly can affect the M t y  to. realize a gain on invertmem; In the \ 

future. financial institutions that fail t o  consider market d e d  for emimnnentdly 
f o c d  investment productr could be prceind as being remiss in theb Muday 
tqombi l i ty .  

Fnaly, p u r  financial inrMutm's own oprations have em4ronmentd rirkr. Activitk 
su& as disposal of used e-c equipment, management d wastes ha printing 
opmtam, and recycling of dfice wasta are subject to environmental lam in many i 

juridictiom. Failure to comply with these requirements can mu t t  in l i t y  or l a  in 
value. In addition, financial inm'bltiom invoked in the insurance industry have a 

drect stake in the hequeiuy and severity d d a i m  relating to rn-rwmental matters. 

-ma -M 

rtdrehddar If,subpcted t o  Spdfk xbti: ol management practicer, such asw* pre- 
ny, a financial inztirution's repltaion ivill . vmian, " c y l i n g  andenergy conservation 
be judged uring uiteia such as and the magnitude of chamab1einvironmen. 

tat giving program. . . 



RISK MANACEMEW 
The d i i i n c  of risk managanent was lint inaoducrd t o  burneu by the imumrr 

industry om fiHy years ago. Cinancial inshwtioni f in t  spl.cd *tic r a  mm- 

qement methodr t o  mrironmcntal risks in the t n i t r d  S t a m  during the LAc 1980s 

in  resp0m.e t o  the unique legal precedents d the '5upc1iund' *m. This hhWy led 

to l e n d m  initiating environmental mL programs Nld dw d * l i g m e  pol;cicr. puce 

durer md p n i c m  in order t o  Noid direct mvronfnentd bb i l i i  a~ wrU n the 

indirect financial low- a w t e d  with bmrvco' liablily. 

Vinudly a11 01 the environmental credit risk mmgcmmt pogrmr used trj EBA rrm~ 

bcn ?luc!+ !b basic W n g  Mocks d riJl m w g c m c n t  - dmtZr.S4 -1. 

calbgC mitogation ud monitaing. Each d rtme can be wrcswdy w e d  d h  

co&ntbml credit risk undemiting uring (hc 5 C's d crcd~t 'ah lhnu cdrcr.l. 

character, opaci ly  md c o n d i m  s p ~ i l i c  to convdmng m w r m o l  r i lL~ 

Idat&tb. 
~ ~ m a y b e c o n p l R c d p & b m l i r g a ~ o r b n a d u i q c ) r P c d  
I k h  k k d , i n g ~ * i r o i i i u l r t r a a r r . o n n s r p I i r r u s r r ,  

. . h p a a b o m m d s u h ( b r r d ~ d e c d * s l  Thsrirprany-the 
a l n i t y d I k h e a s m m a c D ~ d r b c  



ENVIRONMENTAL OPPORTUNITIES 
There are opportunities lor fanancia1 service companies both large and small to takf 

part in practicer that  arc rortainable and contribute to the bottom line. In reality, 

most financial service companier are already involved with these practices but may 

not realize how they contribute to sustainability~ 

FxHltv Mmaamcnt 

6 
Financial institutions operate real estate portfolios that range from one a two build- 
i n g s  to vast numbers of retail branches and large high.rise operation centen. Energy 
efficinuy issues are at the core of cmt savings and the need to ensure maximum 
m x e  uw.  Power cornumptlon including heating and rwling, transportation, 
waste management and roune redurtlon all provide opportunities lot eco-rlficienq. 
FOI iimtance, fmancial institutions consume significant volumes 01 papr.  We haw the 
ability to manage paper poduct~on and consumption from forat to mill to d e ~ k  and 
bad l o  thr miif for recycl~ng. resulting in etficiency that d~rertly contributes to the 
bottom line and shareholder value. The logical next step is  to undmtand that em+ 
ronmmtaUy focused pmperty management practicer all are contr ih~ton to the mak- 
ing d an environmentally rusta~nable financial institution. 

Products 
There we market-based dut ions that encourage sustairMMe development and p r e  
vide positive dv t ions  for ennmnmental challenges. Many financial institutions have 
f w n d  an under-served market niche created by the desire of the investor to act as a 
mpomibk global citizen through the power df their inv-ts. Issue specific 
investment d u c t s  includiw socially reswmible invesbnent strateaim eco funds 
and green ihvetmentr allow inancoai inst;tutbns to tap new mark&, pmvide cus- 
tomen with wstahabk inwrtmentkhoica and generate revenue. Other markets are 
created from new products and m c e s  such ar the demand for recycled material or 
cwnponena assaiated with energy efficient products such as photmdtaic cells, 
geothermal and fuel cell technologes. In addition, larger infrastructure projects aso- 
dated with clean water supply, wartewater management or s d ~ d  waste disposal 
demand spedic ivmw(edge and financial expertise. & an example, a small 20- 
employee US based company may supply a developing country in Asia with a rpecific 
comwnent for a wind turbine. The olobal market fosters this W w  of trade and 
finat;dd institutions take advantage of this kind d emironmeni;l market niche as an 
oppofhmity to create a dynamic new line d business. \ 

c-un#y 3. 

We can bewrit our commun~tier and, In tum, our standing in w r  communities 
thmugh a c t h r  such as public p d ~ c y  participation , employee vdunteerine and pm 
motion d positive community reinvestment. Brownfield lending is an example of how 
f i ~ n c i d  sewices directly benefit under-served communities. Bmwnfitld wtes are typ- 
caw bcated in urban areas, there often idle or abandoned pqx t t i e s  rrprerent wtes 
that were once econom~ally mong centers of commme and bumerr. Using thew 
expertise and specific knowledge related to contaminated real estate redevelopment, 
EBA imtitutions haw fmanced hundreds of m l l l i i  of dollars in brownfields redevel 3 
W n t  resulting in  deanup of contaminated real estate, providing business access 
to under-served urban markets and creating jobs 

-&ng 
Many envimnmentally beneficial orgarnzations and c a m  rake funds f a  thew a c t ~ t i e r  
through parhenhips mth bus~nenes ~nclud~ng financial instituhons. Exam* Indude 
cause-rdated nurkctlng am la ted  mth credrt cards or other retall banhng services 
h e r e  the rompany gets the wsibil i i  and public relations benefits d the partnenh~p 
and some of the revenues go to the environmental cause. Even without such 
partnerships, pmmohn of the enwonmental actions of the financial lrnmuuon, 
rrhether related to core bus~nerr or Internal greening, can result m marketing advan- 
tage to the g m . n g  base d environmentally condous clientele 

J 



CORPORATE INTEGRATION 
A growing number d Faunci.l imtifutm harc ruognucd the bends, d mtrgnt. 

ing mvironmmL4 &sues info company strategy a d  dedopq M a g n u a u o d  

commitrncnt to conducting bainu in an cmiromentally rrrparrrible mmn. 

Whik this pmccu h relaIidy new lor many. there are curting muhmium and bat 

praaiccs available which m y  avirl banks in making their connitmen1 lo the 6 

Ir ronment OpPrationd. A Rvting point 1s a corporate emnonmcnul p.3i-q slscmcnt 



ENVIRONMENTAL REPORTING 
Corporate Environmental Reports are used to demonstrate company-wide, integrat- 

ed environmental management systems, corporate responsibility and the implemcn- 

tation of voluntary initiatives and codes of conduct as stated above. Obtaining inlor- 

mation for a corporate environmental report may be a challenging task. However, 

the process itself encourages a financial institution to think about i t s  information 

management system and rea l i r~  how much it is already doing regarding environ- 

mental stewardship. Repott~ng is a good way for a company to track ill own 

progress and ident~fy lnternal strengths and weaknesses. By initiating environmental 

reporting, a bank may put onto place processes and rystems that r a n  help gather 
? 

informat~on and make the f ~ r m  more r f f ~c~en t  

Facts often covered in corporate environmental reports include: 
environmental policies and systems 
indicators of &vironmentall&ialleconomic performance - financial implications d environmental/~ialleconmic actions 
relationships with stakeholders i - sustainaMe development business opportunities 
businas initiattves that support env~ronmental/socid/econmic development 

. 
Producing an emironmental report maplead to internal and external benefitr for a 5 

financial wnrices institution. Internallv. em~l-  are ohen deased to learn that the 
bank they work for is environmentall; engig& and the re& serves to boost com- 
pany morale.%enior management is better able to learn and speak knowledgeably * 
about the company's emironmental program, including its many benefits to the cor- 
poration. 

Externally, many individuals and orqanizations are increarinqly &nq bank to pro- 
vide env&mental reports and thqr may find that reporring h a good way t o  
respond to emimnmental criticism. Furthermore, reportinq q ~ e s  a bank the o m -  - - 
tunity to demondrate environmental leadership. 



Environmental Bankers Association 

wub.: 
To pqtect and peserw banb nei income and axrr, lrom r n w r m m n u l  e.polurr 

and liability rewning from lending and trust aclrntwr through rtw -1 ot 

environmmral risk rn-t in the United Stat- and rrorlhridc. 

The EnvironrnentA Bankem Asocbtm n a nor-pcht t r xk  auairtion flu1 Rpr 

mu Ihe financial services indurtry, incwing bank and m - t u n k  6nmci.d inlltu 

tions, imurcrr, -1 management knn and those rrho pmidc Icnin to thrm 111 

members include knding imtitutiom, pqmty & cawairy and We wnwem the m m  

ronmmtaf conwlting and appraivl communiIy, and anancy.  Ihc W war cuab 

lishcd in 1994 in response to heightened sensitivity 10 cn*innmntll rirt nym. and 

me need for envhmmnUl rid mmagtmmt rd due win md p a c  

Crrtwt: 
€aaukc- 
0- my T a s o  
EmmnmnblBar&as- . . 
l l O N M h R o y a l S h S ~ 3 0 1  
AlaundN. Viq in ia  22314 USA 
Fhme (703) 54-77 
Fu (703) 548-5945 



United Nations Environment Programme Finance Initiatives 

UNEP Finance Initiatives 
Innovative financing for sustainabilrty 

Mission 

To identify. promote, and realizr thc adoptton of he>t rnvironmental and rurtatnabil- 

iry practice at all levels of financ~al inr t i tu t~on operation5 

The United Nations Env~ronment Programme Finance lnltiativer (UNtP Cf )  ir a unique 

global partnership between UNEP, th r  Financial lnstitutlons Initiative (FIO, and the 

Insurance lndustty initiative (Ill). There three partners work together t o  achieve UNEP 

Fl's mission. Signatories t o  the UNEP Statement by Financial Institutions on  the 

Environment and Sustainable Development commit t o  the integration of environ- 

mental considerations into their operatlonr and services. Created in April 2001, the 

North American Task Force (NATF) ir a member-driven and UNEP-supported initiative 

that works t o  support and expand rurtainable financial practices in North America. 
: i 

The top priority o f  the NATF is the creation of a critical mass of North American sig- 

natories that are able i o  exchange ideas and best practices as well as learn about 

worldwide developmentr. in the field via a UNEP F I  facilitated network. 

Contact: 

UNEP FI Coordinator 
Paul Ckrnmts-Hunt 
pch@unep.ch 

- 
office: 41 22.91 7.81 78 

UNEP FI North America 
lacob M a l t h o w  
mdthouj@unep.ch 
H x e :  41.22.91 7.8268 
mobile: 41.79.707.6932 
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Environmental Management in Financial 
Institutions 
Swiss Banken Association 

Environnlental management 
c~Enviromnental protection is an important subject, of c o n c m  all ucu of banking. 
course, but what has it got to do with our banking business?,) 0, luve t k f -  
This is the question that Swiss banks also asked themselves been designed for & 
at the beginning of the nineties. following heads of 

and arcas of m m :  
Environmental and economic i r sna  an vay  often linked 
with each other, also in banks. Envirenmcnlal factors, . For the w r d ~ ~ n ! m i c  
however, often have an economic effect in the future. Some 
Swiss banks have already started lo record and aness For evqvnc :  corponlz 
possible risks and strategic opportunities in both their ecology 
lending and investment business. 

For the profmionals it; 
What we want lo do in these guidelines is to p m t  o w  loans 
findings and experience to other banks and to a wider public. 
We want to encourage you to take an active pm in . For the pn)fe~siorulr lo 
combining ecology and economy in your own bank. in\estnier~ls 

For those in management, these guidelines contain important . For conlmunicl,,on 
questions to be asked and describe the steps towards lhe 
introduction of environmenlal management. 'r~aanls s?.srcnuiic 

action 
For employees and those in charge of departments of the 
bank, it pmvides clear examples and aids in solving the tasks . For ru,,hcr rcrcrcwc 
facing them. 

Dr. Georg I? Krayer 
 preside^ ofthe 
Swiss Bankers Associarion 

The UNEP Financial Institutions Initiative on the 
Envimnmmt wishes to express its sincere appreciation and 
gratitude to the Swiss Bankers Association for making chcx 
guidelines available to banks across the world through lhe 
Initiative's web site. 

One of the major thrusts of the initiative is the development 



Env~ronmental Management in Frnancral lnstitut~ons 

of a global network to enable the sharing of best practices 
among members, who represent over 33 countries, and to 
facilitate member access to management tools and other 
resources for taking concrete environmental actions in all 
funct~onal areas of  their business. 

Both UNEP and the Initiative's Steering Committee are 
convinced that these guidelines will serve as an excellent 
framework for any bank or financial institution, regardless of 
size or type, to use in developing and implementing 
environmentally sound policies and programs. Your 
willingness to make these available to the financial sector at 
large will significantly enhance our efforts to promote 
environmental responsibility throughout the financial 
services sector globally. 

- 
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Linda Descano 
Chair of the Steering Committee to the UNEP Financial 
Inilialive 

Deborah Vorhies 
Coordinator of the UNEP Financial Initiative 



For the professionals in investments 

Environmental k n a  io asset mamag-t 

Cl~w$.~ne stock accurdin$ to cii\ irc?n~n~t&cntena 

. 4 market for et~v~rontnen~al inwst1lient liinds 

Environmental issues in asset management 

A possible real-life scenario 
cc.4 and B, two industrial w u p s  listed on the stock exchange, wished to overunne problems 
gf structural change lhrough engaging in a merger. 

In the context o f a  due diligence investigation, it is revealed that considerable site 
contamination has been found on the premises of fum B and that numerous environmental * : regulations have not been adhered to. 

A estimates the additional investment needed for the clean-up of the damage will be about u U.S. S 34 million and expresses doubts about the.merger agreement. The stock mark& 
i react immediately: B's stock capilalization decreases by about V.S. S 40 rnillion.~ 

icWe will reinforce the attention given to 
environmental risks in our core activities. 
These activities include risk management, 
loss prevention, product design, claims 
handling and asset  management.^ 

t 

A new market develops 

f Environmental issues have so far played only a minor mle in the investment business but 
1 there are ever more signs of change under way. By signing h e  UNEP statement. 0%-a 

YI seventy insurance companies have already declared their future intention of  taking 
: environmental issues inlo account in asset management. 

The interests of the inves ton  ... 
Up to now, it  has only been investors with a particular interest in ecology who have been 
prepared to rollow up their principles when considering investments. They wish to 

a contribute to env~ronrnental improvement by investing in pioneer businesses. 



What have banks to do with ecology 
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Now that there is increased recognition that the environmental achievements of companies 
have an economic effect, traditional investors are also weighing up the consequences of 
these factors for their shareholder value. 

... and  how the banks are  reacting 
The first step is to include environmental factors in stock analysis (see ccChoosing stocks 
gcccl_ng to~en!i~ro~~menlal_c~ile~a~~). Check-lists and questionnaires, similar to those used 
by the credit department, need to be developed in order to assess recommended stock 
according to financially-relevant environmental criteria. I n  order to give clients sound 
aduice, investment consultants need to have appropriate training and specialized knowledge. 

Environmentally-oriented clients can then be offered an individual portfolio management 
supplemented with environmental criteria. 

Some banks have introduced so-called environmental investment funds with a range of 
investment goals (see ccEnviro~unental investment fun?_sn). 

&waspPertss-in~invest menf s 3 * 
(Graphic - This file can be either downloaded 

!-El as a PDF-File 14kb, as a Po\verPoi~~t- .=. 
f ~- 

Documeut 19kb or opened in a new browser @ 
window.) 
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I Envlronrnental Management In F~nanclal lnst~rut~ons 

For the professionals in investments 

Cboasiog stock according lo c~v i roonmta l  criteria 

rt rnwliel for snviroomental i ~ ~ \ a t r n c n ~  itlmis 

Choosing stock according to environmental criteria 

Findine the rieht criteria " ., 
How can stock with a particular envimnmental potential be identified? U'hat cntena shouM 

Q be selecled in evaluating the environmental perfonnancc of a company? 

The basis of each stock recommendation is a positive financial rating, ihe criteria for which 

YI are generally accepted. but for environmental aspects them is as yet no standardized 
approach. However, as environmental management has becn standardized. important 
qualitative and quantitative criteria have emerged. 

* i Does an environmental strategy exist? 
An environmental policy forms the basis of an envimnmcntallydcicnted business svrtcgy 
which. together with the key projects of its implementation. is usually made public through 

i an environmental report. 

Scrutinizing the system 
An assessment of a corporate environmental management system will releal to what degw - 

an environmental app&h forms part of daily ma&ement procedures. The establishment 
of ecclcontrolling will gwratee  the achievement of cnvirunmental a im.  Certifiiation of 

1 the envimnmenti management according to international standards pmvidcs a funher sign 
ofthe continuing efforts of a business to impmve its  enrimnmmtal performance. 

f -  

1 Assessing the production processes 
Y In many industries, the production proccss causes the most m~lronmcntal pollution 

Forward-looking busin- will be able to identify important data: 

What financial reserves are (hcre for environmental risks? 
What are the costs of energy consumption or waste disposal? 
What pollutant emissions are genented by production? 
\+%at improvements have been achieved? 

Y) hnp 1,'unepfi ne~fit/sbdanlage'anIage2 hbn 

i 
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Potential for environmental success 
The environmental quality of products is significant for the future success of a company: 

. What share of the turnover and the market do eco-products have? . What standards are demanded of suppliers? 
How large is the proportion of recycled materials? 
How energy-efficient are the products? 

The result is a performance analysis with the addition of environmental factors, which 
increases the quality of stock recommendations for the benefit of customers, banks and the * 
environment. 

A working group of the Swiss Bankers u 

Association has developed a catalog o f  
financially-relevant environmental ind~cators - 

Assess stock aecordlr~g to 
en!!koonm.enta! criteria 

(Graphic - This file can be either downloaded 
as a PDF,File 12kb, as a PowerPoint, 
Do_cy~.n_eat 19kb or opened in a new browser 
window.) 
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For the professionals in investments 

. Environn~ri~t;~l 1 s s i t ~ 3  in as-* managqneni 

Clroqsing stock acco~ding to c~r\iron~nc~~t:~l C ~ I C I B . ~  

A market for environmental imvcrtmcmt Rods 

_]ln\wnr~u fun& for h c c n v u r n m n  
j ( G n l i ~  198kb) lo! 

A market for environmental investment hnds 

Investment funds for the environmentally committed 
Investment hnds with a background ofcnviro-tal, social or ethical i- havc a long 
tradition in the USA. For over 20 years,.there have been proposals for potmtul investments 
which guarantee that cenain ethical criteria are adhered to. At the end ofthe 1980s. a R a  the 
envimnmental movement had begun. special enwronmental investment funds were 
launched for envimnmentally-intertsted investors, particularly in Europe. 

A product not only for a niche in the market 
Whereas in the USA, approximately S 640 billion, or 9 % of all invcshncnLs are made 
according to ethical or environmental criteria, investment in the Gemun-speaking wuntries 
up to now lies at S 350 million or at less than 1 !/.of the markel but is incming.  Rgentl)- 
launched products reflect the growing interest in these type ofinveshnenu. 

Transparency is a major factor of success for environmental-ethicaI investments. The 
criteria for assessment of corporate envimnmental contributions must be wmmunicated 
clearly. 
Some critics maintain that an ethical-envimnmental selection of stocks which is not onented 
towards contribution to shareholder value is unlikely to diver( capital flow into 
envimnmentally meaningful investments. For this reason. some new envimnmental 
investment funds focus on measurable contribution to sustainable development and 
shareholder value. 

Decision-making criteria 
The tradition ofethical investments has produced some negative criteria which exclude 
cenain industrial sectors, such as the weapons indumy, nuclear pova or the tobacco 
industry. 

Positive criteria imply an informed selection of particularly environmentally sound 
industrial sectors, such as renewable sources of energ. recycling, organic farming or 



Assess stock according to environmental criteria 

I Financial corporate analysis 

. Financial indicators - Assessment of management 
Balance sheet structure - Sector analysis 
Returns on capital Country analysis 

- - 

Environmental corporate analysis r I Qualitative criteria Qualitative and quantitative criteria I 

- Risk management7 
Envirwmenlal pmgram prepared? - Investment to reduce environmental risks 

1 / - Finanical reserves for risks I I : Environmental organization established? Investment tn em-fnendly technologies? 

I I I I . Energy management? . Enmmental  communlcatms p!an . - Env~ronmental data? 
available? - Pollutant emlssmns 

Energy consumption I ( - Environmental report published? . 1 1 1 Amounts of waste produds and waste I I 

Corporate analysis including environmental factors 

Development of 
Integration into Individual asset environmental 
stock analysis investment funds 

Environmental management 
system 

lnlemal comunication supplemented by 
&actors? 
E-trolling prepared? 
Legal wrnpliance checked? 
Insurance cover for environmental risks? 
Environmental management directed at 
certification? 

water 

Products 

Materials? 
- Environmental relevance 
- Material costs 
Customer information? 
- Market share of ecc-produds - Environmental labefs? 
Criteria for suppliers? . Offers to recycle and d i i e  of products? 



Investment funds for the environment 

Interests of the investor 

Contribution to environ- Contribution to 
mental improvement shareholder value 

Decision making criteria 

I Negative criteria Positive criteria Environmental unpomte 
analysis I 

- Armaments 
Fossil fuek 
Nudear power 
Destruction of 
rainforests 
Animal experiments 
Other ethical criteria 

Environmentally sound Qualitative and quantilative 
transport system assevneot of environ- - Organic farming mental -: 
RenewaMe . Environmental strategy 
sources of energy Envinrunental 
Pollutant reduction management system 
Environmental Production processes 
lechdogies Produds 

I Range of investment funds 
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environmental technologies 

Some more recent approaches also include corporate environmental analysis which includes 
qualitative and quantitative environmental factors in its assessment. The aim is to 
substantiate the contribution to sustainable development of these fnnds. 

T h e  range of environmental investment funds 
Since most of the investment funds on offer apply a mixture of the criteria already 
mentioned, a definite categorization is not possible. However, four basic trends are 
discernible: 

ethical investment funds 
environmental technology funds . classical environmental investment funds directed at pioneering companies . new environmental investment funds with the intention of offering a measurable 
contribution to sustainable development and shareholder value. 

See the current list of env~~oru~~ent;illy-orient4 
funds. 

I n v e s t m e n t f u n d s f o r ~ t h e  e n v i r o n m e n t  

7 (Graphic - This file can be either downloaded 
-1 as a PD_I;-F_iIelZkb, as a PowsrPoi"1, 

DoxumenA 20kb or opened in a new browser 
window.) 



Environmental Managemenl in Financial lmtitutions PI@ I or4 

Environmental investment funds 
(k checklet can also be dowh&d as r Mh.\\,nd lk.nmat~ 36tb) 

The following list shows the environmental investment funds issued and managed in 
German speaking countries as  of January 1998: 

Name of funds Investment Positive criteria Negative criteria 
minimum 
in DEM 

Luxinvest 1OOO0 Rivate housing, wtapons 

SecuraRent m u n i c a t i o n  Violatiom of 
lechnology human righu 
lnvcstmenu in the Production of 
social. health and environmentally 
educat io~l  sectos hannful substances 
Technologies which 
aim lo consave natural 
-mources or lo en~ploy 
altmalive forms of 
==w 
Consesation of clean 
wata. air and soil 
Avoidance, reduction- 
re-utiliwion or 
removal of harmful 
substances and waste 
producls 
Promotion of Fail t raf i i~ 

Credit Suisse No Evaluation of em- . None 
Equity Fund minimum efficient mtnprises 
(Lux) Eco through Sustainable 

Efficiency Assel Managemenl 
(SAW 
Active management: 
risk-adjusted 
oveperfomance in 
amparison with the 
benchmark 
Options in this sector 
extend beyond loul 
and regional 
boundaries 
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Sustainable I unit 
Performance (the 
Group (SPG) issue 

price is 
based on 
the daily 
net asset 
value) 

Focus 5 000 
Urnwelt- 
Technologiefonds 
(environmental 
technology 
funds) 

SBC ECO 1 unit 
Performance (the 
Portfolio issue 

price is 
based on 
the daily 
net asset 
value) 

Hypo Eco None 
Tech 

Well-balanced mixture 
of large and mid caps 
Investment in all None 
sectors possible 
Diversified portfolio 
having regard to 
sustainability 

Technological None 
improvements with 
positive effects on the 
environment 
Development, 
production or 
marketing of products 
or services in the field 
of environmental 
technology, with a 
share in turnover in 
excess of 5 1%. 
.Stocks Of companies None 
which are of leading 
economical as well as 
-ecological significance 
within their sector and 
which display an 
ongoing commitment 
to improving their - 
attitude to 
environmental issues.A 
differentiation is made 
into leaders (blue chips 
with high 
environmental 
performance) and 
innovators (smaller 
companies with eco- 
efficient products and 
services). . Environmentally None 
friendly products or 
technologies 
Attainment of a cleaner 

- and healthier 
environment in local 
sectors; control of air 
pollution, geothermic 
energy, recycling, 

I.I 
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A MESSAGE FROM THE OPIC PRESIDENT 

Preserving the environment and building economies need no longer be ucn as competing 
goals. Increasingly, new technologies are beginning to harness sustainable energm in wa)s 
that both protect the global environment and expand ccononiic opportunity fuc glotul 
citizens. Indeed. if we arc to endow futurt gcneratlons wth the envimnmtnt and thc 
economic opportunity they deserve and qui rc ,  this mnd must continue. .9s a wcp in rtut 
direction, the Overseas Private Investment Corporation (OPIC) is issuing chc enclosed 
report, Clima~e Change: Assessing Ow AcIiom. 

The q r t  found chat OPIC's power podolio is driven predominantly by ckorrbuming. 
low-carbon natural gas (45 percent) and m d - f r e e  hydro- and gemherma1 encw ( 2 i  
percent). It concludes that OPIC-supported projects ''are nor a major owuibutor to global 
greenhouse gas emissions or climate change." C m t  carbon dioxide missions 'om 
OPIC-supported projects represent 0.24 percent of global C@ emiaiom. In sdd~tron. 
OPIC projects tend to utilize highlycficient advanced technologies, more chan 45 pnant  
of them making use of c o m b i d  cyck technology - the most effcicnt ekcuicity- 
generating technology available. 

For OPIC. the report is satisfying on several counts. Fim, it affirms our kadmhip m k  
among bilateral invesonent finance and export credit agencies io assessing thc 
environmental impact of the projects we suppon Rather calculaling only the annual 
aggregate emissions of CO, fiom OPIC's thcnnoelccuic power projects. the repon &cs 
into account the cumulative impacts of OPIC's entire themlecu ic  ponfolio. 

Secondly, a third party verifier reviewed OPK's methodology - the same m*hoddogy 
applied by the World Bank and other kading international financial organizations to d e  
their calculations - and c o n f i d  the validity of thc results. Indcpcnden~ vcrifition is thc 

best suppMt for OPIC's effort to u d m a k e  rrsponrible environmenlat protection. 

Lastly, the report represents OPIC's progms down a rod less rravcllcd Since 1985. when 
Congress gave OPIC a specific envimowntrrl mandate, OPIC has evaluated ihc 
environmental consequences of each and every prospective pmjm. Noc only will OPIC 
reje* support for projects that pow major or unreaso~ble adverv environmental impads. 
but we actively look for oppormnitia to make a psi t iw env~ronmcnrol d~ffm~nce throueh 
the projects we support. 



In 1998, OPIC began to calculate and report on annual aggregate emissions o f  carbon 
dioxide from its thennoelectric power projects, responding to the need for responsible 
environmental stewardship in the face o f  the growing importance o f  transboundary and 
global environmental impacts. And, throughout, OPIC has carefully monitored the projects 
i n  its portfolio to ensure ongoing compliance with World Rank-level standards. 

I n  that context, Climate Change: Assessing Our Actions represents the latest and most 
advanced OPIC measure to track the environmental impacts o f  the projects it supports. We 
at OPIC see our commitment to natural gas as part o f  our role in helping the developing 
world make a transition to less carbon-intensive fuels. Without question, that i s  the single 
greatest contribution OPIC can make to the trend toward weaving together environmental 
and economic needs. 

Yet this report is one of only many steps OPIC intends to take in that process. More needs 
to be done to harness and support renewable energy sources such as wind and solar power. 
OPIC looks forward to working with the renewable energy industty to develop innovative 
financing mechanisms which wil l  help lead newer technologies into the marketplace. 

In the meantime, we are issuing Climate Change Assessing Our Actions as a 
demonstration of OPIC's commitment to the principle that economic development and 
environmental protection can go hand in hand. 

Sincerely, 

George Muiioz 
President and Chief Executive Officer 
Overseas Private Investment Corporation 



Independent Review 

OPlC is to be congratulated for its forthright elTort to assess the global *arming and other 
enviro~nental impacts of the power projects chat it finances and insum. Thc greatat 
growth in electric power is expected in developing countries and Eastern E u r w .  and w 
the greatest opportunity for avoiding the locking in of carbon dioxide. mclhanc and air 
pollution emissions over the next halfcentury lies in the invesuncnts now being made 
thex. 

Before I begin, I have just two caveats. My analysis is based sokly upon the rrpon imlf. 
and I did not independently examine the raw data. nor did I verify the types of projms that 
OPlC has supported. 

First, the methodology used by OPlC for the analysis of its projcas is a slarhrd and 
generally accepted method for estimating CO* emissions from powa  plans. A rough 
estimate shows that the reported figures are of the right scale. The only additional related 
greenhouse gas emissions that rnigh! be significant arc from methane. Maham is a much 
more potent greenhouse gas than COl and is associated with kakz fran aging gas 
pipelines, from coal mining, and oil and gas production. However, OPlC is either not 
invested at all (e.g. coal mining) or is not heavily invested in these scam comparcd to 
thennoelectric power. 

The repon appropriately calculates C@ emissions hnc ways: total tons, as a pcrcentagc of 
global and of developing counhy missions, and as an iodejx of tom of urboo dwxidi per 
Gigawatt of OPlC supported power capacity. The total tons provides a mcasvc of the 1-1 
contribution of OPlC projects to global warming. while the percentages place chat in an 
overall context. The figure of 0.24% of world emissions, projected to grow to 0.43% by 
2015 may seem small. but still represents a measurable contribution and should not bc 
ignond. The third intensity measwe may be the mosc useful in ducnniniog bow OPlC 
projects compare with other invesbnenls. From h e  high efficiency and rhe mix of pmjas 
supported to date, OPlC projects have lower GHG emissions than the average mnsmdcd 
in the regions, but in the fum this comparison should be quantified. OPlC might alu, 
utilize this index as a criterion and as a measure of progrrss for funrrc projcas. Thc 
relevant question is what will be OPIC's greenhow gas policies towads funm projects: 
should it consider adopting an incentive p r o m  for lowering missions from future 
projects? As stated, the potential for emissions gronih in developing countries justifies 
OPIC's efforts to support lower emitting power projects. OPIC might also wish to take 
more credit for the co-benefits of clean air that accompany their projects as well as chs CO: 
reductions. 



The proposal to develop a workshop for renewable supply options in the near future is 
commendable, and builds upon two ongoing trends. The first i s  the high success 
demonstrated by the Danish government in promoting Danish built wind turbines in 
countries such as India. The second is the emerging potential o f  some son o f  a Clean 
Development Mechanism for low carbon energy projects in developing countries that will 
be decided at a meeting in the Hague this November. 

The proposal to "reach out to the renewables industry" has real potential for identifying 
low carbon options for future OPIC projects. For example, wind turbines are the fastest 
growing source of energy supply on a percentage basis, and world installed capacity now 
exceeds 15,000 M W  - nearly equaling OPIC's total installed capacity o f  16,775 MW. The 
potential for OPIC to finance low carbon emitting options in the power sector could lower 
their projected increase in carbon dioxide emissions, and help establish a standard for 
others to follow. The pessimistic forecast o f  E M  and DOE for renewables could be correct 
for the US, but may not apply to the opportunities in developing countries that lack the 
extensive transmission and distribution system o f  the US. Also, the opportunities for 
renewables i n  deregulated markets is largely<untested, and projections o f  their potential, 
even in the US, vary widely. 

The US Senate position on the participation o f  developing countries in meaningful 
reductions must be.seen i n  the following context: the UNFCCC and the Berlin Mandate 
both clearly state that developing countries have "differentiated responsibilities" and that 
industrial countries must be the first to proceed with reductions. That said, OPIC, whose 
sole focus is on the developing world, has the unique opportunity to play an important role 
facilitating the participation o f  the developing countries critical to the resolution o f  the 
cl~mate problem. 

Prof. William R. Moomaw 
Director, International Environment and Resource Policy Program 
The Fletcher Schwl o f  Law and Diplomacy, Tufts University, Medford, M A  



Executive Summary 

OPlC has mdertaken a review of the cumulative annual greenhouse gas (GHG) 
emissions and climate implications of all OPlC finance and polttical nsk insurance 
projects since 1990. This revww is consiStmt with OPIC's long-standing commitment 
to the environment and sustainable development. OPIC's rcv~ew concludes that the 
cumulative annual GHG emissions from OPIC-supported projects do mw substantially 
contribute to global GHG emissions and associated climate change impacts Currcnt 
C& emissions from OPIC-supported projects represent approximately O~24*.. of global 
CO, emissions. 

OPIC attributes its conclusions to the fact that iu 16.775 M W  power portfolw dies 
primarily on less carbon-intensive natural gas and carbon-free -bk hydmckcvic 
and geofhcnnal rather than carbon-intensive coal and oil. OPIC-supported pon-cr 
projccl.~, on a'eapacity basis. are approximately 45% gu-fid. 24% hydmekcvic. and 
3% geothermal, while coal- and oi l -Ad pmjcds make up appmximately 21.4 and 7%. 
rrspeaively. In addition, OPIC-supported power projeeu tend to urc highly cff~ient 
advanced technologtes that emit fewer GHGs per unit of electrical ourput F a  
exampk, more than 43% of OPIC-supported fossil &I-fired powa pmjcc~~ 
incorporate combined cycle technology, the most efficient fossil-bawd ekcutctr) 
generating technology. 

Although OPIC-supported projau arc no( in lhmsclvcs a s u b s m ~ l  contributor to 
climate change, OPlC recognizes that rcncwabla. such as wind and rdar power. have a 
potentially imponant role to play in reducing global &&me on fossil fuels ad the i r  
concomitant GHG emissions. Therefore. OPIC will seek to suppon k s s  emerging 
power wwces through better outreach to the renewable energy indusq and by 
pmviding innovative financing. 

OPIC's melhodology and conclusions ham been iodcpendently valldatcd by a nacd 
climate change expert 



I. OPIC and Climate Change 
-- ~ 

Surnrnaty:. O P I ~ $  a bilateral development agency and a major source oJfinancing 
and support for the development 0JU.S. private sector participation in a wide range oJ 
investments, including many independent power projects, in developing countries and 
emerging economies. ;;.,OPJC-supported power.+~qojjects serve a critical development 
objective and bring considerable economic and social benefits to developing regions. 
However, the power'wctor is a major source of the anthropogenic greenhouse gas 
(GHG) emissions fhat threaten the stabiliryof the global climate system. OPIC 
understands theserio.u.imp1icationsojGHG emissions and climate change and was the 
first bilateral finance, investment insurance or export credit agency to commit to 
tracking-and .reporting:anpqI. CO2 emivsions.. , Th3 report, however, goes beyond 
OPIC's annual GHG assessments, to evaluate the cumulative.climate implications of a l l  

I OWC finance and political risk insurance projects sirrce 1990. The results of this 
renorr demonstrate that OPIC~S not a subsiantial conrrihu1or2?o,@lobal GHG emissions I . , ., .- 
or to climate change. :Annual CO, emission~ from OPIC!sup~?rted power projects 
represent less than 0.24% ofglobal CO] emissiuns. ~ l t h o " ~ h  :OPIC acriviries are nor in I 
themselves asubstantial icovtributor to climcrtc ? b a ? g e , : : i ~ k l ~  recognizes that 
renewrrbler, such us wind and solar power, have a potzntially.ik~orrant role to play in I 
reducing global & i a n c e : <  on.:jossil /uels: :and their con,com(!ant GHG emissions. 
n'erefore OPIC.yiN seek IoTsupport theseemerging poYe$sourc~s through better I 
outreach to the renewable energv rndustry and by provrdrng innovafivefinancing for 
such projecls 

OPIC is an independent government agency whose mission is to mobilize and facilitate the 
participation of United States private capital and skills in the economic and social 
development of less developed countries and areas, and countries in transition from 
nonmarket to market economies. In canying out this mission, OPIC's finance and political 
risk insurance programs support a wide range of investments in some 140 developing 
countries. All OPIC projects support the U.S. economy, contribute to the economic and 
social development of the host country, protect the rights of workers, and safeguard the 
environment. All OPIC projects meet World Bank environmental, health and safety 
standards, and OPIC carefully monitors projects in its portfolio to ensure ongoing 
compliance with these standards. 

Developmental Benefis of Power 
The power sector represents 30% of the OPIC project portfolio. OPIC-supported power 
projects serve a critical development objective and bring considerable economic and social 
benefits to developing regions. Access to energy supply is fundamental to eradicating 
poverty and improving standards of living around the world, where nearly two billion 
people live below the poverty line without access to modem forms of energy, such as 
electricity. The availability of energy to provide water supply and sanitation or 



refrigentors for vaccines. for example, has a great impact on health. Freeing rural pcopic. 
usually women and children, from the daily routine of collecting fuelwood or carqing 
drinking watcr over long distances makcs them available for more productive w~ork or fof 
education, both of which are primary development o b j e c t i ~ ~ ~  and lead to future income 
opportunities and increased standards o f  living. 

C02 Emirsions from Power Projecfs 
However, while power projects have considerable economic and social dcuclqmnml 
benefits, they are also responsible for a significant share of  the anthropogenk- emistons of 
greenhouse gaws (GHG) that threaten the stability of the global cl~mate system. The 
consumption o f  fossil fuels, which provides electricity. heat and steam to rhc induwnal. 
commercial and residential sectors, and fuel to the transponation sector, IS by far thc 
largest confributor to global carbon dioxide (C02) emissions. Approximately 38% of total 
global energy consumption goes to supply power plants which are the krgc+t emitters of  
CO2. accounting for nearly 32% of total global C@ productton. 

Power plants produce electricity by converting chemical energy storcd in fossil hels inro 
electrical energy. During the energy conversion process. fuel-bound carbon is oxidized to 
C02 and released to the ahnosphere. Fossil fuels like m t u n l  gas, that have rclativcly high 
chemical energy contents and low carbon contents. produce the I o w a  emissions o f  CO:. 
while coal generally produces tbe greatest CO* emissions. In  addition. some pouu 
generation technologies, like combinedcyck plants, are niore effwient at convming 
chemical energy into electrical energy and produce fewer CO* emisions per unit o f  
electrical output. As a result, fuel and technology choices have a significant impad on the 
level o f  C 4  emissions produced by power generation facilities, with n a n d  y and high 
efficiency combined cycle plants producing significandy lower CO: emissions than ochec 
fossil fuel-based plants. Renewable energy projects gencraiiy produce l i t tk  or no Cq.. 

Climate Change 
Carbon dioxide and other a~mospheric grecnhoux gases have long been b u n  lo  rbsom 
infrared radiation and create a natural greenhouse efrect that warms the Eanh The mura l  
greenhouse wanning o f  the atmosphere keeps rhc Earth approximately W F  winner tbur i t  
would be without an atmosphere. However. humans have becn emitting i-mng 
quantities o f  these greenhouse gases since h e  advent o f  the fossil fucldriven i d u s 1 4  a p  
and now emit 25 bil l~on tons of C@ annually. As a result, ahnospheric CO: 
conantrations are now at their highest levels in more than 160.000 ywrs and global mean 
temperature has increased approximately 1°F over the pas century. There is a suong and 
growing scientific consensus that thcx  steady additions o f  GllGs tipped a del~catc 
balance and begun to impact ow climate and may bc the dominant force driving recent 
wrming treads. (For more information on clrmare chnnge, see Chapter NI . In  
Introducrion to CIimare Change.) 



Given the link between GHG emissions and development, industrialized countries are 
responsible for the bulk of past GHG emissions. However, the rapid economic and 
population growth forecast for the coming decades, particularly in the developing world, is 
expected to substantially increase demand for energy and global GHG emissions. Global 
C 0 2  emissions are projected to increase from 22.6 billion metric tons in 1997 to 29.9 
billion metric tons in 2010 and 36.7 billion metric tons in 2020 (not taking into account the 
potential impact of the Kyoto Protocol, as discussed below). Developing countries as a 
group are expected to account for as much as 70% of this increase. Current forecasts 
suggest that growth in GHG emissions could double atmospheric concentrations of CO, by 
2060 with a resulting temperature increase of as much as 2" to 6S°F over the next century. 
Even the low end of such a temperature increase would be all unprecedented rate of 
warming and may alter patterns of precipitation and evaporation and lead to more severe 
weather, rising sea levels, and potentially adverse economic, ecological and human health 
impacts. (For more inJormation on GHGs. see Chapter IY-  Global Production o/ 
Greenhouse Gar Emissions.) 

International Response to Climate Change 
The potential adverse effects of "enhanced" greenhouse warning and climate change have 
been the focus of much international debate. Power plants and other major energy systems 
in particular have been the focus of attention from the Intergovernmental Panel on Climate 
Change (IPCC), the international organization tasked with assessing the risk of human 
induced climate change. Internati6nal efforts to reduce GHG emissions and stabilize 
atmospheric GHG concentrations culminated in 1997 with the Kyoto Protocol to the LJN 
Framework Convention on Climate Change (UNFCCC), which commits industrialized 
countries to legally-binding GHG emissions reduction targets. Although 83 countries have 
signed the Protocol, only 16 countries have ratified it to date. Given the critical role of 
energy in development and in improving living standards, the goal of the Protocol is not to 
limit access to energy, but to  provide energy that is less carbon intensive. As different 
approaches to achieve emissions reductions are carefully evaluated and international 
negotiations continue, most countries have implemented programs similar to those in the 
U.S. that promote research, tracking and reporting of carbon emissions, voluntary 
mitigation measures, energy efficiency and renewable energy technologies. For the most 
part, governments and international organizations continue to support fossil fuel power 
plants. The U.S. government does not currently regulate C 0 2  domestically and the EPA 
has not promulgated emission limits for CO?. (For more in/ormation on rhr international 
respome to climate change, see Chapter V: International Response to Climate Change.) 

OPIC and Climate Change 
OPIC has a longstanding commitment to the environment and sustainable development and 
recognizes the serious implications of climate change and the need to stabilize atmospheric 
GHG concentrations. OPIC continually strives to make its portfolio more climate friendly 



by proactively seeking renewable energy projects and by seeking to harmonrze 11s apprwch 
lo climate change issues with that of Mhcr U S .  Government entiues OPIC's acttons a ~ t h  
respect to climate changc are generally consistent with the intcrnat~onal responx to cltmatc 
change and clearly ahead of its foreign bilateral counterparts In Februan- 1998. In an 
effort to support global GllG management efforts, OPlC became the first b~latenl finance. 
investment insurance or export credit agency to cornrnlt to tracking and reporting annual 
C02  emissions OPIC's most recent annual GHG assessment dcmonnrates fhar OPIC- 
supported power projects continue to be heavily we~ghted toward climate-frimdl) natural 
gas and that these projects contribute only small amounts to global GHG cmtuions (Far 
more infomo~ion on OPlCs en~~ironmentolpolices. prm-edrrres otd recent intrrutntr.s. rc,. 
Chapter VI: OPIC und the Environment.) 

This report gocs beyond OPIC's annual Greenhouse Car Aswsmcllt Reports. to 
evaluate the cumulative (CO*) climate implications of all OPlC financt and political 
risk insurance projects since 1990. OPlC conducted this analysis of its m k  in GHG 
production in accordance with prescribed methods of asxssing GHG emissions. As r i l l  
be seen in the following section. the results of !he analysis dcrnonmate that OPlC is  no^ a 
substantial contributor to global COz emissions or climate change. Annual CO: emiss~ons 
from OPIC-supported power projects. which produce thc bulk of OPIC-related GHG 
emissions, represent approximately 0.24% of global GHG emissions. OPIC's pourr 
portfolio relies primarily on less carbon-intensive natural gas and carbon-fm mncwable 
energy sources rather than farbon-intensive coal and oil. In fact. MIunl gar, (4S.r) and 
renewable energy (27%) drive 72% of the OPlC power ponfolio. In addition. OPlC 
projects incorporate advanced technologies that reduce GHG emissions. 

Renewable Energy 
Although OPIC-supporled projects arc not in themselves a s u b t i a l  unuributor to 
climate change, OPlC recognizes that reneuables. such arcwind and solar pourr. hrvc a 
potentially imponant role to play in d u c i n g  global reliance on f w i l  fuels and lhctr 
associated GHG emissions. Renewable energy projects, particularly wind and solar. o1Te1 
compelling environmental advantages when compared to conventional fossil hrel-bad 
power generation, including little or no conventional pollutant and GHG cmtuHwrs~ 
Howeva, renewable energy projects face serious challenges competing with coa\mtional 
fossil fuel-fired power projects and have achieved only limited success in the nudcaplxe 
In addition to high capital costs, one of the most significant chalknges facing h m a b l e  
energy projects is the subsidy given by many governments to conventional forms  of^^ 

Another challenge facing renewable energy development is the remote. dcccntralucd 
nature of many renewable energy projects. Very large convenhnal p o u n  pmjcrxs. 3 

gigawatt-sized fossil fuel-fired plant for example. can find investment capital at much 
lower interest rates and longer tenon than can hundreds of rhousands of micro-h?dro 
projects or wind installations of a few kW each. Banks and financing agcnctcs are 
generally ill-equipped to mansge myriad mtcm projects. so agprgation of demand is 
necessary if a "level playing field" is to be cnablishcd in financing rencuable energy 



projects. Such challenges led the U.S. Department o f  Energy (DOE) to conclude that over 
the next two decades i t  is unlikely that renewable energy can compete economically with 
conventional fossil fuel-based power generation. According to the U.S. DOE, "failing a 

strong world wide commitment to environmental considerations, such as the limitations 
and reductions o f  C02 emissions outlined in the Kyoto Climate Change Protocol, i t  i s  
difiicult to foresee significant widespread increases in renewable energy use" in the near to 
medium term'. 

However, there are indications that the market for renewables may be brighter than the 
above assessment would indicate. The wind industry, arguably one the biggest renewable 
energy success story, now has a global installed capacity o f  14,000 M W  and i s  growing at 
35 to 40% per year. Last year, for the first time, more new wind capacity was brought on 
line than nuclear power. And the solar photovoltaics industry, which i s  now a $1 billion 
industry, i s  growing a 30% per year. The potential o f  renewables has not escaped the big 
conventional energy companies, including BP Amoco, ABB, Enron and others, all o f  
which have made considerable investments in the renewable sector. ABB, for example, 
has divested much of its conventional power portfolio and announced a new 'Alternative 
Energy Solutions' program, with a target o f  $1 billion turnover per year by 2005. 

And many developing countries and emerging markets are beginning to make modest 
commitments to including renewable resources in their energy mix as well. India has a 
Ministry o f  Non-Conventional Energy Sources and has developed several policies to 
promote renewables, including tax incentives, automatic environmental clearances and soft 
loans for certain renewable energy projects. Brazil has committed to invest substantial 
sums to increase the number of i t s  non-hydro renewable energy installations. Several 
African countries have implemented policies to promote renewable energy technologies. 
In addition, there are specialized, off-grid applications where renewables may be more 
competitive because the costs associated with hansmissions lines and other requirements 
increase the cost o f  conventional fossil fuel-fired power projects. These types o f  policies 
and projects demonstrate the opportunity for national and international efforts that support 
investment in these countries that contributes to meeting the climate challenge ahead. 

I t  is in the interest o f  the U.S. to continue to encourage and assist developing countries i n  
making these commitments to renewables. As an agency whose sole focus is on the 
developing world, OPEC has the opportunity to play a unique role facilitating the 
participation o f  countries whose involvement is critical to the resolution o f  the climate 
problem. OPlC routinely i s  involved in the investment process, working with both host 
governments and U.S. and foreign investors. However, there is a need to understand more 
fully both the needs o f  renewable energy developers and how developing countries 
determine their energy requirements and establish bid specifications for power projects. 

' lnrernarional Enerev Outlook ZOO0 (Washington. D.C.: Energy Information Administration. 2000) 93 



Therefore, to further explore the potential to support renewable energy pmjccls. OPlC w ~ l l  
organize or  co-sponsor a workshop focused on the renewable energy industry In FYI001 u, 
explore and evaluate the impact o f  innovative financing mechan~sms. O P I C s  goal w ~ l l  bc 
to determine u~hether its finance and Insurance programs can he more efkctlvely ut~hzed to 
support renewable energy projects. 



11. Greenhouse Gas Emissions 
from OPIC-Supported Power Projects 

/: .. 

. .  - , .  
mulative GHG emission and climate Summary: In order to evaluate .fhe:~E * .  ,. 

implicafio& ofits programs, OPIC eval@fe&tery project that received either finance 
or political risk insurance support since. J990. The results of this evaluation 
demonstrated that power sector projects produce the bulk of OPIC-related GHG 
emissions. Since 1990. OPIC has support 52 projects totaling 16,775 MW capaciry. 
Annual C02 emissions from these projects are approximately 56.4 nzillion metric tons 
peryear and represent approximately 0.24% of global C02 emissions. In addition, 
O m  supporis a power porlfolio that &do$ga{ed by less carbon-intensive natural gas 
(4f%) . . .,. and ca&-fee renewable ,ener@..@8%j;rgources. while carbon-intensive coal . ' ,*.*<2 ..:. 4 
(2~.%)~:g".~&.Q%) .:* '.-< ?., .. *. , ~ .  make u p . ~ . ~ , m ~ $ ~ ~ ~ ~ ~ ~ ~ t h r ~ ~ @ l i o .  In all, . ~ . ~  appioximately . 

(gas or zero- 7&:p&q~~~? bower porrfoIiy:is.';rf er, {<&&?bon Intensive nature1 ''~.' 
. 3  :.>., 

&qz:;cqiTwable, and 43%' ihc&b%&:~i?onz81ned ,. . p%,+;c: :-Fx~ :.. : cycle -lechl@h&;+:.ihe . . .  . .  most 
eficient fosSi1-based electriciry g~ne~almng~:te~hnoIo.  %.,. .. . Even in .20l%, when OPICk 
por@lio,is likely to peak in size arid em&gqifs,, it will only contribute 0.$3% to global 

,.i:,. ,. 
CO2 emissions. As a result, OPIC a&rv~tres are not a substantial contributor to global 
C02 emissions .. , . .: . . 

In order to assess the cumulative GHG and climate implications of its investment activities, 
OPIC evaluated the number and types of  projects that have received finance or  political 
risk insurance support since 1990. OPIC supports a wide variety of projects; as seen in 
Figure 2.1 the power and financial services sectors each account for approximately 30% of 
the OPIC portfolio. While the oil & gas sector makes up 10% of the OPIC portfolio, 
including production, processing and transportation activities, these projects generally 
result in only relatively minor GHG emissions. For examplc, OPIC has supported two new 
gas pipeline projects and two investments in large, pre-existing gas pipeline systems since 
1990. While estimates of methane leakage from gas pipelines range from 0.5% to over 5% 
of  throughput, the high quality flanges, valves and compressors incorporated into new 
pipeline projects and upgrades to existing pipeline systems can reduce these emissions by 
as much as 60% - 80%. As a result, GHG emissions from OPIC-supported gas pipeline 
projects are expected to be very small, especially when compared to power sector 
emissions. In addition, while hydrocarbon stocks are commodities that may be seen in 
terms of potential future emissions, IPCC guidance clearly indicates that GHG inventories 
are to include emissions - not potential future emissions. Therefore oil & gas projects 
were not included in the OPIC assessment. OPIC's portfolio contains no significant 
transportation projects and, for the most part, OPIC-supported industrial projects are only 
minor GHG emitters compared to a single large power plant. As a result, the bulk of 
OPIC-related GHG emissions are derived from its power sector projects. 



Figure 2.1: OPIC Global Portfolio by Sector 
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Methodology 
Eslimates of power plant C@ emissions involve a fairly simple man balance cguat~on 
based primarily on the quantity and cypc of fuel consumed and the heat rate (eff~ic~lc-)l ui  
the generating technology. The World Bank. IPCC. ind other organizations hate 
published various methodologies to assess GHG emissions from power generatton 
facilities. We methodology used in this assessment is adapted from the World k L ' s  
Greenhoue Gas Asserrment Handbook: A Practical Guidmce Dawnent .lbr the 
Assessment of Project-Level Greenhouse Gas ~missions.'. 

The equation used to calculate COz emissions for each power project is presented in Tabk 
2.1 below. The variables in the quation an: plant size (A), plant heat n tc  (B), and a fuel- 
related emission factor (C). The constant (D) incorporates a plant capacity factor and 
convetis the emissions into units of tonne5 of C@ per year. 

W d ~ G i o t u l E n w r w m n C h u m o h ~ G u A r r s p n m t ~  A P M m l  
Gwdanrr Docvmnc for thc Asscrmrnt of Pram-Lml Gmmhmm Gas F m s a m  ( W u h q m  D C 
The W a M  Bank. Scpmbcr 1998) 19 
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Table 2.1: Equation Used to Calculate Power Sector C o t  Emissions 
(20, emissions (tonnes/year) = 

A (MCY) * B (BtuIKwh) C (K/GJ) * D (fonnes/z * GJ/Btu * kW/MW * hrshr) 

Plant-specific fuel consumption data was not used in this assessment. Conservative fuel 
consumption is built into the equation based on the plant size (A), heat rate and an assumed 
plant capacity factor of 85%. The capacity factor is simply the ratio of the amount of 
electricity a plant produces to the maximum amount of electricity a plant could produce if 
i t  were operated at full capacity for the entire 8,760 hours of the year. For this reporl, it 
was assumed that all plants operate at full capacity 85% of the year. 

Each type of plant (generating technology) was assigned a heat rate (B). Plant heat rate is 
the total fuel heat input expressed in Btu divided by the net power leaving the power plant 
expressed in kwh. Heat rate is a measure of the generating technology's efficiency at 
converting chemical energy in the fuel into electrical energy and typically varies with plant 
load. The heat rates used in this repon are presented in Table 2.2 below. The lower heat 
rate (higher efficiency) of combined cycle technology means that less fuel is required to 
produce a unit of electrical output and therefore less CO2 emissions are produced. 

Each type of fuel was assigned an emission factor (C).   he-emission factor determine; the 
amount of C02 that is produced per unit of energy content of the fuel consumed. The 
emission factors used in this assessment are presented in the Table 2.3 below. The factors 
demonstrate that natural gas combustion releases significantly less CO2 than other fossil 
fuels and hydro and geothermal do not directly release C02.  

Table 2.3: Emission Factors by Fuel Type 
,+? '.'T zer- I Fuel Type .. = c , z ~  . . T .~ . I ~r ; i '&&m@~~{BCo~l@.  Joule) I 

l Geothermal I 0 I 

Coal 
Residual Fuel 011 
Diesel Oil 
Natural Gas 
H V ~ ~ O  

94,600 
77,350 
74,050 
56,100 

n 



In accordance with the Greenhouse Gar Asse~smenr Handbook methodology. plant s~zc 
and the appropriate emission factor and heat rate were inserted into the above cquatton to 
calculate C02 emissions from each plant. Because quantities o f  other Gl1Cs milncd by 
power plants (e.g. NO2 and CO) arc significantly less in companson to CO:. (heir 
contributions were not factored into the anal)sts Thls methodolog). was used to ialculatc 
CO* emissions from each power project that has received OPIC support since 1990 Iferc. 
'%PIC support" refers to the making o f  a loan or the issuance o f  an ~nsurancc iontm-t 
Projects for which a commitment did not result tn a loan or an insurance contract u-nc nnt 

, ' I > .  see included in this assessment. (For a complete list of OPIC-supparred powr  pro/- '  - 
Appendrx I -  OPIC-Supported Power Pro>cLs j 

OPIC Power Porrfolio 
OPIC supported 52 power projects with a tocat capacity o f  16.775 h4W h w e e n  1990 and 
2000. As seen in rhc Figure 2.2. 19 gas pmjects with a total capacity of7.363 M\V account 
for 62% o f  OPIC's power portfolio based on capacity. Raxwabk energy proFts. 
including I I hydroelectric (4,080 MW) (for the most par! all preexisting or run-of-nver 
facilities) and 4 geothermal projects (585 MW). make up che sccond Iargm gruup at 4.665 
MW. accounting for 28% o f  the power portfolio. Thus, the preponderance of OPIC- 
supported power projects. 72% by capacily. are fueled either by n a m l  gas or m a b l c  
energy sources. The remainder o f  the portfolio consists o f  4 coal-firrd (3,534 hlw') and 9 
o i l -h ied  power plants (1.214 MW). representing 21% and 7% o f  capacity. r c s p m ~ s ~ l y ~  
In addition. approximately 43% (by capacity) o f  OPIC-supported fwil f u e l - f i d  plants 
utilize combined-cycle technology. the most energy eff i icnt rype o f  fosstl fuel-hased 
power plant. Prior to 1990. OPIC supported only one power prn* involving he upgrade 
o f  a powerhouse at a preexisting hydroelectric facility. 



Figure 2.2: OPIC Power Portfolio by Fuel Type 
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OIK: I.-- by Fuel TIP 

OPIC Power Portfolio COz Emissions 
Cumulative amual CO2 emissions from these projects are approximately 56.4 million/ 
tomes. Gas- and coal-fired plants release the bulk of these C02 emissions, with emissions 
of approximately 24.8 and 26.1 million tomes, respectively. The remaining emissions are 
from oil-fired plants and total approximately 5.5 million tomes per year. As percentages. 
C02 emissions from the OPlC portfolio are as follows: 56.2% coal-derived, 43.9% gas- 
derived and 9.7% oil-derived. 

Carbon dioxide emissions from OPIC-supported power projects contribute relatively small 
amounts to existing CO2 emissions in the developing countries where these projects are 
located or to global COz emissions. As can be seen in Figure 2.3, amual C02 emissions 
from these projects represent only 0.63% of amual C02  emissions from developing 
countries, which total 9.0 billion tomes, and less than 0.24% of annual global CO] 
emissions which total 23.7 billion tomes'. 

' Pia Hanman at the U.S. Department of E n c r d r  Energy Infarmatton Administration, correspondence 
with author, July 2 1.20M). 



Figure 23:  COI Emissions from OPlC-Supported Power Projects vs CO: 
Emissions from Developing Countries and ihc \Vorld 
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In addition to relatively minor C 0 2  emissions, chc fuel mix ofthe OPlC power ponbl~it is 
largely weighted toward gas and renewable projects. A s  seen in chc F i p  2.4. OPIC's 
fuel mix consists of significantly more gas (43% vs. 13.6% and 17.i.) and rcneu'abln (2F.  
vs. 26% and 2 I?..;), and less coal (2 1% vs. 43.176 and 36%) and oil (7'. vs. 13 6.. a d  
9.3%) than the prevailing fuel mix ofthe developing world or the global elcsulctt? seclor 
As a result, when compared with tbc current power sector Tud mix in tbcsc regions 
OPIC's power portfolio may be sern as driving investment in gas and rrnenabk 
projects - investments that are critical to reducing GHG emissioa~s in these regions In  
fact. In "Natural Gas: Br~dge to a Renewable Energy Futurc". the Renewable Encrpy Polw? 
Pmjea argues that natural gas can serve as a bridge to a renewable m r g y  hw'. 

' Scichuk. d a m  a d  Means. Robm, N a h n l  Gas -Bndg+ lo s Rrmablc Erne F ~ m r r . ' i t \ l & ~ n p ~ ~  
n C Rcwwablr Enrrg, Poltcy Projn-I. Ma)  1997 I 

I 7 



Figure 2.4: OPIC Portfolio by Fuel Type Compared with the Power w 
Sector Fuel Mix in Developing Countries and the World 
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Future OPIC Portfolio Emissions 
Predicting future growth rates and fuel mix trends of OPIC's portfolio is somewhat 
difficult. Increased electricity demand in the developing world might increase the growth 
rate of OPIC's power ponfolio. On the other hand, economic upheaval ori the 
implementation of international actions to mitigate climate change might significantly 'slow 
the growth of the portfolio. With respect to fuel mix trends, the enactment of international 
effons to limit COT emissions could significantly affect fuel mix away from carbon- 
intensive fuels and towards renewable projects. 

If we assume that the growth rate and fuel mix of the portfolio remains constant and that 
each power plant will operate for 25 years, the size of OPIC's portfolio would peak at 
42,000 MW by 2015. After 2015, for each unit of  power capacity added to the portfolio, a 
25-year old unit of capacity would be taken out of  commission. C 0 2  emissions would peak 
in 2015 at approximately 141 million tonnes per year. By that time, C02 emissions from 
developing regions and globally are expected to have increased to about 15 and 32.6 billion 
tonnes per year, respectively. Therefore, as  presented in Figure 2.5, peak future emissions 
from OPIC's power portfolio would account for approximately 0.94% and 0.43% of CO2 
emissions from these regions. 



Figure 2.5: Anticipated CO1 Emissions from OPlCSupported Power 
Projects vs. Total C 0 2  Emissions from Developing Countries and tbe 
World in 2015 --- -- - - .- -. - - 
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Given the size of the conhibution of CO? emissions from OPIC's pow- ponfol~o to global 
COI emissions both now (0.24%) and in the future (0.43%) and thc impl~atlons of the 
portfolio fuel mix. OPIC's power sector activity is not a subsunrial contributor to global 
GHG emissions and global climate change. In addition, because the pou~er %tor ki 
responsibk for the vast majority of OPIC-related GHG emissions. it can be concluded that 
OPIC programs in general arc not a substantial c o n u i b v t ~  to global climatc change. 

In many respects, this GHG assessment involves assumptions that lend to make i u  tesulu 
conservative. For example, in pmviding pmjoa hawing. OPlC typically particlpata in 
only up to 50% of the tolal  coas of a new power project, whik a somewhat hlg& 
m c i p a t i o n  may be considend in chc case of ibe privatization or expansion of an existing 
plant In addition, the term of OPlC involvement in the power seaor is rypically limited to 
loan terms of 12-15 wars and insurance contracts of up lo 20 ycan. And finally. OPlC 
often suppons h e  privatization of power projecu - and the privatization of cxisring power 
projects docs not generally rcsult in nel incremental innases in emisswns and oficn 
involve emciency impmvemenu or fuel-switching that rtsuh in riel emissions reduct~ons 
Ya in this assessment, OPlC takes full reqmnsibility for thc projects' 25-year lifccimc CO, 
emissions. 



It is also important to consider that OPIC power sector activities generally achieve 
significant supplementary benefits for the environment when compared to other sources of 
finance or insurance. OPIC projects are required to meet high environmental performance 
standards that generally exceed host country environmental requirements. OPIC requires 
annual monitoring reports and third party independent compliance audits and conducts site 
visits to ensure ongoing compliance with all its environmental requirements. In addition, 
OPIC often is involved in the privatization of existing power plants. Such projects 
typically involve significant environmental performance improvements - ofien through the 
installation of expensive environmental control technologies like electrostatic precipitators 
or flue gas desulfurization units. As a result, OPIC-supported power projects are 
generally among the cleanest, most efticient projects in the developing world. 

Although OPIC activities are not in themselves a substantial contributor to climate change, 
OPIC understands the serious implications of GHG emissions and climate change. OPIC 
recognizes that renewables, such as wind and solar power, have a potentially important role 
to play in reducing global reliance on fossil fuels and their associated GHG emissions. 
Renewable energy projlcts generally offer compelling environmental advantages when 
compared to conventional fossil fuel-based power generation, including little or no 
conventional pollutant and GHG emissions. However, renewable energy projects face 
serious challenges competing with conventional fossil fuel-fired power projects and have 

!. achieved only limited success in the marketplace. OPIC will seek to support these 
emerging power sources through better outreach to the renewable energy industry and 
innovative financing mechanisms. 



111. An Introduetion to Climate Change 

Ice wre records and d e r  ahu 
c co* concarrmrionrandgw 

mean tempermum haw inanurd 

The Eanh is constantly heated by incoming shortwave radiation haa cbc sun This heaing 
is offset by reflected infrared radiation laving the plans A ponioa of  this rcfleaed 
terrestrial radiation, h g h .  is itsclf absorbed by gawr in che aanosphac. As ilhmncsd in 
Figure 3.1, the energy fmm this abso&ed ternaria1 ~ u o n  warms the h t h ' s  surface 

and atmosphere cmting what is known as lhe naml G W  Effect 'Ih* arong 
inhared absorptivity is extremely r o h t  and can be d i l y  measured in tbc labom- and 
from Earth orbiting satellites. Simply put. the atmosphere is like a 3lanket" uaGad rhc 
planer The Earth is 60°F wanner than it would be without an acmospherc. 



Greenhouse Gases 
The gases responsible for the strong atmospheric absorption of infrared radiation are called 
greenhouse gases (GHGs). Water vapor and C02 are the most important GHGs and are 
responsible for the bulk of greenhouse warming. Both water vapor and COz are naturally 
occurring as are other greenhouse gases including methane, nitrous oxide, and ozone. 
Human activities, however, add to the levels of most of these naturally occurring gases, and 
are the sole source of other powerful classes of GHGs, including chlorofluorocarbons 
(CFCs), hydrofluorocarbons (HFCs) and perfluorocarbons (PFCs), among others. 

Greenhouse gases generally persist for long periods in the atmosphere. While many 
conventional air pollutants may persist in the atmosphere for only a matter of hours or 
days, many important GHGs persist for decades or even hundreds of years. For example, 
COZ has an estimated atmospheric persistence of 120 years and some CFCs may persist for 
as long as 400 years. As a result, these gases accumulate, become very well mixed in the 
ahnosphere and have a global impact that is mostly independent of where they were 
emitted. GHG persistence has significant policy implications because the gases we emit 
tod y may impact the climate system for hundreds of years. 2 



GHGs differ in their ability to absorb infrarrd ndiacion. Among the most infrarrd 
radiation-absorbent am the CFCs. HFCs and PFCs. Other powerful GHGs include nitrous 
oxidc and methane. For example. a molmule of CFC-I2 is 15.800 times. CFC-I I is 
12.400 times. nitrous oxide is 270 t ima and methane is 2 1 times as effective in a W i o g  
in f rad  radiation as a molecule of C O ~ .  However, because armosphcric concmtntiom of 
these wmpotmds am much kss than conantntions of C&, they play a ksscr mle in 
greenhouse warming and climate change. Figure 3.2 dcpiccs the relative contribution to 
gmnhouse warming of various GHGs when both their radiation absorbing c h m c c r i s h  
and their mlatiw woccnbation are conriderod. As illustrated. C02 is the hgal 
contributor to climate change, or radiative forcing. followed by methane a d  Ntmus oxidc. 
which toget& account for over 90% of total r a d i i w  forcing. Water vapor is a~ 
included baause it is a feedback gas - meaning its conanbation is ma~nly a fu- of 
other climate parameters, not emissions. 

Figure 3.2: The Contribution of Selected Greenhouse Crsls to 
Greenhouse Warming 
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Increasing Atmospheric GHG Concentrations 
The basic story of human-induced greenhouse warming remains simple. With 
industrialization and population growth, GHG emissions from human activities have 
continuously increased. These steady additions of GHGs now include more than 23 billion 
tonnes of COz per year and have begun to tip a delicate balance, significantly increasing 
atmospheric GHG concentrations and creating an "enhanced" greenhouse effect6. 

Accurate measurements of atmospheric C02  concentration began in 1958 at the Mauna Loa 
Observatory in Hawaii. Information on atmospheric CO2 concentrations prior to 1958 can 
be derived from the analysis of ice, and the bubbles of air within it, from various depths in 
Antarctica. Ice cores have been drilled through the Antarctic ice cap as deep as 3 km, 
indicating conditions over the past 160,000 years. Figure 3.3 presents results of an analysis 
of ice core data and more recent data from Mauna h a  and demonstrates that atmospheric 
concentrations of CO2 have increased from approximately 280 to 350 parts per million by 
volume (ppmv), an increase of nearly 30%, since' the beginning of the industrial 
revolution'. As a result, atmospheric C02 concentrations are now at their highest levels in 
more than 160,000 years. Other GHGs have increased as well, methane concentrations 
have more than doubled, and nitrous oxide concentrations have risen by about 15%. 

lnlernal~onal Encrev h t l w k  2000 (Washingctm, D C : Energy Informat~on Adnunistraloon 2000) 179 
Excculrve Officc of the Rcsidcnt, Office of Science and Technology Policy. Climate Chanec: State of 
Knowledee (Washington. D.C.: Office of Science and ~ e c h n o l o ~ ~ ~ ~ o l i c ~  1997) 4 



figure 33: Concentrrtion ofCOl in the Atmosphere Sioce the Beginning 

Carbon Dioxide - Global Temperature Rekrlionship 
bfommticm on mnotely past climates is obtained by m e ~ s  of c m s W c  iagcouity. 
Figure 3.4 illustr;ues the changes in thc C@ cooccnontim in air bubbles witbio ice from 
various dqnhs (i.e.. since 160.000 years ago) beoach V a a 4  Antnrrtica along with thc 
tempentMe during bubble form&. The tcmpcnntrc is estimated hwn tbc ntio of h e  
amount of 'heavy' oxygen (with a mokeular arcigbt of 18) to h% of normal ox- wi& a 
mokcuhr weight of 16. Tbc ntio depends on tbc global uo-surface lcmpumm a dw 
timc the bubbles wcrc happal. Tbc figwe illustntcs how flucluatiom in COI 
concentrations and global avenge tanpcnhars have mughly mi& each ahn o m  ihc 
larc 160,000 years. 



Figure 3.4: Atmospheric Carbon Dioxide Concentrations and * 

Figure 3.5 illustrates more recent warming trends and demonstrates that global mean 
surface temperalure has increased by as much as 0.6" -l.Z°F since the late 19Ih century. 
These figures strongly suggest that increasing C02 concentrations provide a measurable 
direct addition to the atmospheric trapping of infrared radiation leaving the surface of our 



pkoa and an "enhanced- gmnhousc warming. tn cNcct. adding CO? and other GHGs to 
the atmosphere is like adding another " b l d a "  to ihc planet. 

Figure 3.5: Global ~verage Temperature Sioec tbe Beginning of tLc 

Climate Feedback Mechanirms 
T k  global climate system is complex and involves many positive feedback macb.nrwns 
that rad to amplify the warming c a d  by inacasing a amxnbatims. As m c ~ t i m d  
above, water vapor is by far the mosl dominant grrcnhouv gas H m v a ,  anta vapor 
enters the climate system mostly as a -fadback" gas. In &r words. umosphcric water 
vapor comrenbation is largely a function of global tnnpcnturc and amospbcric holding 
capacity for water vapor increases expornotially with tempnanrrc. As a resuh. CO: 



induced warming is augmented by increased water vapor concentrations, creating a 
p o w e h l  positive feedback mechanism. 

A smaller positive feedback involves the relationship between ice at the Earth's surface 
and its reflectivity (albedo) of solar radiation. In essence, if ice or snow cover melts, the 
surface left exposed (ground, vegetation, or water) is generally less reflective of incoming 
solar radiation. This leads to more absorption of the solar radiation, thus more warming, 
less ice, and so on. This "ice-albedo" feedback process further amplifies the calculated 
warming response of the climate caused by increased concentrations of C02  and infrared 
absorbing gases. 

Natural vs. Anthropogenic Effects 
While the greenhouse effect and global warming are generally accepted by most of the 
scientific community, the cause of global warming remains the subject of some debate. 
Many scientists attribute the current global warming to an "enhanced" greenhouse effect 
caused by the build up of atmospheric GHG concentrations caused by human activities. 
Other scientists suggest that natural factors are responsible, including primarily changes in 
the radiation flowing 'om the sun, which is thought to follow many complex cycles, and 
volcanoes, which temporarity cool the Earth by lofting a veil of fine sulfate droplets that 
reflect sunlight. 

Resolving this puzzle - the balance between human and natural influences - has been 
something of a holy grail in atmospheric science, particularly because the answer could 
determine whether countries enact plans in coming years to reduce GHG emissions. Few 
contest the idea that some of the recent climate changes are likely due to natural processes - 
after all, significant climate changes have occurred since long before human activity is 
thought to have begun to play a role a century ago. The last two millenia, for example, 
were marked by relative warmth between 900 -1200 AD (tbe Medieval Warm Period) and 
worldwide cooling between about 1450 and 1850 (the Little Ice ~ ~ e ) * .  

- 

However, recent studies have begun to clarify the magnitude of anthrogenic influences on - 
the climate system. A new analysis of the climate of the last 1,000 years suggests that a 
human activity is the dominant force behind the sharp global warming trend seen in the i 

20" centug.  The study found that natural factors, like fluctuations in sunshine or volcanic ~. 

activity, were powerful influences on temperatures in past centuries and when fed into a H 
computer model simulating the flow of energy to and from the Earth, produced I 

temperatures that match most of the ups and downs of the actual climate from the year 
1000 to the mid 1800's. But the relationship among sunlight, eruptions temperature I 
broke down completely in the 20" century, when the study found that natural factors could 
account for only 25% of the warming since 1900. The only "radiative forcing" that 

Linam, Edward and Geerts, Bad, Climate and Weather Exolained: An Introduction From A Sourhem 
Persocclive (Ncw Yo& Routledge. 1997) 338-339. 
Cmwlcy, Thomas I., "Causes of Climate Change over the Pan 1000 Years. " (Science, July 14,2000) 
270-277. 



remotely matched the jump in tcmpnamrcs seen in the lamer half of ihc century was ihc 
rise in GHG emissions. Alrhough thae mfu will continue to be refined. they 
demonstrate the significance of human impact on climate change and imply that h u m  
actions to address the issue may be required. 

Antic@afed Impact3 
C-t forrusts indicate tho& unless cffa.ve intcrnationrl effonr to rrdurr 
emissions are adopCcd atmospheric mmnfrations could reach twice the prcinduarirl 
level by 2060, with an associated average global cempcralurc increase of 2' to 6.SCF by 
2100. Even thc low end of this range represents an unpmcdcnted rate ofchange compared 
to the past 10.000 years. In fact. the d i f l e m  in tcmpnnue horn h e  last ia age to nor 
is about 9 " ~ " .  By incrrasing the energy of the climate system. such a tempmanut inacroc 
may kd to more intcnw rainfall. and thw flooding. in somc amas. buc more f i  
drought-like condition in other areas. Cuncnt rats of sea-kvci riu uc upcad to 
i~byafadaofhwotofiveductoboththe(hanuluplnsiooof~omnsdthe 
partial melting of mountain glaciers and polar ice caps. Chrnga in prreipmtioa and uq- 
pest relationships could adversely impact agricuhunl production Incruud tcmpauurcs 
may extend the range of insect-bome diseases. inchrding malaria and dengt~ fevu and 

I - adversely impact human bcaWI. And finally. changes in tcmpenture and pecipitatioo GUI 

disrupt natural -ems, such as forests, rivers, and wtclnds. 
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Figure 4.1: Sources of the Greenhouse Gases Covered Under (be 
UNFCCC 

GHG Emissions and Dcvclopmcnt 
Energy demand is clovly associated wilh both popllacion and economic p w h  Rccausc 

- energy supply in man countria is l w l y  bwd ori fossil &Is, carbon anirjiom t a d  to 
grow rapidly wilh development. parlicularly among countries with relatively bw kvcls of 
per capita income. For example, among low-incomc economies (cxcludmg C l i m b .  GDP 
grew at a rate of 2.8% per year behvccn 1980 and 1199.1. whik canmacd energy 
consumption grm at a much higher rate of 4.7.h pa The reasons for thh uc 
stmightforward - the energy demands of i n d d  economics arc far grata than rhov of 
agricultural economies. As d e v e l o p i  countries transition from agricultural IO dusuidl  
ccmomia, fossil fuel consumption lends to imrcasc rapidly. hiomover. wilh innasing 
per capita income houvhoM energy use grows because of chc increased number of 



appliances. Energy consumption for transportation grows as the per capita ownership of 
private vehicles increases. 

Among high-income countries, however, growth in energy consumption becomes 
increasingly "decoupled" from growth in GDP for a number of reasons. These economies 
often experience a shifl from energy-intensive industrial sectors to less intensive service 
sectors. Moreover, the levels of energy use in certain sectors, such as households, become 
saturated as most consumers reach income levels at which further growth in consumption 
of energy-intensive appliances slows. Finally, technological advances regularly increase 
energy efficiency, holding down growth in energy demand even with growing economic 
activity. As a result of these factors, some OECD countries have exhibited stable or 
declining levels of COz emissions in recent years. 

Global C02 Emissions 
Carbon Dioxide is the most important anthropogenic GRG, and its production can be used 
as an indicator for the other GHGs. Global CO* emissions have grown from 14.0 billion 
metric tons in 1970 to more than 22.6 billion metric tons in 1997; an increase of nearly 
60%. Because fossil fuel consumption, and hence COI emissions, are closely linked to 
economic output, past emissions of COI and other GHGs were largely from developed 
economies. In 1990, 72% of the total CO2 emissions from human activities came from 
industrialized countries". The United States, with just 4% of the world's population, 
accounts for 22% of current global emissions. 

In the coming decades, economic and population growth rates in developing countries are 
expected to significantly outpace those in the industrialized world. Over the next two 
decades, per capita incomes in the developing world are expected to more than double, and 
the regions' total population is projected to increase by 35%. accounting for 90% of the 
world's population growth". As a result, per capita energy use for electricity generation 
and transportation in the developing countries, which is currently only 1/10 to 1/20 df the 
U.S. level, will increase rapidlyf6. 

The International Energy Outlook 2000 (IE02000) presents an assessment by the Energy 
Information Administration (EIA) of the outlook for international energy markets through 
2020. Its projections anticipate various yenomic scenarios and are displayed according to 
three basic country groupings: industrialized regions, the developing countries and Eastern 
European/former Soviet Union (EWSU) countries, with additional details provided for 
each of these three regions. The repolt includes a "best estimate" reference projection 
along with high and low economic growth projections that represent possible alternative 
growth paths for the energy forecast. The EIA projections are generally consistent with 
other projections, including those by the hternational Energy Agency, Standard & Poor's 

I4 International Enerw Outlook 2OOO (Washington, D.C.: Energy lnformation Administration, 2000) 179. 
I ,  International Enerw Outlook 2000 (Washington, D.C.: Energy Information Adminishalion, 2000) 160. ' Executive Office of the President, Office of Science and Technology Policy, Climate Chance: Stale of 

Knowledee (Office of Science and Technology Policy 1997) page 6.  



Plan's. Petrolcum Industry Rcsavch Associala. and Petroleum Economics. Lrd The 
following discussion is based on EL42000 ~fercncc c a ~  pmjcctiw. 

Based on cxpcccations of regional economic growth and energy demand. global Cq 
emissions are projected to increase from 22.6 billion metric tons in 1997 to 29.9 billion 
mctric tons in 2010 and 36.7 billion metric tons in 2020 (not taking into account the 
polmtial impact of the K p t o  Pmtocol). Lkveloping countries as a group arc expected to 
account for appmximately 70% of chi ioacase. Emissions fmm rhcse cwnuics, which 
accounicd for about 28% of the total global emissions in 1990. are projected to make up 
44% of the total by 2010 and nearly 50% by 2020. Figure 4.2 illusmates the increasing 
conmibution of carbon emissions fmm developing cauotria to global caflmn emissions 
Emissions from China, which arc expected to rise from 2.9 billion metric tons in 1997 to 
7.7 billion mehc tons in 2020, CoIIStiMe about 33% of the propaed global incrust. 
Emissions from the ind&alircd world arc expstcd to rise by 3.3 billion mcuic tons 
between I W 7  and 2020, led by an increase of 2.2 billion me& tons in emission from 
Norch America. h bo(al the bdwrhlilCd nations account for jw 23% of the projcacd 
i- in global C 4  emissions o m  the nvo decda. with EYFSU accmmhg for ihc 
remaining 7%. 



Figure 4.2: World Carbon Emissions by Region, 1970 - 2020 
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By 2020, developing countries are expected to surpass the industrialized countries in both 
energy demand and C@ emissions. On a per capita basis; however, CO2 emissions Trom 
the industrialized nations are expected to remain far higher than those from most of the 
developing countries. Figure 4.3 compares per capita C02 emissions of the top ten 
emitting countries and illustrates that, despite the rapid growth in CO2 emissions from 
developing countries, the significant gap between per capita C02 emissions in developed 
and developing countries will persist well beyond 2020. 



Figure 43:  Per Capita C02 Emissions of the Top Ten Emitting Counlries - 
~ ' 3 , I " c m ~  

SOWCC SLOppi  (hC Ha Air. NRDC 2000 

There are, of unrrw, forecasts that anticipate significantly diffcnnt development sanuios 
and that, as a mult,  do Dot p d i a  he same growrh n t a  for fossil M awrwnplon and 
GHG emissions. Foncans that anticipate a coordinated international effon to reduce GHG 
emissions generally p d i a  c o n s i h b l y  lower fossil c o b o o  and GHG don 
growth rates as a result ofthe rapid deployment of renewable energy ethnologies. demand 
side managemen: and energy eficiency improvements. 

Electricig Generation 
As mentioned above, ekctric p o w  gmcntion i s  tbc *rgcst source of C@ cminiom. 
Approximately 38% of total energy coaaanption goes to slrpply p o w  plants''. which 
account for nearly 32% of total C@ production. P o r n  plants prod- electricity by 
converting cbemical energy stored in fossil fuels into clecuical cllcrgy. DuMg the e a ~  
conversion pmxss, &I-bound carbw is oxidized to C@ and released lo he annospberc. 
As a resuh, fossil fuels like natural gas, that h v e  relatively high chemical encrgy cuntaus 
and low carbon conmu. produce the lowat emissions of C@. Whik fuels l ~ k e  ligntte 
coal, ha t  have relatively low chemical energy contents and high carbon contents. pmducc 
the highest emissions of Cq. 

" Pu H~IUIUU du U.S. Depvmrot ofhxr&s lnf-im MI . corrcrpoldma 
d h  the 1Pha. M y  7.2000. 
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In addition, some power generation technologies are more eficient at converting chemical 
energy into electrical energy. Conventional boiler-based thermal power plants are 
generally around 33% efficient, while combined-cycle plants are generally around 45-50% 
efficient As a result, fuel and technology choices have a significant impact on power plant 
C02 emissions. For example, C02 emissions from a gas-fired.combined-cycle power plant 
may be as much as 60% less than emissions from a conventional coal-based power plant. 
Renewable energy technologies, which generally rely on  solar or geothermal energy, 
produce little or no COi. 

With worldwide electricity consumption expected to increase by 76% by 2020 compared to 
1997 levels, fuel and technology choices will have a major impact on future CO2 
emissions. In the industrialized world, where natural gas is increasingly seen as the fuel of 
choice for new power plants, nearly 50?h of the increase in C02 emissions between 1990 
and 2020 will be attributed to an increase in natural gas use, while coal use will remain 
essentially flat. In the developing world, which will account for 61% of the growth in 
electricity production over the next 20 years, growth in gas consumption will be slower and 
heavy reliance on coal will continue, particularly in developing Asia. Coal accounts for 
41% of the projected increase in CO2 emissions in the developing world between 1990 and 
2020, while oil accounts for 35%. and gas accounts for only 22%. The largest increases in 
CO* emissions are projected for China and India, where coal supplies are plentiful. As 
seen in Figure 4.4, those two countries alone will account for more than 90% of the 
projected rise in coal use worldwide over the next two decades. 



Figure 4.4: World Coal Consnmption by Region, 1970 - 2020 
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Implicafions for the Kyoto Protocol 
TIE projected growth in C@ emissions desaibcd above has serious impliclciom for 
implemrntation of the Kyoto Rotocol. Under the Kyoto Rouml.  w b i  is kt& to 
stabilize ahnospheric GHG mccntntions. developed cwnuies (Annex I commies) uwld 
be required to limit GHG emissions to appmximalcly 5% below 1990 kvcls by 2012. 
Assuming no coordinated Kyoto-like intcmalional actions am taken to rsduce global 
emissions, as seen in Figwr 4.5 below, global C@ missions arc cxpcdcd to ucad dKir 
1990 kvels by 40.h in 2010 and by 72Y. in 2020. Given the signitiam C G  emisions 
increases anticipated From developing counaies, even if Annu I cumIris wcrc abk to 
meet the emission limits or reductions prrscribcd in the Kyoto Protocol. worldwide COI 
emissions still would grow by more thn 31% and 55%. by 2010 and 2020, rrspccIivcly. 
Therefore, the participation of developing nations and a shiA to climate-madly gas and 
renewable m g y .  along with major cnagy efficiency and agriculnual and fomt 
management impmvmcnts. will be netdcd to effectively reduce a and otha GHG 
emissions and stabilize ahnosphcric concentrations of h s c  gases. 



- 
Figure 4.5:World Carbon Emissions in the IE02000 Reference Case and L. 
under the Kyoto Protocol i 
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V. International Response to Climate Change 

Many governments have signaled the'u commitment to &besing climate chaogc by 
signing the UN Fiameworlr Convention on Climate Change (UNFCCC) and che Kyoto 
Prolocol and are now working wirh key intanational ~ o n s  to evaluate complex 
policy options with potentially significant economic and envimnmenal implicationj for 
their countries. Access to modem forms of energy is frmdamcntal to development and the 
eradication of poverty in che developing world, but energy is also v i b k  for much of 
the GHG emissions chat b t e n  the stabilly of (he climate system. Themfore the goal of 
GHG redwtion efforts is not to deny people access to cocrgy, but to d w e  ihc carbon 
intensity of development - wbich means a less carbon-intctrsive arugy supply, reduced 
energy demand and impmved earbw sinks. 

Efforts to redua the earbw-intensity of che cnagy suppiy gcnenUy f o a a  on &casing 
the efficiency of power plants and promoting lowcarboa h r l s  and rcmen-abk energy 
(wind, solar, hydro. geotbemul. af.). Efforu to reduce tnagy demand rrpiul ly p w ~ x e  
energy efficiency and conservation in the industrial. uanspon and midentiat scccocs or 
demand side management. Effom to encowage improved management of agricuhml and 
forest lands and the protection of forests tend to enhance the Earth's natunt capacity to 
assimilate carbon and mitigate the impact of C Q  emissions. Thc Kyoto R o t 4  includes 
emissions hadim& joint impkmentation and the clean development mechanisms that arr 
designed to allow countries to wok together - their badcrs to facilitate these 



outcomes. The most effective, economic approach to achieving these outcomes is the 
focus of the climate debate. 

United Nations Framework Convention on Climate Change 
Xhe United Nations Framework Convention on Climate Change (UNFCCC) was adopted 
in 1992 with the goal of stabilizing greenhouse gas concentrations "at a level that would 
prevent dangerous anthropogenic interference with the climate system." Approximately 
180 governments, including the U.S. and the European Community, have ratified the 
Convention, which entered into force in March 1994. The Convention contains the 
principle of "common but differentiated responsibilities," which designates that those 
nations contributing most to global warming take the lead in combating its effects. In 
keeping with this principle, the industrialized countries ("Annex I Parties") agreed to the 
voluntary aim of returning their emissions to 1990 levels by the year 2000. It also 
obligated Annex I countries, particularly OECD countries, to provide financial resources 
and to facilitate technology transfers for climate change initiatives in developing countries 
and "economies in transition" and established requirements for reporting on climate change 
policies, programs, and national emissions inventories. 

Kyoto Protocol 
The Kyoto Protocol to the UNFCCC was adopted in December 1997 after two years of 
debate and negotiation about the inadequacies of the UNFCCC and* its voluntary 
mechanisms and the need for more meaningful requirements. Much of the inspiration for 
the Protocol came from the Intergovernmental Panel on Climate Change's Second 
Assessment Report, which concluded that, "the balance of evidence suggests a discernible 
human influence on global climate change." The Kyoto Protocol commits developed 
countries to legally-bind~ng emission reduction targets for six greenhouse gases - carbon 
dioxide, methane, nitrous oxide, hydrofluorocarbons, perfluorocarbons, and sulfur 
hexafluoride - to be reached by the period 2008-2012. (CFCs are controlled under the 
Montreal Protocol.) These targets, which range by country from -5% to +lo%, provide for 
a 5% emissions reduction from 1990 levels in aggregate. 

The Protocol is noted for its three flexible, imovate mechanisms -joint implementation, 
emissions h-ading, and the clean development mechanism. The primary goal of these 
mechanisms is to encourage the least costly emissions reduction to be made wherever they 
are possible. For example, the CDM is intended to promote "win-win" actions in 
developing counbies - that is, actions that enhance development prospects while reducing 
growth in GHG emissions. The Clean Development Mechanism would allow 
industrialized countries to finance emissions reduction or avoidance projects in developing 
countries and credit some or all of the reductions achieved against their own emission 
limitation targets. The rules governing the CDM have not yet been determined. 
Depending on how the rules are structured the CDM could be a cost-effective way for 
indusbialized Annex I countries to meet their Kyoto Protocol goals and at the same time 
aid development prospects of developing countries by stimulating technological 
"leapfrogging" and generating new inveshnents. 



Although 83 countries have signed the Rolocol. only 16 counuics have d f d  it to dau. 
Fifty-five cwntrics, including Annex I Parlies accounting for at least 55% of dewloped 
counlry emissions. must ratify thc Rotocol in order for it lo enter into forre. Many 
countries arc delaying ratification of thc Pmtocol until opcratioml daails ur: fd izcd .  
Olhcq including h e  US.. arc upholding ratifation until thc "meaningful paniciptioo" 
of developing antnbics is achieved, a prrrcguisite for U.S. Senate approval as pmnaured 
in the Byrd-Hagel ~csolution". Thc imporr;lw of meaningful paniclpation of developing 
camtrier was highlighted in thc previous scdion of &is rqwrc. 

Global Environment Faciliry 
Thc Global Envinmment Facility (GEF) was launched in 1991 as M upauneMll facility 
and resrmchoed aRa thc h t h  Summit in Rio de lanciro, BMI Io pmvide hrnds on a 
g m t  or c o ~ o n a l  loan basis to suppo~? projects that ddrrss biodivasity lan, climate 
change, degndation of in(ansIional ~cas ,  and ozoac dcpktim Thc GEF is 
impkmcntcd jointly by thc United Nations DMbpmcnt Rognmmc (UNDP), thc United 
Nations Environment Pmgnmw (UNEPA and thc World Bank. UNDP provides e c h i d  
support and is responsible for thc dcvelopmnt and n d g a m n t  of apwity-building 
programs and manager thc GEF S d l  Grants F'mpm. UNEP is rcspomibfc for rcicncific 
and tahnical analysis, manrgcs die Scicolific and Technical Advisory Pmcl, and 4- 
global, regional, and national c n v i m  assesmat and policy fiwmwds Tbc 
World Bank, thc repository of the Trust Fund, manages inv-t dvicies. mobilizes 
private sa tor  resourccs, and manages its own GEF project ponfdio. 

As thc fmancial mechanism for the UNFCCC. thc GEF helps dcvclopiag mnuks 
implement IIK Convention. Specifically, thc GEF s u p p a  projects chat (i) mnow 
barriers to cnugy e f f i c i i  and mergy comavation; (ii) pnwoa thc dopcioa of 
reomable energy by removing barriers and reducing mmvtioll cosu; (iii) rcduct thc 
long-lcrm casts of low greenhouse gas mining eargy ucbnologics; and (iv) arppon IIK 
development of sustainabk tmqorl. S h x  its itreption in 1991, thc GEF bas pmvided 
a- to o m  $2 billion in W i n g  and has am& additional f i  for pmj" by 
helping them to ovcrcomc initial invcslmcnt casts and reducing risks for i n v m m  Araad 
40% of GEF funds have s# clirmte change activities. 

World Bank Group 
The World Bank Grwp (WBG) is a dcvclopmcnf inairucion arbosc goal is to naduce 
poverty by promoting sudaiaabk d growth in its client carntrics. WBG coltsiac 
of five closely awciated imtihltions: thc lacaaational Bank for R c a m a u a h  and 
Dcvelopmcnt (IBRD); ln-oaal Devdoptnent Asvriarion (IDA); lwrmtiooll Finanm 
Copnation (FC); Multilataal lnveammt Guarantee Agmcy (MIGA); and thc 
lntematioapl Cenm for Scnlcmcot of lnvcamcot Displtcs (ICSID). Tbe World Bank 
supports thc implnncntation of thc UNFCCC and thc Kyoco Rotocol through variour 
policies and programs and through thcir m k  as an implementing agcocy of IIK GEF. 

" kmle Rcsohaim 98. U.S. S e e .  ke 12. 1997. 



The energy sector has always been an important area of the World Bank's activities. Loan 
commihnents in this sector totaled $2.54 billion in FY 1998 (IDA, IBRD, and IFC) and 
typically represent between 18 - 20% of total annual commitments of the WBG. Bank 
renewable energy and energy efficiency loans are often supported by GEF grants. To date 
WBG loans for renewable energy total $547 million and energy efficiently initiatives, once 
only component parts of power sector loans, are now addressed in their own right in 
lending operations. In addition, as an implementing partner of the GEF, the WBG also 
manages its own portfolio of GEF projects, including over $500 million in support of 
climate change projects. 

In addition to lending and GEF activities, the WBG has a number of programs and 
initiatives addressing climate change and promoting renewable energy, energy efficiency 
and providing technical assistance. The longest established program is the Energy Sector 
Management Assistance Program, which provides technical assistance for the energy sector 
in six priority areas: energy and the environment; nual and household energy; renewable 
energy technologies; energy sector reform; energy efficiency; and international energy 
trade. Other programs include: the Prototype Carbon Fund; the Activities Implemented 
Jointly Program; the Solar Development Corporation; the Renewable Energy and Energy 
Efficiency Fund; the Small and Medium Scale Enterprise Program; the Asia Alternative 
Energy Group; and the Global Carbqn Initiative, among many others.' 

Organization for Economic Co-operotion and Development 
The Organization for Economic ~b-operation and Development (OECD) comprises 29 
member countries, including the US.. that work together to improve economic and social 
policy. The OECD considers global climate change to be a major challenge, with serious 
economic and environmental implications. The OECD is working to integrate climate 
policy objectives into transport, energy, and agriculture sector policies. Key contribitions 
of the OECD include the Climate Technology Initiative, coordination of an annual Forum 
on Climate Change, analysis of the Kyoto Protocol, and inputs to the Conferences of the 
Patties. By helping member countries assess domestic and international policies to reduce 
greenhouse gas emissions, the OECD contributes to the effective implementation of the 
UN Framework Convention on Climate Change and the Kyoto Protocol. 

The OECD has reported that, for the most part, current domestic licies in member r countries are inadequate for meeting the targets of the Kyoto Protocol. Several countries 
(Germany, Italy, Austria, Norway, Sweden, Finland. Denmark, and the Netherlands) have 
introduced some form of energylcarbon tax, while others are planning or considering such 
as tax. Although there is talk of domestic tradeable permit systems for C02, no such 
system is currently in use. Other measures employed or considered by member countries 
include voluntary agreements to reduce emissions, regulatory policies for materials, 

I9  Organization for Economic Cwpcration and Development, "OECD Perspectives on Climate Change 
Policies, " (OECD. October 26. 1999.) 



buildings and produds, green government procurement approaches. research rnfomueon 
and public awareness pmgrams. 

US. Covunmenl 
The Climate Change Action Plan (CCAP) was launched in 1993 and was intended to 
satisfy U.S. commitmen& unda thc UNFCCC. The CCAP involvd auty 50 pugrams 
and ini(iatives aimed at reducing GHG emissi i .  These program and initiatives generally 
involve win-win voluntary putnaships, arc oon-rcgulatory and addnss all M o r z  of thc 
aonomy. from energy praluaion to foresay initiatives 

Examples of thc voluntary pmgnms cspb1'irhcd by thc U.S. gowmmcnt under thc CCAP- 
include the DOE'S Climate Challenge, which enoowages major elatric utilities to pledge 
to dux their pcdmuw gas emissions. Tbe join1 DOUEPA C h t c  W k  pmpam 
emmnagcs firms to respond to thc challenge of reducing grecnbaac gas pr by 
d o g  bottom-line emission that thcy can amin uskg th mOa con-effcctirc 
means available. The DOE Motor Cbalkagc cnc~tnga motor syslan uunuhaurrn. 
u r d u s r r i a l m o t o r ~ r s . m d u t i l i t i c s t o k g i a a n ~ i v e p r o g n m ~ i m n i l i b c m o s t  
cnergyzfficient mor systems in indumial applications Altbougb tbc CCAP has 
achieved considerable succcg %sc voluatary p m p m  ahme arc m capabk of 
producing the reducbons nccesary to rchun U.S. emissim to 1990 

In anticipation of the December 1997 appoval of lbe Kyoto Rotocol. thc U.S. uuw*slccd a 
renewed effort to addrss climate change. The plan sas timeclbla a d  urgm for reaching 
the 1990 emission levels by the paid of 2008 to 2012, d i p a t -  a review of U . S ~  
progress and an evaluation of next s(eps beginning uocmd 2004 tod thc impkmcot.tion of 
a domestic emissions trading pmgram beginning in 2008. Tbe higblighc of cbc plan is thc 
5-year, $6.3 billion Climate Change Technology Initiative (CCn). Tbc C O l  is a package 
of Iax incentives and R&D investmen& dcsigncd lo congy e f f i  md to 
help develop lowcarbo. energy sourca and to rrducc =gas anisii. 

Compl-ting its domestic cffcuI& The United Staccs Agency for LwrmtioM1 
Development (USAID) is ~sponsibk for the management of U.S. o- dcvclopmcnr 
assistance USAID'S energy sector s(Rtegy addmscs c l i c  eoaoam by pomoting ih 
use of rcncwables, energy efficiclry, and dean a m g y  technologies Aairities in ibc 
coergy sector have k e n  sapported by Pround S 180 million annually. 



VI. OPIC and the Environment 

OPIC has a long standing commitment to the environment. Since 1985, OPlC has been 
required by statute to assess the environmental impacts of prospective projects and to 
decline assistance to projects posing a "major or unreasonable hazard to the environment, 
health or safety" or resulting in the "significant degradation of a national park or similar 
protected area." OPIC is required to operate its programs in accordance with the intent of 
sections 117. 118 and 119 of the Foreign Assistance Act relating to environmental impact 
assessment, tropical forests, biological diversity and endangered species. 

OPIC strongly supports these principles and is committed to ensuring that the projects it 
supports meet the highest level of environmental performance. All prospective projects 
receive a thorough environmental assessment and OPIC declines support to projects 
involving infrastructure or raw material extraction in primary tropical forests and other 
protected or ecologically fragile areas. In determining whether a project will pose an 
unreasonable or major environmental, health or safety hazard, OPIC generally relies on 
guidelines and standards adopted by international organizations such as the World Bank. 
All prospective projects having potentially significant environmental impacts must submit 
an EIA, undergo a 60-day public comment period, submit annual environmental 
monitoring reports and undergo at least one independent compliance audit within the first 
three years of project operation. And finally, OPIC monitors project compliance with 
contractual conditions throughout the term of the OPIC loan agreement or insurance 
contract. (For a complete description of OPIC's environmental assessment procedures, 
please see the OPIC Environmenfal Handbook, at www.opic.gov.) 



Environmental Handbook 
Whilc OPIC's environmental policies and prmdurrs have long been anxmg IIK wrsl 
striogent of any bilateral finance. invcmnent insurana or export crcdi~ agency, in April 
1999. following intensive discussions with its stakeholders, including U.S. b u s i i  and 
environmental NGOs. OPlC adopted and issued in final form its Environmaml Handbook 
The handbook codifies OPIC's environmental standards and procedurrs as they b v e  
evolved since 1985, including strengthened environmental requirements. particularly wid, 
respect to transparency and public participation. 

Public Consultation and Disclosure 
OPlC is unique among its foreign bilateral countclprr(s in its a m p r e h a s i n  procedurrs 
for environmental information disclosure. In f a c ~  rccording to a mcnt Rport of the WorM 
Resources Institutezz, OPlC is one of only two "leading ECAs" (Ihe U.S. Export Impac 
Bank is the other) to satisfy seven key cnvimomcntal disclosure criferia That is, OPIC 
publishes environmental guidelines, discloses wrrcning criteria, publishes cnvhnmad 
assessment rules. releases project environmental sssasmcnts. solicits public commcns, 
discloses projects approved. and rcporls on C G  emissions. 

OPIC's public consultabion and disclosure pmcess involves posliag on OPICs arb site a 
6Cl-day notice of cnvironmcntally sensitive projeas for which OPlC is comideriog 
providing support. A list of such postings is maintained on the OPK web site a d  
memben of the public may subscribe to OPIC's Environmental Lia Senu to be 
automatically notified when OPIC posts a new prospective project. Members of the public 
may request copies of E k  and submit oonuncnts for my pwed projdac. All public 
comments received by OPIC arc considered in the .ssesmunt of p t e d  pro*. OPK 
also strongly encourages invesfon to consult with locally affected peopk io h e  boa 
counhy through the entire duration of their investment projects, and parcicuhrfy in thc 
preparation of environmental impact assssnents and otherplanning dcumncnrs. 

In addition, OPlC repons annually to Congress and thc public rrguding its implameomh 
of and compliance with internal, national, and i n t a n a t i d  environmtal pdicia. laws, 
treaties, and agreements to which its programs are subjecr OPIC's Annual EnvimnmeoLal 
Repon (AER) is a vohintary report, and is part of a package of OPlC cavirmmenul 
i~tiatives proposed by President Clinton at the United Nations Gemral Ananbly 
Session (UNGASS) on Sustainable Development in June 1997. Thc fim pm of IIK rrpat 
s u m m h  the implementation of the policy changes dm OPIC made to tulfill thc 
initiatives announced at UNGASS. Thc s c c d  parc reporb on the cnviroowwl 
implications of the pmjects to which OPlC commirted its suppor~ during IIK fiscal ycu, 
including C& emissions fmm power projects. The third parc describes OPIC's e f f m  to 
promote thc developncnt of common environmental standards anmag its counterpuc 
organizations overseas and among private political risk insurm. 

22 Maurcr. C m a n u  a d  Bhdariu, Rurhi 7hc Clinnk of Eqm -1 AgeacLr " Qinutt Naa 
(Wlshington D.C.: Wodd R- InsIituc. HYI)) 1-16. 



.. Common Environmental Standards 
OPIC has taken a lead role in efforts to harmonize environmental standards among bilateral 
finance, investment insurance and export credit agencies. OPlC has encouraged its forergn 
bilateral agency counterparts, as well as its private sector partners, to recognize the 
importance of the environment to the long-term viability of the projects they support and to 
integrate environmental considerations into their investment decision-making. Over the 
last year, OPlC continued its ongoing efforts to promote harmonization of environmental 
standards through meetings with our foreign bilateral counterparts in Germany, The 
Gennan Investment and Development Company (DEG) and Kreditanstalt fur 
Wiederaufbau (KfW), as well as with representatives of the Japanese Export Import Bank 
(JEXIM) and the Export Development Corporation of Canada. 

OPlC also took a leading role in the Lntemational Finance Corporation's review of 
environmental and social requirements among international financial institutions (IFIS) in 
private sector development projects. This effort entails collection of data on 
environmental, occupational health and safety, and social matters, public consultation and 
disclosure practices and their implementation by about 50 IFIs. This process will provide a 
baseline for further effective dialogue with OECD counterparts. The benefits of common 
environmental standards are widely recognized among OPIC's various stakeholders. OPlC 
looks forward to continuing its close collaboration w~th U.S. business, NGOs, Congress 
and the Administration, as it continues to address these and other environmental 
challenges. 

Partnerships for the Environment 
As part of its continuing efforts to promote environmentally friendly private investment in 
projects in developing countries, OPIC has established partnerships with U.S. government 
agencies and NGOs to enhance its ability to support environmentally Friendly projects, 
including eco-tourism, low cost housing, and renewable energy. 

As part of this effort, OPlC entered into a partnership with U.S. AID to complete OPIC's 
first loan commitment to a non-governmental organization, Washington. D.C.-based 
Counterpart International, Lnc. and World Women in Defense of the Environment. 
Counterpart International, Inc. will use the $1 million in financing to establish a facility to 
on-lend OPIC funds to environmentally fiiendly projects and existing businesses to 
promote environmentally focused small-and medium-sized enterprises in the Philippines. 
The facility will be comprised of up to $750,000 in a direct loan from OPlC and up to 
$250,000 in grant monies from USAID that will be administered by OPIC. Proceeds of the 
OPIC loan will be used for investments in business ventures in the Philippines that meet 
OPIC's environmental and other policy criteria. Up to five investments are anticipated. 
involving activities such as organic fertilizer manufachlring, eco-tourism, and low cost 
housing using recycled materials. 

OPlC also signed a Memorandum of Cooperation with the Department of Energy 
'affirming their intent to facilitate financing that will promote the development of 



d n a b l e  energy projects in Africa." Accordingfy, OPIC and DOE will dcsign the "U.S~- 
Africa Sustainabk Energy Program" to provide assistance to U.S. not-forprofit cntirics. 
NG* and U.S. small busimss entities or mopcratives interested in de8rloping 
sustainabk energy projects in Africa Ilx pmgam will tugs projects h a t  (i) support 

community-baud sunainable energy development, (ii) incrrav energy .ars and bring 
ckan energy systems to undcrsavtxhnmved areas using renewable tahnologics and 
natural p- f ired  systems. (iii) reduce geahmsc gases thmugh pmgrams that pmmotc 
mhanccd supply. renewable sources, or demand-side management. and'or (iv) promre the 
application of clean enirgy technologies. 

OPIC Clima!e Change Initiatives 
As d i i  earlier in this repon. any effective international effort to reduce gedousc 
gas emissions will q u i r e  the participation of the developing world. The Senak's 
Hagel Resolution therefom predicates U.S. Senate ratification of the Kyoto Ratocd on 
meaningful partxipation of developing commies The joint implcmcaPtioq missions 
W i g  and ckan dcvelopmenr mhnisns of the Kyoto Rotocd am dcsigd to 
encourage the participation of developing countries and achieve thc maa coa-effeaivc 
emission reductions. As described in its Envimnmcntal Handbook, OPIC racks to suppon 
the Byrd-Hagel Resolution and the Kyoto mechanisms by moursging i n v ~ m c n t  in 
projects involving Joint lmplcmmtacion and by tracking and nponing a anirsiolls frwn 
its power sector projects. 

To amwage  U.S. companies, panjcularly anall b u s i i .  to participate in efforts to 
reduce &bal greenhouse gas emissions, OPIC wdl provide customized picing for mull 
business projeds intended to reduce such cmissi. in particular hose pmjcas arrificd 
by the U.S. Initiative for Joint Implementation These projects involve tbc s h i q  of 
techdogy and raources, particularly Cnnrfers from Developal to Developing aUmnr to 
l i d  and reduce GHG emissions. In rdditioq OPIC will continually strive to make its 
p t fo l io  mom climate friendly by proactively seeking rmcwabk amgy projaas a d  by 
seeking to harmonize its approach to climate change i- with that of other U.S. 
Govcmment entities. 

In a effort to supporI the mpnagemenc of globaI gmnharsc gas emissioas. in Fdmtq 
1998 OPIC became the first bilateral fi-, invcsbncnt inuuance or ex* credit agency 
to commit to tracking and rcpMtiag GHG emissions from iu  p o w  seaof pojoco. 
Tracking d are made available to the public and repomxi annually to Con- in 
OPIC's Annual Eovironmcntal Repon (AER). OPH3's mod reant d i n g  and reporting 
efforts are contained in the OPIC's 1999 AER 



In 1999 OPIC-supported six new projects. with a combined 2,367 MW of power capacity. 
As in prior years, the power sector projects supported by OPlC in FY 1999 were largely 

I 
weighted toward natural gas, the cleanest and most climate-friendly fossil fuel. These 
projects, measured in terms of MW capacity, were approximately 92% gas-fired and 8% 
oil-fired. Annual CO2 emissions from these projects represent less than 0.03% of annual 
global COz emissions. The results demonstrate that OPlC continues to malntain a m 
responsible power portfolio. 



VII. Conclusion 

Climate change rcpments a serious global m v i r o ~ ~ n b l l  challenge. S i o a  the dawn of (be 
industrial age. man has been emitting increasing quantities of heal-absorbing GHGs 
primarily through the consumption of fossil &Is. As a result, abnospberic amccntntioas 
of C Q  - the most important GHG - arc now at their highest kvels in mom than 160.000 
ycars and global tempcrahms are rising. With missions of C01 and ocher GHGs e x p d  
to increase - apmially in developing regions - m t  forecasts s u e  that avnoapbcnc 
concentrations of C02 could double by 2060 with a m l t i n g  global average tempcram 
increase of as much as 2" to 6.5' F over the next century. Such a rapid temperature i- 
could have potentially grave economic and environmental implas. 

This nporc dammlntcs that OPIC-supporled projects am not major conbib*ors to &&I 
GHG emissions or climate change. Conbuy to some rwmpcions, the OPIC power 
portfolio is pmhninately driven by clean buming lowarboo nannal grr (45%) md 
carta-fk hydro and geothermal energy (27%). Cutrent annual Cq anissiolls from 
OPIC-supported power pmjects represent approximately 0.24% of global a aninions 
lo addition, OPIC projects tend to use highly efficient shranccd technologies, with more 
than 43% of OPIC f w i l  fucl-fired power pmjats using combined cycle technology - the 
most efficient ektricity generating technology. 

However, dcspii this good news about its own patfolio. OPIC wdmtrndc h a t  it brr ao 
important mlc to play in helping the developiig world make the bansition to less cubon 
intensive development. AAer all, reducing GHG missions in developing rcgioar - w b m  
as much as 70% of the increase in C02 cmission o m  the next two decades will axur - 
will be critical to successfully stabilizing global atmmphaic GHG amccntratiom. ' 

In the near term, OPIC's commitment to natural gas will be an imponant part of thal 
transition process. In the longer term. OPIC nxognkm hat d k s .  such as uud and 
solar power, will have an important role to play in ndufing g l h l  reliaoa w fossil fuels 
and their associated GHG emissions. As an agency whow sdc focus k on dx dcvebping 
world, OPIC has the opportunity to play a unique m k  facilitating the participation of 
countries whose involvement is critical to the ~sohuion of the climate pmbkm OPK 
therefore looks fonullrd to exploring more Mly tab the needs of r e m a b k  
developers and how developing countries daamine heir cacrgy requirements and 
establish bid specifications for power projects in order to more effectively utilize i& 
programs to supporr renewable energy projects. 



Appendix I 
OPIC-Supported Power Projects 
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L:n\lronn~ental Procedures 

Environmental Procedures 

-- -- - 

Eflcctive April 2. 2001 

The Charter of the Export-Import Bank (Ex-Im Bank), revised by Congras in October 1992, requlrcs 
the Bank to establish environmental review procedures consistent with the Bank's overall expon 
prontotion objectives. The Charter also authorizes the Board of Directors to grant or uilhhold linani1n3 
support aner taking into account the beneficial and adverse environnietttal effects of proposed 
transactions. 

Ex-lm Bank will maintain U.S. exporters' comp*itivenss in the global marketplace while ensuring that 
the projects it supports are environmentally responsible. The Bank u-ill decline to finance an cxpon 
transaction if the Board of Directors determines that this is appropriate in light of the project's smous 
adverse envimnmental impacts. 

I .  To fulfill its statutory mandate of maintaining exporter competitiveness whik d g  that its 
actions are environmentally responsible, Ex-Im Bank is faking a leadership mle in encouraging 
the adoption of common environmental procedures and guidelines among the export crcdit 
agencies of the world. In conjunction with this effort, Ex-Im Bank is continuing to seek agFcement 
among the o t h a  export credit agencies within the framework of the Organization for Econom~c 
Cooperation and Development (OECD) on appropriate responses to environmental issua 
associated with fmancial support of foreign projects. 

2. Ex-lm Bank's envimnmental procedum and guidelines were issued on February 1. 1995 
following implementation of interim procedures in October, 1993. The procedures and guidelines 
were revisedon April 2, 1996 and ~ p r i l  2. 1998 following a r&.iew of iheir effectiven& in 
mitigating adverse environmental effects of Ex-Im Bank supported projects and their eflect on the 
competitiveness of U.S. exporters. The procedures and guidelines. as revised on Apnl2. 199s. 
were extended on April 2,2001 and will remain in effect until December 14.2001. (&we: 77w 
Bwrd o/Directors would call for furher review w o r e  that datc should cir-ranca require 
such action. i .e  compliance mlfh an OECD Agreement on Common En~voMlentaI Gwdt-Itna I 

3. In order to ensure that the actions it takes follow its environmental mandate. Ex-lm Bank utll 
conduct environmental reviews by evaluating the environmental effects of certain categones of 
long-term transactions when the U.S. cxport;s identified with a projeet. Ex-Im Bank's 
environnlental review procedures are designed to be efficient and streamlined in order to avoid 
unnecessary paperwork and to maintain the competitiveness of 11,s. exporters to the greatest 
extent possible. . 
1. The environmental procedures are tailored to tbe characteristics ofdifferent Ex-lm Bank 
programs. Cases will be screened so that only those long-term transactions, all project l i m e  
cases, with potentially adverse environmental impacts. will undergo envimnmental review. 

5. Short and Medium-term transactions [These transactions have a principal liabili~y of 
S l0,OOO.COO or less. excluding exposure fee. and a repayment term of not more than seven year.1 

http: :n\vuexim.gov!envproc.html @?GO? 



Environmental Procedures 
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individual short and medium term transactions covered under credit guarantee facilities or export 
credit insurance, and transactions providing working capital support for U.S. exporters will not be 
subject to an environmental review except if,  in the judgment of the Vice President, Engineering 
& Environment Division, such transactions have the potential for causing a significant adverse il 

environmental effect. 

6. Ex-Im Bank's Engineering and Environment Division will provide advice and counseling to I, 

exporters and borrowers on how to comply with the Bank's environmental procedures and 
guidelines, especially in those cases involving small and medium-sized exporters. Ex-lm Bank 
will give exporters an opportunity to address any environmental concerns that may arise during - 

.- II 
the review process. 

7. Applicants will be required to provide environmental information satisfactory to Ex-Im Bank in 
support of their applications. Ex-lm Bank will also make use of information provided by other e 

sources, including government entities, intergovernmental organizations, and non-governmental 
organizations. 

,- 
L 

8. To help elicit useful information concerning the environmental effects of projects from non- 
governmental organizations and other interested parties, when Ex-lm Bank receives an application 

4 for a final commitment (long term or project finance program) for an export which will be m 
included in a project, it will follow the following process: 

A: For all final applicat~ons covering expoFts which will be ~ncluded in a project, Ex-Im 
Bank will list the project and its location on the Bank's WEB page at www.exim.gov. I 

- - - 
B: In addition to the above, for those final applications received aAer July 1, 1998 where 

. - - - 
i - - 

Ex-Im Bank requires submission of an environmental assessment, a copy of that document @ 
in a form authorized by the project sponsors will be made available to interested part~es 
during Ex-Im Bank's application review process. Availability of an authorized &t 
environmental assessment will be noted at www.exim.gw where the project and its locat~on 
are listed. 

C 
J 

- 

This process will enable Ex-Im Bank to elicit information about such projects without 
disclosing proprietary information about the proposed U.S. export. 

f 

9. To provide guidance to exporters. this document sets forth the environmental guidelines for -- 
assessing the environmental effects of transactions. The guidelines are derived from Ex-Im Bank's is 
environmental objectives that address the air quality, water use and quality, waste management, 
natural hazards, ecology, socioeconomic and sociocultural framework, and noise associated with + - 
foreign projects. The guidelines have been developed by the Engineering and Environment 
Division in consultation with the World Bank Group, exporters, environmental organizations and 

ii 
U.S. Government agencies. 

10. For those projects which may significantly affect the quality of the human environment of the 1 

U.S., its territories or possessions, or Antarctica, Ex-Im Bank will require adherence to the 
environmental review procedures required by the National Environmental Policy Act (NEPA). 

I 

11. Ex-Im Bank is committed to increasing its support for projects and products that are 
environmentally beneficial, including those which result in the reduction of greenhouse gases. 
Enhanced financial support through the "Environmental Exports Program" will be provided for m 

6/26/02 
- 

http llwww exim.gov/envproc htnd 
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renewable energy pmjects. for projects or products that meet environmentally beneficial cntena. 
and for projects that meet Ute special "incentive' limits for designated emissions or effluents 
which are identified in the Environmental Guidelines. 

12. To assist in the management of global greenhouse gas emissions. b e g i ~ i n g  in f d  year 
1W. Ex-lm Bank will track the estimated amount ofcarbon dioxide (C02 )  emissions from 

projects i t  suppolts in the power sector and. to the extent practical. from projects in other sectors 
that may cause significant production of  CO,. - The estimated annual aniount ofthe aggqa tc  

greenhouse gases from these projects will be reported annually in Ex-lm Bank's Annual Repon. 

OVERVIEW OF EX-IM BANK ENVIRONMENTAL GUIDELINES 

I. Ex-lm Bank's environmental guidelines will provide quantitative and/or qualllat~\-e measures for air 
quality. water use and quality, management of hazardous and toxic materials and waste, n a d  hazanis. 
socioaonomic and sociocultural effects, ecological effects and noise. Ex-Im Bank's environmental 
guidelines are sel forth in Annex A of this document. 

2. If Ex-Im Bank determincs that a project satisfies the Ex-Im Bank environmental guidelines in d l  
respects including quantitative and qualitative. Ex-lm Bank nrppart for expo- to project will no1 
be rejected on envimnmemtal grounds. If a project does not ma( all Ex-lm Bank e n v i m  
guidelines, the Ex-Im Bank Board of Directors will re-view the e n v i r o m t a l  effects of the pmject on a 
case-by-case basis, taking account of significant mitigating effecu and cirwnnances. Financing may be 
condit~oned on the implementation of mitigating measures. 

3. Procedures and guidelines for nuclear related projects are set forth in Ex-lm W s  Nuclear 
Procedures and Guidelines, a separate document also dated April 2,2001. 

ENVlRONMENTAL REVlEW PROCEDURES 

Limited Reconrse Project Finance and Long-Tern Trusamkms 

I .  Screening Categoria for Project Finance and tang-Term T ~ u c t i o P s  

Ex-lm Bank's goal is lo require only the extent and detail ofenvironmental information chat is a&csu). 

to provide well-informed advice to the Board of Directors. Ibcrefore. applicanls for limited rawrrsc 
project finance ("Project Finance') and long-term loans and guarantees CLong-Tam') [ These 
transactions have either a principal liability of more than S1O.OOO.OOO or a Rpaymcnt t a m  of more dran 
seven years.] must include an 'Environmental Screening Documant' (Annex B) with their applications 
to Ex-lm Bank. The information contained in this straightfornard, one-page document m i l l  enable the 
Engineering & Environmmt (E&E) Division to screen each tranaction in order to daamine the extent 
of environmental review requirec. 

An engineer from the E&E Division is assigned to each Project Finance and Long-Term transadion 
E&E staff will work closely with exporters and borrowers, especially mal l  and medium-nzed 
businesses. to assist them in complying wlth these en\ironmental procedures 

Depending on the bansaction-specific information provided in the screening document. Ex-lm Bank will 
caregorize the transaction as either "N". "A", "B" or 'C. A description of these categories and the level 
of information generally needed to review transactions within the categories follows~ 
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Category N: Nuclear 

All transactions associated with nuclear power projects, nuclear research reactors and related facilities 
and the production of nuclear fuel are designated as Category N transactions. Due to the special effects 
associated with the issues of health and safety, information requirements for transactions under this 
category are found in a separate document titled Ex-lm Bank Nuclear Procedures and Guidelines, also 
dated April 2 ,201 .  

Categow A: Cate~orical Exclusions (no environmental information required) 

Transactions in Category A are categorically excluded from review because individual cases do not raise 
significant environmental issues. This category includes the following transactions, as determined by 
Ex-Im Bank: 

I) The export is a product not identified with any particular project (e.g., construction equipment 
sold to a construction company engaged in a wide variety of work throughout a country); or 

2) The export is identified with a project, the project is not in Category B or C, and the project is 
one of the following: aircraft, locomotives, railway signalling, telecommunications equipment 
involving only a nominal element of civil works, radar equipment for existing airports, air traffic 
control systems, satellite projects, electronic data processing equipment for existing facilities, 
hospital equipment, and consulting services including environmental studies and feasibility 
studies. 

Cateeory B: Sensitive Location. Proiect Finance. Hvdroelectric (environmental assessment required) 

Includes Project Finance and Long-Term transactions involving exports for projects that will be 
constructed in, or sufficiently near to have perceptible envimnmental effects in, the following locations: 
primary forests, tropical forests, nationally designated wetlands, protected wildlands, national parks, 
nationally-designated refuges, coral reefs or mangrove swamps, nationally-designated seashore areas, 
habitat of endangered species, properties on the World Heritage List, areas reserved for ethnic minorities 
or indigenous peoples, or areas in which the project will require large-scale resettlement. Transactions 
associated with hydroelectric projects, water resources management projects and project finance 
transactions are generally considered to fall within this category. 

Cateeory C: Other (information on environmental effects required) 

Includes all Long-Term transactions that are not classified as Category A or B. E&E staff will conduct a 
case-by-case review of all transactions included in Category C. For review of Category C transactions, 
Ex-lrn Bank requires submission of environmental information sufficient to establish whether the 
pmject meets Ex-Im Bank's environmental objectives and guidelines (Annex A). E&E will promptly 
inform the applicant of the environmental information that Ex-Im Bank will need to conduct its 
environmental review. 

For cases involving the export of products for a project, Ex-Im Bank will require information about the 
underlying project in order to establish whether the Bank's environmental objectives and guidelines are , 
met For cases involving the expansion or modernization of existing plants, the environmental I 

information submitted should focus on the environmental effects associated with the plant expansion or 
modernization. > 

.i 
I 
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The level ofdetail required by Ex-Im Bank to meet the information requirements of the en~ironmcntal 
guidelines for specific transactions may vary. Factors such as the availability of i n f i b  6mm other 
sources. and the scope of the U.S. exports supported by Ex-lm Bank relative to the swpe of the overall 
project may be taken into account. IF, during the review process of a transaction hat has been previously 
screened as Category "C", the E&E Division receives environmental information that it detennincs 
indicates that the transaction should instead be designated as a Category 'B" transaction, it r i l l  promply 
notify the exporter and project sponsors and will require submission of an environmental assessment in 
order to evaluate the envimnmental effects of the project. For applications received aAer July 1. 1998. a 
copy of the Environmental Assessment in a form authorized by the project sponsors uill also be 
required. and when it is received by Ex-lrn Bank, it  will be made available to interested parties during 
the application review process. 

2. Sources of Eoviroomemtal loformatioo 

a, The A~plicant 

As early as possible, the E&E staff will inform the applicani what envimnmenhl information will 
be required. E&E staff will be available lo counscl with applicants. especially small and medium- 
sized businesses, on how to comply with the Bank's envi&nmental p&ed&. 

It is in the applicant's interest to submit the requsted information as soon as poaibk. Faihm to 
submit this information may delay case processing. However, if complete envi-l 
information is not available at a preliminary stage. such information must be submined prior to an 
Ex-Im Bank decision on a final commitment. 

In cases requiring an envimnmental v e n t ,  the applicant may submit a copy of an 
envimnmental assessment already prepared for the project, e.g. for intanatiooal l i d  - 
institutions or host governments.lfthe environmenial k t  submitted to Ex-lm Bank 
contains confidential or proprietary information, the applicant should also submit a vesion of the 
envimnmental assessment that is authorized bv the omiect s~o- for rekasc to intarsred 
parties during the period when the applicatiolis &rev& by Ex-lm EIaok. During & c m w  
of the application review process. the E&E staff will advise the applicant whaha additional or 
updated environmental information is required 

b. Other U.S. Government Aeencies: Multinational Institutions 

In cases considered appropriate by Ex-lm Bank. staffwill consult with other U.S. G o ~ ~ ~ t  
agencies, U.S. embassies, andlor multilateal development banks lo obtain information on the 
environmental effects of projects. Final decisions will be made by Ex-lm Bank. 

 other So- of Environmental Information 

When Ex-lm Bank receives an application for a final commitment for a transaction screened as 
Category "B" or Category "C", the project and its location (e.g. 'Geoknnal Power Plant, Lqle  
Island, Philippines") will be added to a list of all Ex-lm Bank's pending Cuegory B and C 
transactions which can be viewed via the interne4 by x-ing Ex-lm Banlr's home page at 
uww.exim.gov. In addition, beginning on July 1, 1998, for applications categorized as 'B', the 
availability of an envimnmental assessment aulhorized for release to interested parties by the 
project sponsors will be noted on this list, together with information on how to obtain a copy of 
the assessment. In order to protect competitively sensitive information, neither the lia, nor the 

http: .Hu-~.exirn.gor~/en~proc.html 6% 02 
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environmental assessments will provide specific information about the exporter, contract value 01 

identity of the products for which Ex-Im Bank financing is sought. Ex-Im Bank is prohibited by 
the Trade Secrets Act, 18 U.S.C. 1905, from disclosing confidential business information to 
anyone outside of Ex-Im Bank. 

Interested parties may provide information to the E&E staff at Ex-Im Bank about potential 
environmental issues or other problems raised by such projects. Providing information does not 
give legal standing to any person or group as a participant in the Ex-Im Bank decision making 
process. Ex-Im Bank will review and take into account the environmental information provided 
but will not be able to respond to the person or group providing the information. 

If material received by Ex-Im Bank from sources other than the applicant gives rise to 
environmental concerns, Ex-Im Bank will give the applicant an opportunity to provide further 
information addressing these concerns. 

3. Role of Engineering & Environment Division 

Ex-Im Bank has a full-time Environmental Specialist who is part of the Engineering & 
L Environment Division. The specialist is responsible for technical leadership at the Bank on 

environmental matters, including the implementation of Ex-Im Bank's environmental procedures 
The Environmental Specialist acts as the chief liaison with other government agencies and non- 
governmental organizations on environmental matters. The E&E Division will assist the apphcant 

3 and provide guidance in the contents and preparation of the environmental information required. 

In addition, the staff engineers in the Engineering & Environment Division have technical 
expertise with respect to the environmental issues in their areas of specialization and will assess 
the environmental effects of assigned &sactions. 

4. Project Financing 

The procedures in this section apply to transactions handled by EX-IA Bank's Project Finance ~ivis ion.  

a. The Engineering and Environment Division (E&E) will be involved in the early stages of 
processing a Project Financing application. E&E staff will provide guidance to the applicant to 
help identify significant environmental problems and to assist in determining how the project can 
be designed, including mitigation measures, to meet Ex-Im Bank's environmental objectives and 
guidelines. 

b. As part of the determination whether Ex-Im Bank will issue a Preliminary Project Letter (PPL), 
the E&E staff will establish whether there are any potentially insurmountable environmental 
problems that could lead Ex-Im Bank to reject the project on environmental grouhds. If such 
problems are identified, Ex-lm Bank shall notify the sponsor. 

c.An environmental assessment which demonstrates compliance with Ex-Im Bank's 
Environmental Guidelines and objectives (Annex A) is required for all Project Finance 
transactions, except those in Category A. The sponsor of the Project Finance transaction should 
submit an environmental assessment to Ex-Im Bank as soon as possible, but in no event later than 
the time a request is made for a final commitment. The E&E staff will review the environmental 
assessment, request further information as necessary from the sponsors or exporters, analyze all 
relevant information, and prepare an environmental evaluation of the project. The evaluation may 
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include ncommendations lo the Board of Directors with respect to En-lm Bank arpport. In 
addition, at the time of final application the sponsor should submit a wpy  of the environmental 
assessment that does not contain confidential w proprietary business information, in a form 
suitable for release lo interested parties in acardance with the procedure outlined above for 
making environmental information available on Category 'B" cases. 

As is the case with the financial and technical nports associated with Project Finance transactions. 
Ex-Im Bank reserves the right to require the sponsor to bear the expense of ouuide spezialiws to 
prepare an independent report with respcct to any element of the environmental wcsmrml of the 
project, when Ex-lm Bank determines that such a report is necessary in order to make an adequate 
evaluation of the environmental effects of the project. 

5. Long-Term Loans and Guarantees 

An application for Long-Term financing may go through two or three stages: (a) Later of Inleresl (LI); 
(b) Preliminary Commitment (PC); and (c) Final Commitment (AP). Ex-lm Bank will require h e  
applicant to provide environmental information at Ihe earliest possible sage during case &ocealng su 
that environmental Msua can be identified and addmsd. 

Letters of Interest (Lls) are non-binding documents generally issued within seven b G i  days of 
the receipt of an application. LI applications mug be accompanied by an Envinnunen~al Screening 
Document (Annex B) which will be used for initial categorization of thc hamaelion. 

Ex* in rare instances involving projects chat are known to have potential arvironmcntal effects 
that are exceptionally severe, Lls will k issued with no prior mvirwmcnt.l review. 'k h e r  of 
Interest will include language generally descni ig  E x - h  Bank's e n v i r o ~ ~ n t a l  procedurrs and 
guidelines. In Category A transactions, no mention of environmental quircmcnts will be 
included in the L1. In cases in which Ex-lm Bank will require environmental information chc LI 
will alert Ihe applicant to Ihe need for material demonstrating that the project mill mea Ex-lm 
Bank's environmental objectives and guidelines. 

In cases requiring an environmental assessment guidance can be provided as to the spccifu 
elements which the assessment should address. This will allow Ihe applicant thc maximum 
amount of time lo gather the required information. in order to avoid b-ing delays in 
subsequent application stages 

No Lls will be issued for nuclear caws or for products or pmjects that. in che judgment of E+-lm 
Bank, invoke potentially unacceptable environmental risks. As a result, sueh b u w t i o n s  must 
seek prelimin& Commitments or Final Commitments and will m i v e  more -led 
environmental scrutiny than would be possible at the LI stage. 

b. Preliminav CommitmenLs 

Preliminary Commitments (PCs) are issued aer Ex-lm Bank's W a n d  Boud of Dimtors 
analyze the financial soundness, technical feasibility, and environmental cffcas of a pmposcd 
transachon. PCs are not legally brnd~ng 

Appltcations for a PC must always tnclude a completed Environmental Serem~ng Document 

http t\-\\w exlm go\,Ien\proc html 6 2602 
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(Annex B). Based on the information provided in the screening form, the E&E Division will I 

inform the applicant promptly of the category of the transaction and the scope of additional 
environmental information required to process the PC. 

a 
Ex-Im Bank understands that in certain cases, not all of the information needed to evaluate the 
project against Ex-Im Bank's environmental objectives and guidelines (Annex A) will be 
accessible to the applicant (usually the exporter) at the PC stage. In such cases, based on 
recommendations of the E&E Division, Ex-Im Bank will condition its PC on subsequent review 

0 

and satisfactory evaluation ofsuch information at the final commitment stage. 

If environmental concerns are sufficiently serious and adequate information is available for it 

evaluation, Ex-lm Bank may decline to issue a PC on environmental grounds. If a PC is issued, 
the PC letter will identify information that will be required in the linal commitment application. 
PC letters may identify environmental concerns that should be addressed (for example, by i 
mitigation measures) at the final commitment stage. 

c. Final Commit- 

Final commitments in long-term transactions are approved by Ex-Im B a n h n l y  after the 
completion of all financial, technical, and environmental analyses. If no LI or PC has been issued, J 
the applicant for a final commitment must submit a completed Environmental Screening Form. I 

NO final bmmitment will be authorized unless Ex-Irn Bank has receivedSuficient environmental j 
-~ ~- 

information from the applicant to enable the E&E Division to assess the application. The I 
environmental information provided will be evaluated againstEx-Im Bank's environmental 
objectives and guidelines. Ex-Im Bank will take into account the potential beneficial and adverse . 
environmental effects of transactions seeking Ex-lm Bank support. 3 Q 

Other Ex-Im Bank Programs . * 

Excluded from Prior Environmental keviey 1 

. . I. Medium-Term Transactions 

Medium-term financial support provided by Ex-Im Bank (loans, guarantees, and insurance) J 
generally covers the sale of capital goods and services/products as  opposed to entire projects. In 
addition, the medium-term programs often provide support for single, stand-alone products as a 
opposed to multiple products generally contracted for a project. For this reason, products eligible : 

for medium-term financing tend to have less broad and diverse environmental effects than many - ~- ~- - - -. 
products for which long-term financing may be provided. 

- 

Ex-Im Bank will conduct environmental reviews of medium-term, single-sale transactions only in 
those exceptional cases which, in the judgment of the Vice-President, E&E Division, have the 
potential for significant adverse environmental effects. I 

2. Credit Guarantee Facilities (CGFs) 
I 

Most CGFs provlde guarantees of medium-term lines of credit between U.S. and foreign financial 
Institutions which may be used to finance the purchase of a wide range of capital goods by a 
variety of end-users. The CGF program is designed to reduce up-front administrative time and I 
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@i cost and thereby better serve small- and medium-sized exportas. In most cases, Ex-lm Bank is 

not informed ofthe specific exports supported by a CGF until after h e  wamactionc uc amplere& 

. ~ .  Therefore. it is not practical to conduct prior environmental review of items f i n a n d  under CGFs 

The eligibility rules for CGFs eliminate products that would present unaacptabk mviraamntal 
risks without prior review. Chemicals, pesticides. and other such commodities are not eligible for 
medium-term financing under CGFs. Nuclear-related items are also ineligible under CGFs. 

In the limited number of CGFs where (he bonower is also che end-user (typically an industrial 
company), rather than a bank, the borrower will be asked to provide specific informalion about the 
inlended use of lhe CGF. If the CGF will be used to support products for an identified project and 
the aggregate amount exceeds $10 million, then Ex-lm Bank will require che borrower to provide 
information about the environmental risks associated with the project and will review rhow nsks~ 

& 3. Short-Term Insurance 

Short-term financial support for exports, provided by export credit insurur+ g d l y  w v m  
1 commodities, consumer goods. and other non-capiral goods and services. LNwuve arpport is 

T' provided against risks of nonrepayrnent on trpnsactions whose tm usually docr not a c e d  180 
? 
4 .  days. These products typically have limited environmental consequ- and short promsing 

turnaround is required. 
1 

For this program. Ex-lm Bank will not provide insurance coverage for pesticides ihu uc banned 
or severely restricted in the United State+ A list ofitans ineligible for expod d i t  inwane is 
attached as Annex C. 

4. Working Capital Guarantee Program (WCCP) 
U 

Ex-Im Bank pmvides short-term working capital suppot1 for he production or supply of items lor 
export In most instances. the items are of a nature that do not require cnvinwamncll review ( e . ~ .  
shipment of commodities, consumer electronic products, etc.) 

i 
In certain eases, however, the items supported lmda the WCGP may r e h e  to a Category B 
project. In such wcs, as determined by che V.P. of the Engineering & En- Division Ex- * ,  Im Bank may require environmental information with respect to he foreign p m j m  for which the 
items are destined. 

I Lit or Aamcxa 

Annex A Ex-lm Bank Envimnmental~uidelines 

Annex B Enviwm--!.ScMng Form 
i 
i 

1 Annex C Lis_t_of i!mm ineli&!c_f~~~.credit insurance 



Gu~dance Outline on Env~ronmental Assessment i-ormat and Contellu 

Guidance Outline on Environmental 
Assessment Format and Contents 

April 23, 1996 

GUIDANCE OUTLINE ON ENVIRONMENTAL ASSESSMENT 

FORMAT AND CONTENTS 

All Project Finance transactions and Long-Term transactions classified as Category B q u i r e  the 
submission ofan environmental assessment (EA) that addresses the impact upon the location of IIK 
project with reference to Ex-lm Bank's environmental guidelines. 

For those cases requiring an environmental assessment, the applicant may submit a copy ofan 
environmental assessment already prepared for the project, e.g. for international institutions or hog 
governments. The Engineering and Environment staffwill advise the applicant whctha additional or 
updated information is required. 

To enable ihorough and efficient review, the EA should be concise and foccn w significant i- The 
level of detail should be commensurate with the signilicance of the potential impacls. Early coordlnallon 
of the EA process with Ex-lm Bank's E n g i n e n g  and Environment Division would enwe h a t  the EA 
addresses the project's significant issues, and is completed in a timely m a ~ a  so as to expedite the 
decision making process. 

To assist the applicant in the preparation of the Enviro~nental Assessment, a sample outline and a list 4 
Issues to be addressed are provided belou,: 

The EA should include the following elements: 

I .  Executive Summary including a condensed discussion of significant issues and recommended atttolls 

2. Description of project: 

- Location, type, purpose and scope of project. size, onsite and offsite compooenls. technologes and 
schedule for construction and operation. 

- Applicant and role of host country government. 

3. Description of Existing En\imnment: 

- Project area size, location and physical, ecological and socioeconomidcullural conditions 
- Results from a site audit, if conducted. 

.I Potential Environmental Impacts of the Proposed Project: 

. Analysis of beneficial and adverse impacts of the project, and their significance. qen t ta l  mlt~_ealion 
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for significant adverse impacts and identification of impacts for which no mitigation is available. 
- 

5. Regulatory Requirements and Permits: 
I 

aents. . Regulatory framework, including Ex-Im Bank and applicable national, regional or local requirements. 

6. Monitoring: I 

. Scope and effectiveness, of existing monitoring programs and recommendations for additional 
monitoring. i. 

7. Environmental Management and Training: 
I . Onsite staff available to evaluate, oversee and implement mitigation programs 3 

EA Suggested Contents 
L . 

i e 
The EA should include a discussion of the identified issues and potential mitigative measures applicak\e 
to the specific project: 

I. Air Quality - Maintenance of ambient air qualitj 

Issues: 

. Emission of pollutants, odors, fugitive dust 

Mitigation: 

Pollution prevention measures 

Odor and dust suppressing measures 
- . - 
.- 

2. Water Use & Quality - Protection of surface and groundwater resources li; 
. i 

Issues: ~-c 
T 

I 
Use of large volumes of surface or groundwater required to operate the facility compared to local 

supply 
Transport of water over long distance or interbasin transfer I . Discharge of polluted emuent or effluent with elevated temperature . Filling, damming, or dredging of water body 
Disposal of wastes 

I 

Mitigation: 

. Incorporate pollution prevention measures 
Implement water reuse and/or use minimization plans 
Pre-cooling of effluent prior to discharge . Use ofwastewater treatment facility . Implement erosiodsedimentation plans 

L 
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Issues: 

P a p  3 of -1 

. Handling, processing. and storage of dangerous (flammable. corrosive. explosi\e. reactive. or toxic) 
materials: . Disposal of large volumes of potentially hazardous wastes required . Availability of waste disposal s i t s  Mitigation: 

. Implement waste management plan and obtain permits and appmvals from local authorities 

4. Natural Hazards 

Issues: 

Location in coastal or low lying area prone to flooding or tidal waves . Location in seismic a m  
Location on steep slopes or landslide-pmne area 
Location in Karst topography or subsidence-prone area 

Mitigation: 

. Implement natural hazards analpis report and recommendations 

5. Sociocultural Context 

Issues: 

. Mixed land use in the site proximity 
Change in land use requirements; community facilities affected . Use of large areas of agricultural or forested land required . Use ofpresently undeveloped area 
Large influx ofperwmel 
Resettlement, relocation of indigenous people . HinoricaL!archaeological sites. Mitigation: 

Create buffer or transition zones al project perimef~ . Use of public consultation? What were resulu? 
Implement resettlement plans . Document cultural sites 

6. Ecology - Protection 01 biodiversity and e c o s y s l e ~  and carooragcwnl  oiconun.aiiom or 
natural resources 

Issues: 

. Use of large areas of agricultural or forested land 
Location in presently unsettled area . Use of large quantities of agricullural chemicals 
Discharee of large volumes ofpolluted eflluent or cflluent with 
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. elevated temperature . Effects on sensitive locations 

Mitigation: 

. Create buffer or transition zones within project and/or project perimeter 
Incorporate pretreatment of process emuent to meet numerical standards . Implement replanting and reclamation plan . Implement watershed management < . Implement integrated pest management plan . Implement protection plan lor endangered species 

7. Noise - Protection ofsensitive receptors 

Issues: 

. Use of large stationary or mobile equipment 
Presence of sensitive receptors. i.e.,: hospitals and schools 

Mitigation: 

. Incorporate noise suppression meaiures . Create buffer or transition zones at project perimeter 

E~vimnmental  and Nuclear Publications Menu 

I 
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Environmental Screening Document - Annex B 

Effective April 2, 2001 

Llnriid Recourse frojed Fiaanekg and Long-Tent Programs Ong 

Ex-lnt Bank will screen Project Finance and Long-Term transactions into three categories. as delincd in 

Ex-In1 Bank's Environmental Procedures. The information you provide in this form \\ill help Ex-lm . . 
Bank to determine the proper Category for your appl~cation, a process that IS cructal lo the appropriate 
and timely review of  your application. Please check the boxes that apply lo your appltcat~on 

Yes r No Are tbe produce or services covered in your application datincd for am *k .c i f i i  
project? 
I f  so, tdenlify the project 
Ifnot. explain 

PROJECT LOCATION 

Is tbe project located in or suKwiently near to bave pmcpt ibk  emviromwmtal clTeeIs i amy of tbc 
following areas: 
C Y-s C No Tropical Forest 

C Ycs C No Natarully Daignrtcd Welludr a Prmectcd Wildlads 
C Yes C No National P u L  

C Yes C No Nationally k i p l e d  Reluges 
C Yes C No Con1 Reefs or Mmgrovc S m  

C Yes C No N a l m l l y  Dczipted Sclrhm Arcas 
r Yes r No Habitat of End~gcmJ Specks 

C Y n  C No Luge Scak Rewnlemnt? (How hiany Pnumr? ) 

C l'cs C No R o p t ~ ~  m ~IC World Hctimgc LISI 

PROJECT SECTOR OR INDUSTRY 

Which classification describes the project for wbicb tbc expo& are datied: 
.~irponcommrctUn r ~ ~ l a r ~ ~ ~ ~ l t a r  

f Consulung services T cbrmialpbt  
Oil & gas f ~ l d  development r Hospihls.4 mrdialapipmcnt 

f Fornn) r ~clrocbcmiul ~IMI a rcrmcry 

r p l n n n r r ~ r a l  r ~ m c t m u l  Porrr pmirrl 

f PR-pcojxt Scnimffasibility & Envir. s n d m )  r Hydmpom p*ot 

Pulp d paper plant R a l h y  rignalmg 

r iron B SICCI plant r ~ m d t a  
r Tclecommuninlions or ~ I C I ~ I C S  r ininmuctvc porct 

r Thcrnul pow: plant r Transponamn crrricn 
(aircnRlocornotivcs.bote) 

h~tp  li\u w.ertm gov!en\ scrn html 
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r Large scale water reservoir r Waste management 

I- Mining & mineral processing plant r Air traffic conrrol systems or navigational atds . . 
Other (Describe) I 

Name of Applicanl Date 
3 

For inquiries and information please contact the Engineering & Environment Division a! (202)565-3570. ' 

EXlM HDrneI Acce?r!b!l!lyAlds I Conlenls I Lon~ks I Cmments I Contacts I Search 
- . ..~ . 

I 
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3.3. For imwmce, the mcst obvious erea d axwxm involves pmpeq losses. - in general risks to 
dents will become greater. and will be exaggerated by soci-nanic bends, which ae producing 
greaterooncenkalbns d wlnwable assets in risk prone areas. --. 

I 
3.4. I- imestm, and in m b r .  life insuance mmpanles and pension funds invest widely and 

a h  to pwide a luq-lem return for Wir benefickvies. Since climate change wld affect eawvwnk and 
social stabibty. investmenls would te affded Ihmud, unanticipated changes in risk. Also. Ihe finandai 
po+pdr and risWrehrm charaaemba d certaon lndusmes mar srr large-veenhouwt gas emillen may ' 

ii 
be Mected and this must be laken into account by investors 

3.5. Policies to reduos greenhouse gas concentrations. and to manage the impacts of d i e  change. will 
inevitably entail the supply of fmancial ~erv icar ,  in terms of insurance, credit and invesbnent At pesent 
the partial amp(etion d the political ham& for ma*et mechanisms is hampering proyess, but .) 

L 

financial institutions are already participating in pilot schemes. 

3.6. The - 6 a mapr eoDnanic activity in its own right and needs to play its part in adopting sustainable 
rmcikes hlemaly, e.g. through eneqy ansenation measures in its extensive patfolio d real estate. u 

? 

4. A MULTIPLE-STRATEGY APPROACH 

4 1 Govemmmk. shgly and mlledlvely thuugh the Unitsd Nabms Framework Comrenbon on C!mate -. Pi 

Cltmge (UNFCCC). XIIOUM adopt (as Megies to tackle dmate change. and nvdve all stakeholden 
h developing and bnphnent~ng mem The (ou slategff are 

3 
4.1.1. Implement the Kyoto process as a small br* bnportant frsl step in dealing VAWI Ihe problem of , m 

emkims hterneMly. Thb will allow ell stakeholders to gain practical experience quickly. 

4 1 2  Develop a range d pokaes and for mplementsbon in Mbonal and reganal 3 
jWidbrro, uwng a minhum d regulation to harness market mechanisms II 

4.1.3. Gmstrud a bng-term kanewak to reduce emissans globally n wder to achieve lhe necessary 
barnilion to surtalnablity. The approach d Conhctbn and Convergenca which lhe IPCC TAR 
desdbed as 'the logical conddon* d a tights-based appmech. pmvldes a possiMe eXam@e of #€ 
such a basis. 

4.1.4. Romoa a sbwg code d mporae sus~alnabilii. f a  business and the gmennnenl -. ? 

underpinid by Iha availabaii d key Infamation on emhnmenlal. social and b m i c  I 
-. 

5. THE KYOTO PROTOCOL MECHANISMS 

5.1. The &an OewbpmN Mechanism is a valuable mediun for adap@Wn and miOigation within the wider J 

mntaxt d sur(shable devebpment Adaptation has been lagely ignorad but could be i-Ial in 
@vhg k%s&wloped c o m t r h  access to fnandal services in ima t l ve  ways, as suggested by the 
lPCC TAR UNFCCC shouki inihate some plb l  aclivii in the area of hazafd maMgament Mitigalion 3 

prDj€ds an doser to convenkmal business adivily, and UNEP FI members are akeady active in Ihis 
aea 

5 2  Jdr* Implemembon po/eds also are dme to ccmventmnal ad*. and me finanaal tervms Jeda a .. 
aeady parlidpating in explaatay watt here. 

5.3. bnirsbm Trading is a M I  step in achieving the b a n s i t i  to a sustainable euxlomy. Howaver. there .:. 
ae s(il mqpr uncertsinties in Ihe modalities d the M i n g  system. Once Iha rules becane dear. il uxlld (I 

become an albadive market for fmandal smkes. Trading systems within Mtkms a W i n g  blocs 
present much kwer poblems. and may be an a p m  way to mmmence. 

i 
5.4. R b IInptdnt ihat the modalities d It18 Kyoto Pmlaml Flexible Mechanisms are sufAciently streamlined I 

and lram&w3nt to allm Ihe h n d a l  seda - and bmader business - to be Mly engaped and to play 
me* imlmded des in emission reductions. 
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ABSTRACT 

The Industd Dcvelopmcnt Bank of India (IDBI) is the pmnia institution in India 
purveying financial assistance to (he industrial-scdor projaas. Ics PMWI knding amom& M 
56 billion Rawpizing the the to lmasc knding for en- e f f i k y  and envimrmraul 
management (eelem) pojccls. Ihe Asian Dcwfopmcot Bank (ADB) pmvidcd a SlSO million 
line of credit to IDBI. These hnds were knt to ccmcnt, steel, paper. s u p  and ocbrr 
industries. Accompanying the line of ctedit, ADB also provided hmdc for t & d  mi- 
to strengthen IDBl's capability for (he asscssnent of projects ~ I w d  to cnagy effirimy and 
envinmmattal managnnmf (eelem). 

The technical assistance F A )  f d  on 1DBI's imtiaaionrl capability, Ihe 
procadurn it follows for lending in chis area, shdies of r e .  aurgy-intensive v a o ~  and 
mining and data needs to improve its I-. The f d a g s  of the TA reval a n d  lo ( I )  us! 
&em indidon during IDBl's appraisal. appn~val, and monitoring of projoa* ( 2 )  iaausc 
the &em information resource base - in-house and out-bous d m  cxpacs. h;ilodbmts. 
computerized data bases - that IDBl staff can -. and (3) hxcasc a w u m n  of ce?em 
wmponents among industrial borrowers. The sacor studies shrm that Lhn is u km a XE6 
lag compared to bu l  practice for energy use. and that a si&Scurt poccntial. S 1.0 billion, 
exists for inveslwnt in eelem activities. These activities include (a) housekeeping mcaura 
such as improved lighting. variabk-speed motorsldrives, impmving power falor. ctc.. @) 
inslalling -generation and captive power genaation itnit$ and (c) changing manuhcnmng 
p r a n s s  to more efficient and less polluting oocs. Training and data n& sere atso 
idcntifm( which would improve IDBl's inding for magy e f F i c i i  and envimmmad 
ma''ag-. 



1. Introduction 

Beginning in 1955, several financial institutions (Development Finance Institutions 
(DFls) were established to provide funds to the large medium and small industry in India. The 
DFls provide finance for the establishment of new industrial projects as well as for expansion, 
diversification, and modernization of existing industrial enterprises. In 1997-98, the Industrial 
Development Bank of India (IDBI) and the Industrial Credit and Investment Corporation of 
lndia (ICICI), the two largest DFls, for instance, provided $12 billion worth of financing. In 
recent years, DFls have been active in managing and lending for energy efficiency and 
environmental projects. Because of their role in lending for industrial institutions, the DFls are 
in a position to transform the market for industrial energy efficiency and environmental 
pollution control activities. 

We evaluated this potential role for IDBl in lending for energy efficiency and 
environmental pollution control activities. The Asian Development Bank (ADB) had provided 
IDBI a $150' million loan for the lndustrial Energy Efficiency Project (IEEP) at the request of 
the Government of lndia (GOI) to improve energy efficiency in the modernization and 
expansion of industry. The primary energy efficiency criteria for the selection of industrial 
projects were that the modemized or expanded plant show at a minimum an energy efficiency 
improvement of 18%. In addition, a technical assistance (TA) project accompanied this line of 
credit to IDBI. This TA project formed the basis for our evaluation. 

The project consisted of two main activities. The first was to evaluate the investment 
potential for eelem activities or projects in ten industrial sectors, and the second was to 
examine the suitability of IDBI's current institutional structure, and policies and procedures, 
for edem lending on a regular and organized basis. The evaluation of ten industrial sectors 
revealed an investment potential, with a payback period less than four years that exceeded $ I 
billion. The IDBl evaluation identified many areas where the establishment of an energy aid 
environmental center within IDBl would accelerate the achievement of this potential. 

In addition to the above two main activities, the consultant's team also conducted in- 
house seminars, overseas training programs and site visits to steel, paper and aluminum plants, 
organized outreach workshops for industry, and provided bibliographic infomation on eelem 
for the IDBl library. 

The TA was managed by a US company, Energy Resources International (EN), with 
primary responsibility for the technical aspects covered by the Lawrence Berkeley National 
Laboratory (LBNL), University of California, and Dalal Consultants and Engineers Ltd. from 
India. In addition, Indian sector specialists were hired to study the potential for energy 
efficiency improvement and environmental management in ten indushy sectors. In order to 
facilitate the work of the E N  team, IDBl established a Task Force comprising of five IDBl 
offtceer 

The project produced ten reports, one each for the aluminum (Roy et al. 1998), 
cement (Kanva el al. 1998). chemicals (Fatnani et al. 1998), copper (Mitra et al. 1998), 
fertilizer (Trivedi el al. 1998), iron and steel (Mishra et al. 1998), pulp and paper (Srivastava 

' As of 31 October 1998. loan applications worth approximately 9125.19 million funded by IEEP had 
been authorized. 



ct al. 1998). sugar (Prabhakar et al. 1998). textiles (Hirani et al. 1998). and zinc 
(Krishamurthy et al. 1998) xcron. The sector rrpor~ include information on sutus of the 
industry, technologies, encrgy use and comparisons. energy -mation potential. c m  and 
benefits of energy efficiency, and environmenul uwmm. For thc -I. fcnilims. pulp and 
paper, sugar, and textiles scctws, wplnte summvy r c p o ~  were pcpuad for the industry 
audience In addition. a rcporl documenting and reviewing IDBl's institutional suufunc and 
iIs procedum for lending to imhrial pmjcds was prepared. Finally. a biblmpphy of 
journal and popular articles. books and conferrnce prrsadings was prepared for u c h  Ma 
for use by the IDBl library to add to its cment colleaion of material on wplopics in thew 
sedon. 

2. Summaries of Sector Studies 

The indusmal settor provided 29% of India's GDP in 1994-95 and mu*l- 

accounted for 20 % of the GDP. The sdor is a s i p i w o a r a t m a  of mrtcri.ls and energy 
and an emiltcr of cnvinnmental pollutants. Whik energy casu rmtac for d y  4.7% of 
manufacturing output. thcir share arc signifKlntly higbcr io thc cnagy-iacnsivc iodustricr. 
fhese indurtna also tend to be heavy polluters becurse of their inlarsive use of n w  nukd.  
which is transformed into a usabk produa while d s c d q  the umdk PO((iOh .such as red 
mud in thc production of aluminum. &low. we pmvide bxkgmmd infamntion on the 
development of the manufacturing =tor in India, with particular emphasis oo the gmwlh and 
productiviry improvemen& of sekded induslrics 

2.1 Sector Studies 

The sector studies coaanoed bulk of the effon of this tecbnial asiaamx. Ten 
industry sectors: chemicals (caustic soda), steel. fcrtilizas, eemcnt, rutiks, pulp and pap&. 
aluminum, zinc. copper, and sugar were xkdcd  for study. Eoch sedor report includes a 
description of the settor, technologies and proccsscs usad to manufauwc thc primuy 
products in that sector, energy use in Indian plants and those in odm mmbiq p o c d  for 
ducing energy use and thc vsociated cosf and mvimamenEll norms in ctpl iadustry. A h  
included in each sector rqmfi is a list of supplim for tbc eguipmol used in tbrc iaduslry. and 
a list of item that IDBI loan o f f i  could cbeck wrhcn -sing a loan for each smor, and 
information on the sin of thc market for abzrgy effKieaey and mvimnmad muugemea, 
inwsm~cnts m each industry. 

T h e p r i m a r y a n v l l a i o n f l m n c h c s e s t u d i c s i s ~ i n ~ r e a o r l h c r c ~ c c o a -  
effctive oppomrnities to d u c e  energy we. and pdluhnl and to impove the 
financial perfomunoc of thc respefliw indusbial p*ol. These r d n  Muppad 
due a many barriers such as: the cost or availability of fbrciog, k k  of amilhlify of 
information and scces to equipml and cshnolcgy. 

The main challenge in pqaring thc M o r  p twrc rbc diffiarlty in .opuiriog 
information on the a of improving energy cficieocy. Cog iofomah is dimcult to obuia 
since bids provided by equipment supplvrs vsry with thc &umSmcs lllda which they ue 
king sought by tbc buyer. Therefore, the rrual corn rmy vuy amidarbly rrrrss 
companies and loans. Selmed findings of thc sector rcpoN ue -d below. 



2.2 Production Capacity and Technology 

India is a major producer of several energy intensive commodities. It ranks among the 
top five producers worldwide of aluminum, cement, steel, fertilizers, textiles, sugar, and 
paper. The demand for these products is growing faster than that worldwide because of the 
steady and relatively faster economic growth, and increased materialization of the lndian 
economy. The construction sector, which constitutes a major demand for products such as 
steel, cement, aluminum, etc., has grown faster than the rest of the Indian economy and as 
infrastructure expansion is targeted by the lndian government; demand for these products is 
likely to increase in future. The quality of the technology being used to produce these 
products varies across sectors, but a few common features are worth observing in this 
context. We report on the findings for the aluminum, cement, steel, fertilizers, and caustic 
soda sectors. 

The production of aluminum is dominated by older technology. All the existing plants 
are based on foreign process know-how. They are of older design, however, wherein 
negligible process automation has been introduced, except in the case of one major plant 
owned by the National Aluminum Company (NALCO). In part because of their vintage. 
lndian plants lag in their efficiency of electricity use, which ranges from 14,500-23,000 
kWh/tonne for the aluminum extraction plant, compared to 13,500 kWh1tonne for the best 
plants abroad. 

Almost all the process steps in lndian aluminum plants can be improved with 
modification/ retrofitting and substantial scope exists for using energy more efficiently. 
Important areas, which could lead to significant reduction in energy consumption, include 
replacement of existing rotary kiln with statutory calcinator, adoption of tube digestion system 
in place of autoclaves, use of variable speed drives for major procss pumps and large motors, 
introduction of microprocessors and computer based cell operation, etc. 

Various varieties of cement are being manufactured employing t h m  main 
technologies: the dry, the semidry and the wet process. The dry process provides significantly 
more modem and energy eficient technology. Over time, the wet and the semi-dry processes 
have increasingly been replaced by the dry process through addition to the dry-process 
capacity, as well as conversion from the wet to dry process. 

Coal is the major fuel used for heat production in the cement industry. The dry process 
uses between 750-800 kcaVkg of cement clinker compared to the more energy-intensive wet 
process, which uses between 1350-1500 kcakg of clinker. The electricity consumption of 
cement plants averages around 120 kwh per tonne of cement produced. Conversion of all 61 
kilns (8.5 mt) operating on wet process in India to the dry process could save 1.2 mt of coal, 
which in turn could be used to manufacture 7.8 mt of cement. About 25% of the wet process 
capacity is amenable to conversion, 

The production of caustic soda is very energy intensive, with almost 50% of the value 
of the raw material being electrical power. Older plants all rely on mercury cells that release 
significant amounts of mercury in the environment causing a serious toxic hazard. In lndian 
plants the electrolysis power for the membrane plants (i.e., exclusive of auxiliary power 
consumption) per ton of caustic soda is 2700 k W t .  The older diaphragm plants use about 
4000 k W t .  The lowest numbers are for the membrane process plants. The mercury-cell 



plants (which today dominate thc lndiao ind.lkd capacity) use 3500 k W  Enugy 
eff~iency of individual membrane plan& varies besally of ihc age of ihc plat& rcctif i  
efficiency. level of automation, and the kvel of cell imlmmnhlioa and control. 

Enagy efiicncy upgrrdcs uc posibk in thc aunufwluring pmxss. muilirry 
equipment, and power sysfcm Improving salt and brine quality will also dur thc mrgy 
load Fm a 100 loon per day capacity planl. an investment of Rs. 500 m~llton a n  result in 
annual emrgy savings of Rs. 89 million f a  a pybwl; pcriod of 5.6 ycon. Taking .I1 caws Luo 
cwidcntion thc payback period r e d m  to 3.5 yevs 

Presently 33 units prodwe nitrogemus. 53 produce phmphatic and 29 mull units 
produce single super phosphate f&dgg in India, In 1995-%, industry pmduad 8.76 millim 
tonncs (MI) of nitrogenous and 2-59 Mt of phospahtic fatilizcr. Nimgcnom f d l i r a r .  i.e. 
ammonia and urea fatilacrj, are highly enrgy intensive employing mhlnl gas. lrsochbd 
gas, naphthq h r l  oil, and mal as (heir major fecdaoels. Grr-brscd Mlmoah pimU rcpcsllr 
the most encrgycfficienl (cchoology in India. which compucs well with hat iu dux 
countria in thc world. Salieot international mmparhm arc shown in Table I.  

Tabk I. Average Encqy Conmmptiotl for A m d  Phmrs 
Commtry MkCaU1 

USA 10.0 
UAE 12.1 

The age of thc technology, the scale of tk plant, ad &magand p.aiaa hvc a 
hrgeimpadoneoagyeffiieocyof(heovenllpoccn A t y p i c a l d ~ ~  
in 1970s would be 600 lpd gas based p- with an efficieo~y of 9.8 to 102 Mt<31M A 
plant established in early 1990s would wnsum only 8.0 to 8 5  MkW. 

A typical mrgy efficiency revamp of an ddcr (1970s violage) .mmm* pka  arould 
cost .boui Rs 300 million. a d  will save abau me MLC.Y1 of oucpq wiih cab( of colrPaKd 
energy jrrrt bebw cbc current (1998) cnagy prica nnaniqg a kvclincd coa with 14% 
interat and 10 year capital life. An s t h a t e  of togl mrgy savings fmm pc-1980 
planls(aaMlingsvingsof2MkWt farammoniapLnaandmvingsof I MkC.V(fivmu 
planls) is 17 milLon MkCal mually. 4 about M I 0 0  milliao .t (he 1997 pria ofoatunl 
g=- 

lntegmlcd prhary & plants in India d y  employ dme b*a funrcbaic 
oxygen'open W hirnace process route far iron and steel produclim About 26% of cbc 
local steel podudioo is h g h  h e  open-harrh process. an obrokte technology by d 
nandardr Seamdary steel pmduc(lon lakes place in d y  privately owned d l  Sal plms 
employing (be ekctric arc fumrcc pmrs (ins(llkd capxity of 8.44 millioo TPA iu 180 mils) 
or the induction hanwx proms (irrmllcd capacity of 8.83 million TPA in amuml800 6). 
N m p k o r s ~ l s i o g t h c C O R U ( p m r a u c ~ b c i n g b u i h t h u w i l l b e d m a c ~ -  
cffcient. 



Investments in basic oxygen furnace gas recovery could save 1.3 million tomes of 
furnace oil with a payback period of 5.7 years. Improvements in coke drying units would 
result in even higher savings (Rs. 2500 million) with a payback period of only 3.4 years. Other 
measures lead to similar savings with payback periods mostly ranging below five years. With 
rising cost of fuel the estimated pay back periods are likely to reduce further. 

3. IDBI Lending Process, Institutional Structure, Training,  Information 
and Da ta  Needs 

lDB1 was established in 1964 under an Act of Parliament for providing credit and 
other facilities for the development of industry. It  also acts as the principal financial institution 
for coordinating the activities of institutions engaged in the finance, promotion, or 
development of industry. The Government of India's shareholding in lDBI amounts to 72%, 
and the rest of the shares are owned by the general public. 

IDBl has also offered specialised schemes for energy conservation viz. Equipment 
~ i n a n k  for Energy Conservation and Energy Audit Subsidy Scheme. Presently, IDBl 
provides rupee and foreign currency term loans for the acquisition and installation of energy 
conservation equipment, and for pollution control and prevention projects in highly polluting 
industrial sectors, fundedinter alia, out of World Bank's Indushial Pollution Prevention 
Project (IPPP) or the US Agency for 'International Development-funded Greenhouse Gas 
Pollution'Prevention (GEP) Project. Besides, finance is made available for EEEM out of the 
on-going lndustrial Energy Eficiency Project of the ADB of which the TA forms a part. 
Under this project, finance is given to industrial units in rupee as well as in foreign currency. 
Additional funding needs left unmet by the ADB funds are supplemented by 1DBl's own funds 
as well. 

3.1 IDS1 institutional Structure 

lDBl is governed by a Board of Directors and its operation is carried out under the 
supervision of the Chairman and Managing Director assisted by four Executive Dimtors and 
one Adviser. With its head office in Mumbai, IDBl has 43 additional offices throughout India. 
As of November 1998. IDBl was structured into 33 departments, which are organized into 
five groups to facilitate proper distribution of responsibility. Among these departments, the 
ones relevant to the efficient lending for eelem activities are briefly described below. 

3.1.1 Project appraisal department. The Project Appraisal Department (PAD) appraises 
all the industrial project proposals. PAD projects constitute the majority of projects 
sanctioned by lDBl in terms of value. Besides a number of smaller projects are funded at the 
branch level. 

3.1.2 Corporate linance departments. The three Corporate Finance Departments (CFDs) 
follow up on the projects that have already been sanctioned, in order to ensure their timely 
implementation and proper utilization of funds. In addition, a new concept of a Relationship 
Manager was instituted within the CFDs. These managers will be dedicated to manage IDBI's 



intencti~ls with a major induarirl (ownership) group. such is Reliance lndusuk. the Taa 
Group, etc. 

While the relationship manager syscan waks well han thc pcnpcaivc of 
consolidating kmwkdgc about an indushy group, it may na work as well where the focus 
has to be on an .spcct of technology within an in- -. For example. a rebtlonshi 
manager uumo( be cxpedcd to be an expert on cmgy eff~imcy in evay induary s m o r  U u t  
forms a part of the indushy group being dcah with by himlhcr. Hcnx. in orda lo develop 
some expmise in some of the induwries, which am not mccsarily dominated only by a 

major mhtsiq induary-sector-wise approach is also dopled. Thus the organiatim 
of a CFD is 1 workabk mix of indusvy group and industry sub-sedor. with the expativ of 
one Dealing group draw upon by anocher. 

3.13 Fwcx rr**a and treasury dcpartmcmb The T m  and Fuudmg Dirisao 
conlrads, decides on utilization and monitors all l k s  of credit han multi-Imcnl imritilwm 
like the WorM Bank (WB) and lhe Asian Dcvclopmeol Bank (ADB). It manages lbe baricus 
specialized h and granls for energy and environmcoPl tccbadogy pmjom. including Ibis 
TA project. 

3.2 Commeub on Orgauiufional StT\IEtllre 

IDBl's organintion otruchin is driven by its business objcuiws ofoNuing the b s ~  
sewices lo the major ind* groups. At the same timc it is so & to have lDduary 
specialists in impwruu indusbial arb-smm as well. T& orpnktiornl srmchue is gruad LO 

pmvide the bezt products and serviocs in the prrvot COmpMitive mvironmePc w* 
simul(anoaaty attempting to meet ib developwatll m k  g o d  by "irar-brPcd" lading 
Following finvlcial s d o r  l~bcralisation. the e n v i m m  has Nncd highly COmpMititr 
compelling WBl to organkc itself in a manoer to prioritiw the objativc ofoNc&g the I& 
wwiccs to thc major indushy groups o m  focus cxcllciivcly for energy cfKcimcy 4 
environmental activities. Thcrc is a need to create a "hrme or center" for mrgy and 
environmental technical activities. This ma needs to be loavd m the highea kvel within 
lDBl in onla &I nwrc visibility, and to provide a rcsaua base, whicb couM be mad by 
at1 the concaned departmcnls described above. 

IEEP and ocher a r b  lina of credit arc b c i i  nunaged by the FSD, aaicb is not 

dirstly engaged in e i k  pmjst apprarnl or in ' ' E l t m r H a r c i u m k i s m o f b c i s g  
a facilitator and ceodklor for giving the needed f a  lo cbe &an activities It K qtilc 
posibk for this Section to be upgraded to be the "k" suggested b v c  wilb 
technical slaN for policy making. facilitation of the l k  of aedit, dcvdoprrmul W t i ~ ~  
nc. in d m  issues This will help claify the varied rola of CFD and FSD md avoid 
dupliation of effort, barer coordi~tion and communication bmKam the FSD and the Cm. 
A systan of built-in imntiws for coopcntion and wadination bchuan rhe commd 

will also aid the organisation in playing a rn e N d v c  mk in &'an activities 
relating to policy fonnulcion, l m  approvals and subsequeol disburscmru. 

The current procedure for lending at IDBl includes: (I) am inguiry stage. (2) an 



application stage, (3) site visits, (4) preparation of an appraisal note, (5) an evaluation by 
IDBI committee, (6) the issuance of a Letter of Intent, and (7) preparation of a legal 
agreement for lending for suitable projects. 

IDBI also operates special credit lines for the mitigation of pollution, implementation 
of the Montreal Protocol commitments, modernization and expansion of energy intensive 
industry, etc. The technical norms for these lines were determined individually, hut the lending 
procedure is the same as that for other IDBl projects. 

The lending procedure followed by IDBI is comprehensive, based on accepted 
methods of evaluation and collective wisdom, and is transparent. The procedure, however, 
does not provide for a serious attempt to evaluate the energy and environmental components 
of any lending proposal. At each stage of the application for a loan, a company is required to 
provide information on energy consumption, along with that, of other utility services. Energy 
consumption information is disaggregated into fuels and electricity categories. The company is 
not required to provide indicators of energy use to IDBI, which makes the information 
difficult to evaluate. Indicators could link the energy (fuel and electricity) consumption to 
physical activity levels and permit comparison with best practice in India and abroad. IDBI 
could also ask for additional information on technical indicators in the loan application that 
industries are required to complete. 

3.4 Conclusions and Recommendations 

Our evaluation of IDBl's institutional shucture, lending procedures, and training and 
information needs revealed that there is a clear need for greater focus towards eelem 
activities, by strengthening the existing institutional structure and capability in this area. This 
strengthening can be accomplished through the creation and establishment of a "resource 
center" that will provide the necessary technical backup for IDBI officers at all levels. The 
center resources will include access to technical experts, haridbooks, and databases. The 
technical experts will ass~st in the organization of seminars, workshops, and training 
programs. 

3.4.1 Energy efliciency indicators. It is important from the viewpoint of ensuring 
effectiveness of investments made in energy eficiency and environmental management loans 
that there should be an assessment of the cost-effective potential for improving energy 
efficiency. This assessment needs to be conducted at the time of evaluating the loan 
application (a-ante), as well as subsequently as the project is implemented. 

lndicators are commonly used to assess the effectiveness of a proposed energy 
efficiency measure, and to compare the proposed measure against other alternate measures. 
There are several indicators in common use related to energy efficiency investments (e.g., 
simple payback period, rate of return on investment). However, these are unsatisfactory since 
they depend on the current (or projected) price of energy, and need to be recalculated every 
time that price changes. Other ind~cators, (e.g., the quanhun of gain in energy efticiency 
achieved), are somewhat arbitrary since they do not incorporate the quantum of investment or 
change in operating and maintenance cost associated with the gain in efficiency. 

A more appropriate indicator that is used in the industrialized countries is the Cost of 
Conserved Energy (CCE). This indicator is independent of the current price of energy, 



depends only on che technology and its use panem, and appqwiacly uvapaua che 
investment cost and changes in operating and rmintenance cost asociated wih tk change in 
technology. 

4. Overcoming Barriers to Energy Elliciency 

The Indian industry faces many rypes of barrien to improving ene~gy eKiciCSU). Thcs 
barriers are grouped into five calcgoria as h b c d  below (Meycn 1998). We ~ISCUS thr 
relevance of each barrier with cxampla from che industrial warn h a 1  were evaluated in this 
project. and uwnmcnt on policies that have been or uwld be used to ovaavnc tk bunrr+ 

Thcsban impmadctk~ecooomyandod . f fcd tbcovcnUpodDa i~of  
Indian industry. They inhibit aragy e f i i c i i  impo-k b d k d y  by rrpinninirw 
conditions in which invcstmr.nts in aragy c f f ~ i c a y  are ignoiui, imdcr-valued. or comidaal 
t w  risky by cwnomic actors. The barrim include (I) low-kvcl ofcaapaitioo ammg ftma 
resulting from regulation of the domcstic matica andlor policies bu entry of 
imporled products into the market. (2) high tariffs on imported goods, (3) b w  kvcl of capital 
market development, and (4) high rate of inflation 

Thc Indian industry, particularly that in the public scam, has boa, .ffmcd by erh of 
he above buricrs, except possibly the third barrier. T k  maouf~cturr of all tk major pmbdr 
described above has becn subject to mying degnx-s of mmoL Uotil tbc a r l y  19805 an 
&miinisrued pricing and liccnsii r e g k  prvnikd which Ptlovcd i n e fk i aq  in 
manufacturing to be the norm, and tk k f f i  Indian i n d q  aPMLbed duriq this penod 
continues to operate to his day dragging the amgy use -CIS down for thr &&shy rsla 
whole. O v d l  productivity grow& in Indim manufacturing has be- slow ai .bolrt 0.3% 
annuaily, and hat for energy use has declined marginally (Mwgia and W y e  199%). 

The changa in che Indian economy sincc tk 19% and the impvi of hc 
gowmment's policy of libcnlization in tk 1980s. and opening up to foreign invcsUrs s k c  
1991 are well documented elsewbere. Som ioduccria such .s pulp and p a p  wwe dearly 
aKccLed by these changes, and about one-third of ibc currcot capaciry is idk. Orber 
such as &xtiks and chemicals, are mtrumbg  to rrspond to tk new policy mvnoMKnC 
and ihe government's privatization of che public sector units should a h  kd lo higher 
efficiency. 

4.2 Energy Priciig 

Eacrgy pricing may IKII mfle*. the cost of supply chu is borne by tk arpplia due to 
lack of marginal cost pricing or lime-of-day pricing or tk paawx of price subddia (which 
may involve cmrs-subsidies from one customer class to moth.  d u  subsidia fmn the . . 
government budget). In India electricity price to agricultural Naancrs is subnb2ad. The 
industrial sector, bowever. has paid a prim above che avmgc tpriK, c.g. 70% above che 
average tariff. in 199495. 

A related banier is che vagaries of government policy with regard to energy piicing. 



The Indian Aluminum plant in Belgaum, Kamataka, is a case in point. This plant has the 
capacity to produce both alumina and aluminum metal. The latter is very electricity intensive 
and requires a high quality of electricity supply. A few years ago, the Karnataka Power 
Corporation raised the price of electricity to the plant, which forced it to shut down the 
electricity-intensive aluminum production operation. The production of alumina is continuing 
today. The plant managers were unable to import naphtha in order to set up a captive 
electricity generation plant due to government regulations prohibiting its transport by road. 
Today the plant is not producing aluminum and the production capacity is lying idle due to 
lack of electricity supply and the government regulations that have prevented the company 
from setting up a captive power plant. 

4.3 Institutional Weaknesses 

Some industrial sectors have research organizations devoted to developing new 
technologies and improving productivity in Indian industry. Some of these play an important 
role in helping industry establish benchmarks and standards for energy efficiency. The textile 
research associations in India, ATIRA, BTRA, SITRA, and NITRA have established norms 
for thermal energy use by machine and .plant type. Similar efforts are needed for other 
industries where many small firms dominate the industry, as in the case of paper mills. 

Electric utility companies can be important actors in efforts to improve customer 
electricity use efficiency. In many countries, including India, a combination of their traditional 
supply-side orientation and lack of incentive's prevents them from taking on a significant role. 
Even when there is good intention, staff may not be available to design and manage energy 
efficiency and environmental management programs. The State Electricity Boards (SEBs) in 
India, with a few exceptions, have not adopted programs to promote energy efficiency. The 
SEBs in India, have the expertise and know-how to play a large role in assisting industry in 
improving energy efficiency, either through offering incentives for energy efficient customers 
or through penalizing those who do not follow best practices by charging a higher tariff or a 
higher connection fee for example. The new regulatory boards being established at the center 
and state levels can provide the incentive structure for SEBs to promote the efficient use of 
energy by their customers. Efficient use will also help the SEB to eliminate or reduce 
electricity supply blackouts and brownouts. 

Financial institutions often lack the experience with evaluating investments in energy 
efficiency or may be unfamiliar with international financing schemes that can best facilitate 
such investments. Improvements in financial institutions are needed to provide technical 
resources in the form of eelem experts, sector-specific handbooks, databases, and training and 
dissemination workshops and seminars. The institutions can also secure lower cost financing 
from international lenders, the Global Environment Facility for example, and pass these 
incentives to their customers. 

4.4 Market Behavior and Features 

The macroeconomic, energy pricing and institutional weakness barriers to energy 
efficiency play a major role in shaping decisions related to production and demand for energy- 
using technologies in a nation's economy. The importance of particular barriers varies among 



spaificmarLetrOnthcdaarndside,hrriersrcadl~be~tcrwithrrspmu,srmllfunn. 
than with large companies who arc b a a  abk to &tc invcsmunts. SimiWy. in mPLm 
whae the supply side is  heavily comprised of mull f m  with b w  kvcls of technical. 
managerial, and marketing skills, the barriers to impmving avrgy cffu~cncy tend to be highu. 

4.4.1 Barrim on (bc demand side of tbc mm-kct Lack of infamaion and limited peen 

to financing, and "imtid behavior" are categoria of dunand-side bunas. Consumers and 
managers may lack infomation rcgdmg the costs ud bavfits of tachmlogm w vrvim 
that deliver higher energy eNiiawy. E v a  when informuioo is p v i d c d  by technology 
suppliers, m a q a s  in firms and f m i n g  in&h&m may face d i f f d t y  in evaluating thc 
veracity and applicability of claims made for a particular pohrt or s c w k  The l ~ p a  and 
textiles industry in India is made up of huodrrds of anll firms ctpt do nd ham h nunagad 
capacity to track technical pogrcss for inslance. The cruaic joda indusky would benefit imn 
more informatim m cell performance f a t w a  of plants ahad, daa m maabnnc stability u 
high current density, wta conservation meoarrrs. ctc. Dnaomartion poleas dm wnh hrU 
tramparcncy can help lo document the expaiarcs  and motinte imfurey to take up fckvM 
iniriatives. 

L a c k o f s a r n t o f u r u r i n g h a s b r m c i d b y m y l o d * n ~ r r a ~ b r r i a  
to impmving cnagy dficiary. F i i i n g  may d y  be avdabk for rhc sbac-ccrm w b x  
long-tenn credit is medad During he wminars organid for lbis pojeq iodurcry poind 
out that kck of fmvleing for arrgy e f l i c i i  is a major tmnicr. Our f i  hmrva. 
revealed that thc IDBI, with its histoly of kd role in devclapmcacll activities, hrs lpd a 
mberofwhrmesfora/anplrposes.Wbikthcrhamiahptapovidedmdcrmwof 
conaskm in fiMnce and subsidy. the he sbmcs  have limid arb e k m m n  Tbe 
indunry mind-set, particularly chc small fnns, upcds ammsiom for &an activities Time 
are also instances where industry is unaware of such sdvmer Caata ollmrcb masuns rr 
therefore indicated. 

"irrational behavior" fcfas to thc way in which indiv+& pur+r ud .a m rhc 
available informrtiaL An indwhy's behavior may be iDcomicM prim its g& and more a 
better information a l e  may not be suNuimt to charge bduvior, wbicb ir armgly i n f b m d  
by habit or custom. B u k s e s  may reject wsl-cffediw arrgy efriicncy in- 
oppotiunities, whae m a n a g ~ ~ n f  m y  dccm thcsc as ta, aolll a oompoocol of rrat 
prcduction costs to wanant attention Anotbu q d l y  irnpormnl mehlron n the pfacrwx 
fw invcstmm~ in inercasing d c t  sbarrz o m  Uml ia d c m  areas This is brmrr d~ 
induuiy management perccivcs grater market s h m  and pnrmtion lo be more h p t t m t  
than a s t  cutting by invcstmcM in a/an mas. 

4.4.2 Barriers om tbc supply ridc of I& uurkct. Limiccd aniLbility of probco ad 
sa%xs, weakness of supplim in market rs+uch .ad poduc( dm- ud im kvd of 
information exchange within an indumy arc cUcgaricr of buricrz on cbc apply ride. 
Individual indumirl units may lack market p o w  a b b d g e  .bout .dvload dcsig~ 
d J o r  technrgues to demand etlicient goods from arpplicn vlbo mrmlly any limited 
product lines and are unabk to offer choice of eguipnen( with vuying degree of amgy 
e&ieny. 

Supplier wealrness may result horn f m  lackiug skills roquind for dc\rlopmor of 



new products. The processes and networks by which learning takes place such as professional 
associations, conferences, publications and informal networks are often weak in India. The 
exchange of information was observed to be quite low within the paper industry during the 
seminar held on that topic as a part of this technical assistance. Motor Challenge, a US 
Department of Energy government1 industry partnership program, for example, provides ways 
to bring industry together 10 improve the efficiency of their stand-alone electric motors. The 
program offerings include: the Information Clearinghouse, which provides current information 
about the practicality and profitability of electric motor systems, design decision tools, 
demonstration projects and training workshops. Such a program would decidedly be of help 
to Indian industry. 

4.5 Features of Energy Efficient Products and Services 

Performance uncettainty, high first cost, higher transaction costs, and inseparability of 
product features are barriers that affect particular products or services. Performance 
uncertainty is most problematic for new and unfamiliar technologies, particularly those that 
are imported to a tropical climate. For instance, the manufacture of fertilizers using natural gas 
in a new plant in lndia requires 7.4 MkCaUMt of product. While this value compares favorably 
with that abroad, it will always be somewhat higher since the ambient cooling water 
temperature is higher in India. 

High first cost is a common feature of more energycfficient technologies, and is a 
barrier for consumers and firms lacking in capital. The membrane process for the production 
of caustic soda in lndia requires more -capital, although it has lower operating costs and is 
more energy efficient than the mercury process. Conversion of the mercury process to (he 
membrane pmess is cost-effective with a relatively short payback period. Financing of such 
plants would significantly reduce electricity use per unit of production and eliminate further 
mercury pollution from existing plants. 

The formation of energy service companies (ESCO) is an approach to overcome the 
performance uncertainty and high first cost of technologies. ESCOs established by (1) vendors 
focus on leasing or lending equipment, (2) bankers focus on providing attractive financing 
packages, and (3) utility companies focus on offering attractive electricity rates and services. 
Many types of ESCOs are already operating in the Indian market but more needs to be done 
to encourage their growth, and business practices need to be more transparent to ensure that 
ESCOs receive adequate returns through shared savings. 

5. Conclusions 
i 

This technical assistance project identified the potential for improving energy ! 

efficiency in ten industrial sectors of the Indian economy. It examined the barriers to 
improving energy eficiency and suggested ways by which IDBI could increase and improve W 
its lending for energy efficiency projects. The Study identified technical options that were 
common to all sectors, such as efficient lighting, high efficiency elecfxic motors, pumps, 
compressors and drives, computerized process controls, waste heat utilization, and installation 
of captive power plants. In addition, i t  identified options that were process-oriented and thus C 

specific to each type of industry. 



Tbe potential for i n v w t  in acb sa-ctor varies witb the typcs of opiom chrr arc 
identified above (Table 2). For cxample, the investment potential in the fmilinr bduscly is 
estimated to be around Rs. 5 billion, and hat for ~ ( t  indust~ is Rs. 3 billion. 
These cslimales arc based on the cosl-cllcclivc technical potential w i h  tltrag into 
consideration the practical challenges or (hc current industrial stagnation, whicb rouM reduce 
the. The 1 4  mslzffcctive potential idcnhfi  in the nudy satas for impmving 
efftciency either through ~ctrofits or Ulrwgh pioctrs rnodrmintion ~IIIOUOIS to about Rs. 45 
billion, as noled in Table 2. 

ThcbdmthatkecpcncrgyefFicicoEylowvuy-gthesdas.Srmll~~ir 
an important rrason in scvenl sators. arh as p.pa. sugar. lexlilq daf, rud coppa. Tbe 
hisrorial inaHaSion to encrgy eftkicimey, and iodad o d  pmduchvity. is evidcd in salon 
such as steel. aluminum paper, sugar, ac, whae a d m i  pricing of hrh md &chicity, 
high import tariffs and protection h loam impom enabled industry to poEb.n a d  
i n d l  inefficient technofogy. Lack of mfomatia~ d dnrronmatcd bcacfits of Pophiaiaad 
technology, trlr of professional associatiom d informpl naworl;s. high firrl oca of enagy 
efficient tcchndogy, arc some of (hc other bsrrias h t  slow or pev- i ts in 
Indian idustry. A key barrin, howcvcr, is UIC i n d i h , h l  wtpbra io prmotiag angy 
efiicicocy and bmcr e n w t a l  managarm~ Some seston arh as lcxtiks hnr RsCPEb 
iaaindom thal pwkk infornvtioo oo cnagy e w ,  d tbc lodim punmud br 
& I ' i  (h Energy Management Cmtcr md tbt N a t i d  Pmdu*iwcy Council to S d y  
and promote eKiieot use of energy. Tbe -h and m d i  however. have DOI beeo fuily 
deployed into encrBy c m c i y  projcas . 

F i  imtilutiotls. Nd, as IDBI. uc in a position lo he$ iDduay o ~ m m  nm 
of the key banicrs in ordcr to spn the deployment of energy efficiaa cabmbgy md 
techniques. Thc f i i a l  i n d i ~ i m  howcva, aacd to amsolidate (hc aaauy lecbnicrl 
expercis and make a concaicd cffor~ m the cncrgy efficiency ud envimnmmd 
f ~ l d  if they arc to have a s i p i h t  impo*. We raommcad that IDBl esnbkh a "trsaurm 
center" for this purpose. The resource crater would haw or be equipped to ( I )  call upon the 
necessary technical cxpaiisc. (2) collate md maintain data for i n d q  to use. (3) pelwrr 
hanlbodrs for c r h  induNy sator, and (4) publicize (h irnpONux of amgy cflicimcy and 
enviromtal  managancat. thmugh the i s suu~t  of annual reporcs, and by establishing an 
award for best praccicc. Given the substsntial wope for investmau ideaifKd by the sdor 



studies, such a resource center could serve as a strong asset to lDBl omcers in particular and 
the Indian industry in general. 

Acknowledgements 

The authors would like to acknowledge the support provided by Ms. Mythili Ravi of the 
Industrial Development Bank of India through the course of this project and in writing this 
document. 

References 

Fatnani, K.D., J. Sathaye, A. Gadgil, M. Mukhopadhyay. 1998. Energy Eficiency and 
Environmental Management in the Indian Chlor-Alkoli Industry. ADB Technical 
Assistance Project (TA:2403-IND). Forest Knolls, Calif.: EM. 

Hirani, J.A., J. Sathaye. A. Gadgil, M. Mukhopadhyay. 1998. Energy Eficiency and 
Environmental Management in the Indian Textiles Industry. ADB Technical 
Assistance Project (TA:2403-IND). Forest Knolls. Calif.: EM. 

Kanva, D.V., J. Sathaye. A. Gadgil, -M. Mukhopadhyay. 1998. Energy Eficiency and 
Environmental Management in the Indian Cement Industry. ADB Technical 
Assistance Project (TA:2403-IND). Forest Knolls, Calif.: EM. 

Krishamurthy, G., J. Sathaye, A. Gadgil. M. Mukhopadhyay. 1998. Energy Efliciency and 
Environmental Management in the Indian Zinc Industry. ADB Technical Assistance 
Project (TA:2403-1ND). Forest Knolls, Calif.: EM. 

Meyers, S.P., 1998. Improving Energy Eficiency: Strategies for Supporting Sustained 
Market Evolution in Developing and Transifioning Countries. LBNL-41460. 
Berkeley, Calif.: LBNL. 

Mishra, K.P., 1. Salhaye, A. Gadgil, M. Mukhopadhyay. 1998. Energy Efliciency and 
Environmental Management in the Indian Integrated Iron and Steel Industry. ADB 
Technical Assistance Project (TA:2403-IND). Forest Knolls, Calif.: EM. 

Mitra, D.K., J. Sathaye, A. Gadgil. M. Mukhopadhyay. 1998. Energy Eficiency and 
Environmental Management in the Indian Copper Industry. ADB Technical 
Assistance Project (TA:2403-1ND). Forest Knolls, Calif.: EM. 

Mongia, P., J. Sathaye. 1998. Product iv i~ Trends in India's Energy Intensive Industries: A 
Growth Accounting Analysis. LBNL-41838. Berkeley, Calif.: LBNL. 

Prabhakar, L., I. Sathaye, A. Gadgil. M. Mukhopadhyay. 1998. Energy Eficiency and 
Environmental Management in the Indian Sugar Industry ADB Technical Assistance 
Project (TA:2403-IND). Forest Knolls, Calif.: ERI. 



Roy. A.K., J. Salhaye. A. Gadgil, M. Mukhopadhyay. 1998. Energv Eficiencv and 
Environmrntul Management in the Indian Alvminum l n d v r t ~ .  A D 0  Techrwl 
Assistance Project @A:2403-IND). Forcst Knolls. Calif.: E R I ~  

Srivlwava, P.K., 1. Sathaye, A. Gadgil. M. Mukhopxlhyay. 1998. E n e m  Eflienw and 
Environmental Management in he tndian Pulp and Paper 1nhrr1ry ADB Technical 
Assistance Project (TA:2403-IND). F m  Knolls. Calif.: ERI. 

Trivedi. A.N.. J. Sathaye. A. Gadgil. M. Mufrhopadhpy. 1998. Enegv Eficienq and 

Environmenml .Management in the Indian FerhIlucr 1nduru-y ADB T c c h n d  
Assistance Rojcct (TA:2403-IND). F o r a  Knolls. Calif.: ERI. 





3.3. F a  muante. the mm( obvats area d ancem h d v e s  poper(y kses. n gemd ns*s lo 
&& w* becane greater. and wiU be exaggerated by benbr. W aa poba*) 
g r e a l e r ~ d n h e r a b l e a s s e I s m i i s L p r a m a s 9 *  

3.4. ~ ~ . a n d i n p a m c u t a r . S ( e i r a m e c a r p a n i e s a n d p a r s m L n d s ~ ~ a n d  
i i m w p w a e a ~ e n n r m l a m e i b c n s C c i a i e s . ~ i v e d ~ t e d r a * ) s r m l d ~ g o n a n c a n d  
social stability. mvestments vmuM b aUeded Wwgh mank&4ed changes n mC Ako, $w M 
pospedsdrislrlretuncharadmslrcsdcer(an~hlivela?)egeonhousegaseminasmq 
beaUededandlhismatbetakenmloacmun(byirveslas. 

3.5. Pol*ies to r e d m  geenhouse gas mmentralims. and to manage the irpads d dmde chage. rl 
i n e v b b ( y & I h a u p p ) y d ~ ~ . n l e r m r d m u r a r e . a e d i l a n d ~ u ~  
h e p a & l ~ d h e @ t i d ~ & n w k e t ~ i s h a r p e r i ? i p o g e s s . b u r  
f n a d  imUutms are already palricivatlng n pad schmles. 

4. A MULTIPLE-STRATEGY APPROACH 
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6. TOWARDS SUSTAINABILITY 

6.1. StopQing human induced dimate change requires a transition lo a low carbon economy, with the 
emphasis on energy effidency and renewabk energy. The financial seclor is willing and able lo support 
this change, and is already active in pilot schemes. However, such activities are oflen placed at a 
competitive disadvantage by conventional infrastructure, market. fiscal and regulatory systems. Progress 
wwld be greaUy enhanced by political action to provide mote supportive market structures and a long- 
term plan towards a sustainable energy economy. 

7. ACTIONS TO DATE BY UNEP F I  MEMBERS 

UNEP FI memben have: 

7.1. Devebped standards f a  wrporate r-ng of COI emissions", which are in the process of being 
adopted by many other bodies. 

7.2. Participated in pilot projects to reline the modalities of the Kyoto Protocol flexiMe mechanisms* 

7.3. Advised and supported wmpanies as they assessed and reported their greenhouse gas emissions and 
encouraged companies to integrate responses to dimate change -comprehensively - into their corporate 
strategy. 

7.4. Financed alternative energy technology ventures that significantly reduce greenhouse gas emissions. 

7.5. Developed standards f a  environmental management systems (EMS) in their sedw and taken a 
leadership position in their implementation. . 

7.6. Traded green eledricjly cerlificales in order to achieve C02 emission reducCon brgels"' 

7.7. PartEQated in the IPCC process. notably in the chapters on fimndal services"'. 

7.8. Taken part in a large number of events to raise dimate change awareness in the sector and among other 
stakeholders and lo commence the process of lranslating the theory of mitigation and adaptation 
solutions into accepted practice. 

7.9. Waked wiUl stakehdders to manage natural hazards - likely to be affected by global dimate change - 
lhmugh research, planning and the provision of rekvant financial services for operational schemes in the 
pivale and public sedor. 

This paper has been drscussed and appmved for puMication by members d Ule UNEP Finance initiatives as a 
contribution to he dimate change debate. R does not daim to represent the unanimous new of all members of 
lhe initiative nor does it represent a UNEP position. 

F a  lulmer infcfmation on lhe UNEP Fl's Climate Change Waking Group visit Yneofi.neUCE 

' 
-...the overwhelming majority of scientifc experts, whilst recognizing that scientific uncertainties exist. 
nonetheless believe that humamnduced dimate change is already ormrring and that future change is 
i n d b l e .  il is not a question of whether the Earth's dimate will change, but rather by how much. how fast 
and where.' Robert T. Watson, Chair, IPCC, 2001. 
Swiss Re. Sigma 9 R W .  World insurance in 1999. Soaring l~ le  Insurance business 
UBS AG. Group Research. Zunch: 2001 

" The GHG lndtcator. UNEP Guidelines for Calculating Greenhouse Gas Emissions fa Businesses and Non- 
Commerdal Orsanisatlons. Charles Thomas. Tessa Tennanl and Jon Rolls. UNEP 2000 " E g preparalon of finanang wncepts lallored to the requirements of the customers, aeaung altematrve 
cl~matelcarbon funds and CDM oroiecl hnananq wlthln CAF's Lal~n Amencan Carbon Proatam ~. 

" E.g. Dresdner Bank 
- - 

"" Climate Chanoe 2W1: Impacts. Adaotation, and Vulnerabilitv, IPCC Third Assessment Reoort. Technical . ~ .  
Summary, A Report of Working Group 2. K:S. White, et al.. Ehapter. 4.6, and Climate change 1995: 
Impacts, Adaptations and Mitigation of Climate Change: Scientific-Technical Analyses. Contribution of 
Working Group II to the Second Assessment d Ihe Intergovernmental Panel on Climate Change. 
R.T. Watson. et al. 
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: t 
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upon periodlc (e.g.. annual) certclication of actual GHG emission reductions. 
In relurn for these payments. the Netherlands will receive certified emiss~on 
reductions (CERs) that can be used to meet its obligations under the Kyoto - 
Proiocol. The Faulity may consider limited advance payments for reduct~ons 
but only under unusual circumslances. , . 

What are the key tenns in a contract with the Facility? A contract with 
the Facility will specify: 

the volume of GHG emissions that are expected to be reduced. 
measured in metric tonnes of carbon dioxide equivalent (CO, r 
equivalent); . the price agreed per lonne of CO, equivalent; and, 

- 
the period over which payments will be made, typically either 10 or 14 41 
years. 

Other terms and conditions wll also be negoliated and agreed by the Faciliy 
and the project wmpany. Y 

1 

Can this contract be used to facilitate conventional financing? The 
wntraci win specify a set of cash flows that will be paid to the company on 
delivery of certified GHG emission reductions over a period of lime. ..I 

Conventional providers of financing may choose to consider these additional 
cash flows when evaluating the capacity of the company to repay debt 
andlor provide a return on equity. i 

C 

How lone will it take to neaotiate a contract with the Fac l l lM A Quick 
initial assissment win de te rhe  the Facility's potential interesiin a pioject. 
The time requbed for the Facility to evaluate, negotiate and final~ze a 1 

wnbact is expecled to be only a few monms. However, the need to interact 0 
with several other parties - e.g, to validate the project design with an 
independenl auditor and lo receive hostcountry approval (please see below) 
- is likely to lengthen the total time needed for the Facility to process a 
project to about6-8 months. Any delays in external pro&s&s and 
approvals could further extend the timeline, as could delays in reaching 
financial dosure on the project itself. 

What are the main project selection criteria? In addition to the prqecl 
preferences noted above. Ule Facility has a number of selectnn criteria 
including. but not limited, to: 

Location. Proiects can be located in most develooina axmtfies in 
Africa. Asia.  iti in America and the Caribbean. or the~ idd le  East. 
Proiecls in newlv industrializino countries in Central and Eastem ~~ ~ 

~ u i o p e  are not Aigible. A list i f  eligible countries is available on 
request. . ffkely Project Closing. Projects must be likely to reach financial 
dosina within the shod term. " ~ ~ ~- 

IK: and non-lFC lnveslmenis. The Facility prefers to work with 
oroiects in which IFC is an Investor bul will also consider non-IFC 
financed projects. For non-IFC projects, the Facility will look for well- 
established sponsors with access to confirmed sources of 
conventional financing. Non-IFC projects will require addilional due 
diligence on project fundamentals. 
Environmental and Social Impact. All projeds. including non-IFC 
financed oroiects. must mmolv with IFC's Environmental and Social - 
Polifles &d(;uidelines. ~ r h & t s  that have large-scale adverse 
environrnenlal or social impacts will not be considered. . Host Country Approval. The government of the host country will 
have to approve the project under the Clean Development 
Mechan~sm of the Kyoto Pmlocol IFC can support the application of 
the project company lo the government for such approval. The host 
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Preface 

The GEF Monitoring and Evaluation (MBE) team is tasked with analyzing and documenting GEF results. 
Until now. conclusions of these efforts have been in the form of  evaluation and study reports, annual Project 
Performance Reports, and GEF Lessons Notes. With the introduction of the M&E series of Working Papers, 
we are publishing reports that are not full-fledged evaluations, but nevertheless deserve attention. 

Many of the issues and early results that these repons identify will be pursued later in broader evaluations to 
arrive at moredefiniteconclusions. We expectthe M&E working papers to be a valuablecatalyst for promoting 
diilogue on issues and results of importance within GEF's operational areas and efforts. We therefore look 
forward to your feedback and suggestions. Please contact us through the coordinates listed below and visit the 
GEF Web site to find out more about the Monitoring and Evaluation program. 

7Ze GEF Solar P V  Portfolio: Emerging Experience ond Lessons is the result o f  a 1999 thematic review. 
Thematic reviews arc not comprehensive evaluations--when many projecfs in a portfolio are relatively new, 
such evaluations would be premature. Rather, such reviews are more modest attempts to take stock of progress 
to date and identify lead indicators ofachicvements, if any. Additionally, reviewen may identify issues related 
to project design and implcmenlation, thereby enabling discussion and recxaminationof strategic issues withsn 
thc GEF operational programs. 

This review was based on data and information collected from a variety of sources: (a) desk reviews of project 
documents, including proposals for funding projecl preparation; (b) Project Implementation Reports and 
evaluations of completed projects; (c) interviews with project managers in the implementing agencies; and (d) 
visits to Bangladesh, China, Ghana, India. Sri Lanka, Uganda, and Vietnam. 

Jarle Harstad 
Senior Monitoring and Evaluation Coordinrtor 

GEF Corporate Monitoring and Evaluation Team 
ISIS H Street, NW 

Washington, DC 20433. USA 

Telephone: (202) 458-2548 
Fax: (202) 522-3240 

E-mail: gcflessons@gefweb.org 
Web: http://www.gefweb.org 
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Executive Suminary 

Since 1991. the GEF brr provided grrnt fuvncing f a  
23 off -yd solar photovdtlic (PV) projats in 20 
cotmuia. In addition. fw morc projab are wdn 
prcpuation in th pipclinc. Though specific objcc- 
L v s  vary. the projais in gmnl. u c  ainlcd at aim* 
latiiw and acbrcnne commacial~tion of solar PV 
rystcks for -1 ho;rcholds (called " soh  horn SF- 
tern"). In all. thcw 23 projects t ogc lk  #count for 
about USSZlO rnillioo of GEF allocation. and about 
51.4 b~llinn in tool pmjcct cons. 

The review highlighted a number of important iuva 
associated with solar bome s y w r m ~  projects hat fu- 
ture projcclr should explicitly address to w i n g  dc- 
grm. k p c h n g  on thc dclivtry modcl cmployrd: 

- Technological aedibiliiy 
Ihc role of snlar PV within ~ a l  elmnfication 
v w  - Govcmmcnt policies vis-i-vis elcemcily asa L- 
sic need 

c d i r  W n h a f ~ ~ ~ e n o d r l ( l O p q c s l l ) . m a r r g r -  
y m e ~ p r o v d a e l c a n a l y f a a ~ y  
fcc to nrnl lmusdmm in tlus ctn, the qscm a 
0wad.finmadMLtmummcdbythe~la- 
viacrmproy S m a a L u g c ~ o f r h e p o n f d m r r  
rt~ll vodcr implaamuuoo. 11 a KO crrly lo d n m  
&BNIC C D I I C I W ~  m w  U~P.(P Nc*.agck+r. 
the rcvrw of the GEF sdu PV ponldm mggcs tell 
cmcgmg ks+onr 

- Household affordability .ad willhgncs to pay 4. Ropm rn apl*irty & rd rtaa f a  
Muteling matqc r .  Eosll, rod puwqws m C h i g h ~ a a a a a c o l s a ~ ~  
Concess~on selectlm and regulation - Commrcial crcdin*Mhimss and access to bwi. 

F ~ J C C I S  tn the ponfolto employ e l k  or b h  of tua 
pnmary approaches ~ 8 t h  a sales nodtl (etghl 
pojcc~s). pnvatc dealm sell solar horn sysvmr to 
rural hourcholds The ryaan IS owncd and nut* 
mncd by thcbousehold. uhKb a also mspowbk f a  
xrvtclng any debt if ibc syacm 1s por- -7th 



wlcr model. and m project tn thc portfolio a p  c d i t  -her 
peas wc to provide u r h  crpencncc. U s  oCGEF m a  f a  ram- canr m- 

Iatcd to burlncrr 4 mutcl drrclopDai. 
7. R m l  elatriftcation polictn and plannin(: lnvc a . Access to Frnancc &I m c n m a u ~ I  Rst Ibnlg 

major influence on project outcome and - Explicit linkages to MI e l a n i b t k m  p d i c a  
~llinabil ify.  andmust hc cxplicirly addressed in and pluuung 
project design d i m p l n n u t ~ o n ~  - Cmurrrcully f e v ~ b k  hruness modclr tha~  at^ 

aataintbk .ad CM bc mpllarrd. 
8. Edablishing ruronabk equipn~ent sundads and 

certification prooedum for solu home s y l m  Fmpms must hc careful to a v d  an -epuipnca dcm- 
eomponmts rhrt ensure qual~ty scrvkcc while onantion" mmultty where UIC mun objccurr n 
miobining affordabtlity is not rlifficulL and f w  i d l a t i o n  and mannlnumx of a m a t n  mmdw of 
technical prohlcms h u e  bcrn encrwntcrcd wlth systems. By projm ~ompktw~, du mdrcv d sy- 
Syslem. mns lnrdled is much I t s  rigmif~mt thvl ddm 

IIIC business. klivay.  and c d t  modds am *uMc. 
9. Substantial impkmcntation cxpcricnw is still msabbk ud bang ~ p l i c a ~ d .  llus emprws re- 

needed before the he ofthe scw~ccapporh  quks i m p b t i n g  yacM lo mIu& wadicaul 
can be judged. dcvclopment r r r i r u a c  paeras lad cnlwl ioa  

techniques. 
10. Post-project sustainability of n~arkct gains 

whicvcdchuing pmjm hu not ya  k e n  &.mob We guatio. w k t b u  +y pin* &I- apdclr. 
anted in any GEF pmjecC it is tm d y  in the by tbcmulvcr, ur .Me lo ubm tbc ridnpod 
evolution o f k  puifolio. d a  pcactntioa in pmer couwia ibu w U  a#- 

ls@bocbgbhlco~t l l laddmbpDrm~ 
Thc global mvimnmcnul &tie from d . s o k  j s t i v e r  We mognizc that upcriaDc fnun nmr 
PV pojm ue primarily indirect. ud dqxnd on the camtrier. such as K m n  show tbu tbc pn4- 
degm m which he GEF can help d y ~ c  madm ssrior can xbure  dSaaNid d a  pcrrntioo 
for o r 1  PV applications Uut wrvc large -of Ur witbout much appan horn plhuma or go- 
rwo billion pmpk in denbping cowtnrr cwnnUy or muhiLlal w. Still. *x b- k t  

without c b c i t y .  Development &fits to hanr- pojw tht iowlvc go- mcarrr WU madl 
holds ud ~ n l  a m m m ~ t l a  ue clearly manated in poetnlion lad lyBa hrrr of MI 
with tbcx  pmjccts, dthough fwthcr surveys of baneboMt 1Me.m kocfil hnm PV lbfn & F- 
housholds ue dcsinbk to quantify ~ n n n m - g e m -  nte-PM modck Rcgudka of in. 
lton cffats. customa satisfaction. and &Itvery cmts. volverncs. wnicc models mrc I&cly lo f s d l  

in larger mark& because tbcy provide gmtc r  
We mmnmmd tha T u r n  pm~ixls UI the GEF pon- aTT&lity for parrr k u s h k k .  More &id= 
folio f rms w he following key inwr: cmlusions must i d  f& upmmcc horn du 

p m i d w i n m C c u n i D g y ~ .  - ACodability thrmgh fa-for-prvuc orcw+ltma 



Introduction 

Role of  Solar Photovoltaics 

Photovolta~cs (PV) already provide electricity to an 
estimated 500,000 to I million rural households in 
developing countries who lack access to electricity 
grids. Worldwide. two billion people lack access to 
electricity, so Ule potential for wntinued application 
of PV is large, with resultant economic, local.envi- 
ronmental, and global environmental benefits. Tradi- 
tionally, bilateral donor assistance has resulrcd in 
hardware installations but has placed less emphasis 
on the key ingredients for sustainability, such-as vi- 
able service networks and trained wrsomel. In the 
past several years, several examples of sustainable 
commercialization of PV systems have emerged 
without much direct donor assistance, notably in 
China, Indonesia. Kenya, and Zimbabwe. But the 
reality is still much smaller than the potential.' 

'Solar home systems" (SHS) are one of the most 
common forms of PV application in rural areas. An 
SHS usually provides electricity for two or three 

fluorescent lights, a radio or csssea player, televisio~ 
and pehaps mai l  fans or other small appliances. Elec- 
tricity is drawn from rechargeable baneries recharged 
through an electronic controller by PV modules 
mounted on a pole beside the house or on the rooflop. 
The total capacity of the unit is usually in the range of 30 
Wp to I00 Wp but can be smaller or larger' 

Solar home systems can eliminate or reduce h e  need 
for candles, kerosene, liquid propane gas (LPG), andl 
or battery charging. Dircct economics benefits in- 
clude avoided costs of battery charging and LPG or 
kerosene purchases; other significant benefits include 
increased convenience and safety, improved indoor 
air quality, a higher quality of light than kerosene 
lamps for reading, and reduced carbon dioxide emis- 
sions. Improved lighting quality can assist read~ng 
and provide additional educational benefits, espe- 
cially to childreq or allow income-generating activi- 
ties to occur at night. PV systems can also power 
lights and vaccine refrigeraton in medical clinics, run 
water pumps, and assist other applications.' 

I Genld Foley. PhorovoNoic Applications in Rum1 A m s  of the Drrloping World, World Bank Technical Psper No. 304 
(Washington. DC. 1995); GTZ. Basic ElecfriJiirotioion Jur Rurd Houscholdr: Experience with the Dissemination of Small-Scab 
Phofon>luric Systrmr ( Ewhborn, German": Deurxhc GerellsehaR fir Technischc Zussmmenarbeit, 1995); World Bank. Rvrol 

E n e w  and Dm.lopmenr: Impmving E w r c  Supplies for 2 BiNton People (Washingtah DC, 19%); Dan Kammcn. -Promoting 
appropriate cnewy lcchnologia in the dcvclopbg world." Envimnment vol. 41. no. 5 (June 1999). pp. I 1-15.3441; unpublished 
World Bank Group dmumentr. 

2 Other common applicarionrof PV include vdterpumping in agriculture, eommcrcinl applications like telecommunications. 
a d  vsllage mini-grids serving small numherr of houwholdr (anen integrated with diesel and wind ryrtems). 

3 %A. Cabraal. M. Corgrovc Davicr and L. SchaeRm, Bert Pmctic~~for Phoro~)ltaic H o m e - h o l d E l e c t r ~ c ~ ~  Pmgmmr: 
&on$ fmm E~pcrienc~s in SelecredCountrier. World Bank Technical Paper No. 324,pashington. DC. 1996); Foley 1995, op. 
eit. note I ;  Chrirtaper Flavin and Molly O'Meara. *Shining examples:' World Watch. Mayllune (1997). pp. 28-36. 



The GEF Solar PV Ponfdio 

Sina 1991, the GEF has pmvtdcd gnnl r m n g  f a  
23 off-gnd solar phaovolhic IPVI IKOICCP in LO - . . 
c-ma (Anncr I )  In adAition. four mnm pmjcca 
arc under prcpuation. Though sprcific objrctiva 
vary. the projects. in gmenl. am aimed at amlasing 
and achk~ingcommcrculwtion ofsolat PV y e m r  
for -I hOUSChOlds. Some o f t k  projects 
by tbc GEF fully lid ro lv  PVs d m  mlatcd can- 

of 'tbc ponfol~o among tbc impbrrncmg ~ba;acr 
and the gco&~ul ponfd~o dloaucm am rhora 
In Tables 1-2.' 

Thc projects in the GEF porl fd~o uqa Mul &mc 
~nsollatrons of XXI.000 a m i x  solar hane sysrcmr. 
comparable in myurudc to the c m  t ~ l b d  brrr 
or luch sy~cmr dcvcloplq c- tkwrtr. 
marc picqccts arc lvsl suntng ~mpkmrmlm md 
only a few am narulc compkr~on (Ibc Z l m b d r t  

poneno. wh~lc othm contam sogntficant d a r  PV ~ ~ ) C C I  ms the hm to be canphed. tn IWSI mmt 
compmna In all, chcw 23 pmycU U~Whcr rc-1 tmtrllat~onr from t k  10 the a n f d m  hr IIU . < 

for about USIZIO million of  GEF ilocation. and end of 1999 u n o ~ l e d  lo a h  IS.& s).rr-.(wt 
about 51.4 bitlton in total pmjecl C0,S.s. The divislon Anmx I ) '  

Tabk I. Potilelio by I m p k w e t i m g K x ~ t i e g  A g c y  a d  Rqb. (Nllba ef pjcccr) 



Table 3: Delivery Models, Relevant Issues, and Country Applications 

Delivery Models 

Creda delivery and cdlectedlon can be mslly and risky. - Additional business finance required for extending mnsumer credit; 
suoolier must be aedihvorlhv. 

Country 
Most Relevant Issues as Indicated by Emerging Lessons Applicalions 

SALES MODELS 

. ~; ie l tng can be m t l y  andiaborvltenswe 
NGO suppllefs mdy lack approplate busmess sklls lor aedd dehvery 

A Cash 

- D e w n l  finance insMu(m must be wiWing and abk b mtinue 
lending podproject - Continued subsidies for cmmssbnal finance may be needed . Devebomenl finance instituW can assisl vith marketina. 

Bangladesh 
lndia 
Indonesia 
Malawi 
sri La& 

Malawi 
Uganda 
Vwtnam 
Zimbabwe 

Demqpaphirs and household i m  limil demand. . Sales to niche markels do not render comprehensive ~ r a l  service. - Markettng can be tost& and laborintensive. 

China 
India 
Uganda 
Vitnam 
Zimbabve 

I E. Reoulded I . V t a i  must have i n t m t 8 n d  exDerience in ~ r a l  areas 

0. cammle~ 
m b y  
miuofinanz 
aganiraljcfl 

I - 
-bv 
existing dlity 

. H&shovld qowrmmenl rqdak mncession and XI lanffs? 
H a  should qovemmont spedylmure quallly of servse In 
m s s m  m t r a c l s ~  

SERVICE MODELS 

. Micmf#nance organizalion must be aed i i t ihy .  
Credible rniaofinance organizations must exist 
Existing miaoflnance organaatms may not be mmmen'aW oriented 
for rapid delivery of crediL . MiaoRnance oqanizafioo can assisl wim marketing. 

AI5mtiM 
-(=- 
Lao PDR 

sri La& 
Uganda 

F. Regulated 
-by 
+ate h 
T W  
sek?c3ed 

. Corns ion  musl be a e d h m y  and mmmeruaNy viable. - H w  should government regu(ate ancession and set tariffs? 
How should government s&Iensure quality of service in 
m ~ s s s i a n  contracts? - What shwld be the terms and mndiSons lor renegotiaton of 
m n o e s m  UmlraCtS? . tiow s w  govemment mmlud ampetitme s e k h  and attracl 
oualihed bidders? 

m t i n a  ' 
Benin 
Cape Verde 
Guinea 
Pew 
Two 

I G Uweg&ied. . Mahebng can be costly and leborurtenvve 
wen market I . Lowterm hwness firname reqnredbr ~n*al carnal ~nvestmenls 1 =-"Rep I 

. Supplier should have strong I k s  to Um ccmmuniiy, whtch may 
ovwmme Ouler banien. 

LO& rewrring senice & may Vlreaten &tinued poMabil i  
or limit financial ability lo expand. 

. Suppkr may need devebpmcnl d technical sblls . May be mmuldydnven agovemmeni lacks ablldy of lnteresl to 

lndia 
PBN (prmvcw) 
TWO 

develcp messions for anmunity. 

lndia 



I BOX 1: A Fee- fw-!%rvke  Approach h K&Rutj" 1 
I n a a a r w r s l n d s d K u l b a t l . Y Y ) W h D m s ~ h r r a b e a n ~ h a ~ - -  
rervrrscanpany i h e n r W ~ b r V u t l M ) W p W ~ h a e s ~ e m r ~ - ~ h . E -  
U r n  (EU) rnder its h d c  Regmnal Energy P r v  (PREP) Tim popram aIso ponded rrrq aai 
L a d r r c a f a s v s t a n c e l o ~ m m m m m t ~ . ~ . m n p e ~ p o a r a n n . r r d Q h e r ~  
neSS p a d r e s  

lruriated withsolar home ryaems ii g d  and pdicies.~d mpamwrr .R mbad by tbe pan*. 
 wid^ suecific dclivav modch in mrtKulu (refa lo o h  f a k  of e-n mvisim dnuwb ibc uid. 

Tccbmologkd edibility (d l  model* It is iopor- 
MI lo lbc quality both of hardwuc d s m i c  
lo ataMish long-tcnu d i b i l i t y  of lbc ~cchmbgy. 
Th qualtty of purls and PV-mblcd hrdwarc hr 
kcn more or kss well-establish4 though thc reli- 
ability of loally poduccd hrdwur. sufh .s chugc 
cmoolkn, m y  b v c  to bc 4idud.  Eva rrbe 
dirbility hu b a n  established. II is smugly idu- 

ibility. For a k s  &Is (models A-6, custmm 
educuiw oo pmper mainrcrmcc LS rspccillly impor- 
ml. Sa aLso lesson 18. 

d v n r d y  aff-daiui f a r a l v ~ ~ l i r a p h - p l -  
ntc appl im.  Thu bP ken obraKd in scycnl 
anultricr. including Sri Lslt. and Vrmpm Gnd 
cxpsmioa is oftc. oo( J mrt~ffmivc Cpa. f a  p- 
~ o f e k c t r i c i t y t o t b e m m t p c m * e d d m m .  
*&o*rronm. 

Gorrnmemt p.lida *kids r k i r i d y  n a bask 
= = d ( - f . F . * = d G ) - I r ~ - @ ~ ) i  
B ~ M  r~ld c l e c m f ~ l h  MIY eveD .nrtr rbac 
gndnduvntiisiinrpnctlal.tba~lcdcoom- 
sicas (models E .Id F) uc mm likely to br ft- 
w& h x  h.ppnrd in Argcrdilu Suhdcs m y  
b c p ~ ~ i d e d u , c m c s r M a r w n b l b c c k u ~ -  

I I Box I burd a B a l l  Glln d GIII W l k ~  50(1 ro * A n  EC fudrd oDLr -1.1 -I Knb.il . -  k U P -  
ECC--No ITllOn-&,. 15'5% pp 5-7. &- nl  S& H y .  ONDPRCr Y i m t l i w  W. 
-1 mrmuma~m nl GIN U%ltlm. AEA Trcbmlw-ETSU (Chfdshrr UKL Apll 2m0 

12 T L m m ~ P V p l a c ( r 1 o L . a 2 O , a n L f a m c l ~ d ~ I ~ b - d ~ - d  
8)nurbrcavmlfarndDClOCmarnm 



ing that elcctric~ty is pM of rural developn~ent policy. 
If national policy is lacking. local communit~es may 
decidc to promote community-based energy service 
delivery as a way of obtaining service for an entire 
community (model G). See also lesson #7. 

Hou~bold  sliordsbility and willingness to pay (all 
models). The choice of delivery model is influenced 
by thc affordability and willingness of households to 
pay. Affordability is most at issue with cash sales 
(model A). as only a small fraction of the rural popu- 
lation may be able to afford to purchase a system 
outright (depending on rural demographics). Other 
sales models with credit (models B. C, and D) nlay 
improve but still limit affordability, depending on the 
term of credit available. In absence of government 
interest in andlor regulation of concessions, an "open- 
market" energy-service company (model G) may be 
an attractive alternative. Under this model, a firm 
provides fee-for-service to specific territories but 
without monopoly status granted by a regulator (as 
has bcen seen in the Dominican Republic). Refer to 
Box 2 for typical cost comparisions facing a con- 
sumer between the sales and service models. 

Marketing strategies, costs, and purveyors (mod- 
clr A, B, c,"D, and G). Private firms may need to 
expend subsiantial resources on marketing thekprod- 
ucts, especially if Nlal households are highly dis- 
persed or difficult to reach (Bangladesh is one such 
case). Mass media methods may bc ineffective; door- 
t d o o r  campaigns may prove most effective. For 
sales models with credit. the purveyor of credit may 
provide marketing services in addition to or inslead of 
the dealer (this has happened in Sri Lanka and Viet- 
nam). Under regulated concession models, marketing 
may still be important but not as essential to the 
survival of the business. See also lesson 44. 

Concession selection and regulation (models E 
and F'). For concession models. numerous issues 
must be resolved: setting tariffs, finding and attract- 
ing capable bidden, and conducting competitive bid- 
ding procedures, plus ensuring service quality and 
regulating concessions on an ongoing basis. If an 
existing utility is being considered for rural energy 
servlce delivery, then the interest and experience of 
that utility in operating in rural areas becomes a fac- 
tor. These issues are clearly visible in Argentina. 

Commercial creditworthiness and access to busi- 
ness finance (all models). Business finance is an 
impomt  issue for all delivery models except per- 
haps model E, where an existing utiliry would be 
presumed to have access to credit. Supplier-provided 
credit (model B), as well as privale concessions 
(model F) and open-market energy service companies 
(model G) in particular require large amounts of busi- 
ness finance because they must finance installed sys- 
tems over extended periods. Creditworthiness also 
affects the terms of consumer credit that can be pro- 
vided, and thus the market demand (this is clearly 
seen in Bangladesh; see also lesson #6). If a 

microfinance organization is providing consumer 
credit (model D), then it must itself bc creditworthy 
enough to obtain credit from the banking or financial 
system. a major issue in Sri Lanka. 

Sustainability of development finance (model C). 
If development finance organizations provide con- 
sumer credit, then their willingness or ability to con- 
tinue after the project completes (including thc'need 
for any ongoing subsidies) is an important issue--as 
seen in Zimbabwe and potentially in Vietnam. See 
also lesson #5. 

The next section amplifies these issues in the context 
of emerging lessons from the thematic review. 
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Ten Emerging Lessons from the Review 
of Solar PV Projects - 

''\ 
a 

The review of the GEF solar PV portfolio suggests dies are required to sustain it. then the extent of these 
ten emerging lessons. Since a large share of the port- subsidies must be clearly documented within an in- 
folio is still under implementation, it is t w  early to comeexpense framework, and arrangements for their 
draw definite conclusions rrprding impacts. How- continuation must be secured. 
ever, from trends identified during project impls~nen- 
tation, and early indication of sonlc inlpacts on the Virtually all GEF projects have explicit or implicit 
ground. some initial lessons can be bnwn.  goals directed towards developing viable business 

models (see Annexes 1-4). But these pilot models 
Lesson 1. Viable business modekmu~t be demon- have yet to be tested. Delivery is clearly linked with 
strated to sustain market development for sular PV. profitability and business model development in 

projects in Bangladesh, China, Dominican Republic, 
Demonstration of a viable business model, whether Sri Lanka. and Zimbabwe. For example, the firm 
that business is public, private, utility, oreven perma- Soluz Dominicana in the Dominican Republic is 
nently subsidized, is key to achieving project demonstrating a "proof of concept" for its fee-for- 
sustainability and achieving GEF's programmatic ob- service business model for up to 5,000 systems and is 
jective of transforming (or developing) markets for seeking to adapt tie model to a larger scale--perhaps 
solar PV. Viability means that expenses and receipts, 25,000 systems (see Amex 4). 
cash flow, profie (or subsidies), management and 
service arrangements demonstrate an entity can con- Lesson 2. Delivery/business model development, 
tinue to exist and function on commercial terms. evolution, and testing require time and flexibility. 
"There is a high value-added [by the GEF] in terms of 
developing and improving business models ...y ou Building markets and identifying viable sustainable 
want to stimulate markets based on these business delivery models in specific contexts are slow and 
mode1s"said one dealer being supported hy the GEF. time-consuming processes requiring a much greater 

de@e of flexibility and adaptation than currently 
For profil-oriented commercial businesses, profit is allowed by most GEF project designs. GEF projects 
the ultimate measure of whether a business mudel is do not allow sufficient time or resources to first iden- 
viable, which in tum depends on maximizing income tify the most promising approaches and, then, de- 
(which depends on demand, pricing, and cotnpeti- velop those approaches to a point where their 
tion) and minimizing expenses (for marketing, ser- viability and sustainability are clear and tested. 
vice, training, procurement, and operations). If a Projects should explicitly allow for testing multiple 
business receives public suppon because ofeconomic models and for adapting and modifying models over 
development or -other public objectives associated time until viable approaches become clear and are 
with solar home systems, such that continuing subsi- tested sufficiently. Insulficient project durations, de- 



lays in proja-4 --up due to unmticiptcd ci- tiEtd by CEF or tnqknmi+ yly plfi: b u  bc 
stances. a d  fixcd projal completion dales u n  overriding i m p o w  of n d  d m -  
hinds dm pmees. t i o n i n a C E F p o j m d c m u d a w r b g o s . m r e -  

acn of how implanenutk a f k t  the 
This *uon is clarly ilhPtrnlcd in Sri M a .  rvbac dcmmwmtion r r l v  of a pmjea. 
d a t a  nodit d fee-for-scnice approaches were 
uicd early in tbc project wimart much succss and &.erron 4. PmjccIs nna aplmw magnk d 
tbr projm began to e m p h i z e  consumer credit vrmol fa tbc high ~orrr apDNlcd 
lhrougb m i c m f i  organizations (see Anocr 3). with mulcting. s e n m .  and d t t  colkuhns in nc 
Thislrta.ppmrhrppeMdtoIkdcakrsdIbc n l m .  
pmjm to show tbe maa pornkc. and the raw of 
system imul luiaa  MdCrlhis approach wasxcdcr- Lmgd~pmrvuaportinmanch.c.uqtas- 
ating duwgh oae main m i c m f i w a  a g n i n h .  iMe mads dun% moncoom. lm literacy M cxJb 
But mm time would he mtdrd to rrpli-t .od &bla b.rtd mwacuau ud i+t d&d 
unplify the micmfovoce model to provide pula skills d l  man ha wansactiom aao of o p a i l y  a 
volunus of k W l t i o m  d include great- n u r n h  turd PV l us i l r p ,  whnba n k  a --fa. 
of micmf- orpoimiom. Unfonunatcly. Ibc a n  be quitc high Tbe mpr d -lime rQd Cor 
pro$ is sdmlukd a c los  bcfm the microfu,uue mateling. d l  or f a  coll&tiom. aria. enrb- 
model a n  be dqunQly tested. In p h c u t u ,  thcrc is lirhing busiacn iafkmmmc. ud u a h i q  &can 
a q d o n  rr to wfutber o m ~ m i a l  h i u s  will a d l y  a t  away akady-rlun poh t  mrga T*l *I- 
comidamicmhoure organizuiom bond tbe nuia nn is illurancd in Sn - rLcrc dalas dccidDd 
weparticipatingbibeprojmgoodnaughucdit mtoof fannarmcrd i~ (beh ighroaro f  
risks to wnad ammcrcinl nodit to that. ncdi lcnUect io l r r inrcmotcdw(~AI IC I3 ) .  

d i n ~ 8 . o % d a 4 w h a c a d a k r r a ~  
Lesson 3. LnaituIioaal unogcmcm fw pmjen heavily m mutaieg out of its am o p s i q  bdgst 
impkmcotativn a n  greatly influence the value of the (uirtrmc pvanmnt orgnmasirma).d&ymg IU 

project in t- of dcmonstnting viable hsmcss ability m begin to nuke a p o l  (sa rlu 4). 
models d thus rhieving wrstnitubility. 

N o m e b a s f i ~ o u t b w m o m & r ~ ~  
l?us kson a n  be illusmtcd by the Gharu projca. -igh-volume ppmrh m low rar- 
which m originally dcsipd lo dononante a kai- t h  arro Some form of rub*dia (y, muhiked 
tics model ia w h i i  cbc national urility wodd po- or badu*muy g o v a n m a )  nuy be a psrmacq d 
vide f-fa-service to fwdl households using soh cssuud f-' of SHS ddi* k. Ibk - 
home syamu(see AlllYl2). At tkcoocluiicm ofthe k. Wen d cnqy-savice compuo aocd 
project. tbc costs, ravicc, a s h  flow. and m g c -  cxpaimoc. d dndapod hDim i6-r- 
mentoftbac~l l t ioarcddbcarnaKdiotermr ~ i n t u n l u c u t o b e . M e m ~ & u -  
of the viability of this model hom the utility's per- tivdy mtb low b.apcrioa m. 
spnive. Tk dsmoPanwn of t h  bvriness model 
could .Iso be uscd to mvincc &r prime compc L . a m  5. C h s w u  d m k dTcddy pp- 
nics to enter the ma&&, which is an explicit pojm vi&d by miaofiarrr U-5 + dae I& m t 

objcctivc. Bur pjm impkmcawton rrsponribillty Q bal mrrmaifis if nrb a- a k d y  
w r r ~ t o a " p m j m " c w r b l i s b o d u r d c r t k  h i v c a s u a a g ~ d ~ n k k i a ~ f r r  
Miniay of Mines .ad Energy euly in tbe p o w  cumby. 
imp*meoutioa Although &oRm may ruccasd in 
i d l i n g  .ad suvicing a 8 i n n  numba of systems. Uadatk nh modd. a few rmjalsurarcesrfully 
given that it is subjert to ibe ~ l c s  .ad regulltim ofa prodlog mummer acdit lhagh a- 
govcmment ministry, dcmomtnung d judging &-% (Sri M a )  d derdopam-rm a- 
b u r i  viability in a harqmml canmacisl man- gminlks (Zdmtnu d Viccrpm). H-. tbc 
ncr is bound to be d~flicull ,  mcaniag that a n a i n r b i l i t y o f t h e s e c o a s u m a d ~ r r  
sustainability is wnously callcd Into qwstion. gucaiaublc in tnv of the cbrce. Tbe Agncuhval 
Changes in institutional amngemcnts can go unno. F i  Copnbon in Zbob.bwe bas am b a n  tMe 



to replenish their credit revolving rind, which will Annex 4). Of course, all else being equal, households 
wind down otherwise (see Annex 2). In Vianam, would prefer to be connected to a grid than obtain 
consumer credit by the Vietnam Bank for Agriculture energy services from a solar PV system. Still, in most 
and Rural Development is partly dependent on countries, 100 percent grid extension is toocostly and 
dealer-provided credit guaranties (see A M ~ X  4). In unrealistic. poiicy dev~lopmenl, in conjunctio"wi~h 
Sri Lanka. consumer credit bv microfinance o r m i -  solar home svstem deliverv models. is thus crucial so 

v 

zations appears susta~nable. but perhaps because Sri 
L a b  has a strong and long-standing microfinance 
industry (see Annex 3). 

Lesson 6. Projects have not produced adequate 
experience on the viability of dealer-supplied 
credit under a sales model, and no project in the 
ponfolio appears set to provide such experience. 

The Indonesia Solar Home Systenx project was one of 
the first projects b utilize dealer-supplied credit as a 
deli* mode. The experience from this project would 
have b a n  extremely valuable. Unfortunately, this 
project ncvareally got aarted because of tile macmeco- 
m i c  difficulties in Indonesia in the late 1990s. and 
now will be cancelled." The Solar PV project in 
Baogladesb is the only one that shows dealer-supdied 
credit to be worlring (A Annex 4). The dealer reiiives 
h v e a r  credit h n t  the IFC. Once thts credit iscom- 
p~ded: the wer may depend on contin& de"e~op 
men1 imhlution mistance unless commercial business 
financing for the dealer becomes available for longer 
terms thus innrasing profitablilty. Longer ferm com- 
mercial f u w c i g  dcpcnds on the dealer's ability to 
o v a c w ~ e  high overhead and marketing corn 

Lesson 7. Rwal elecfrification policies and planning 
have a nujor influence on project outcome and 
sustainability, and must be explicitly addressed in 
pmjeet design and implementation. 

Partkipants in some projects cited unrealistic politi- 
ul promises or planning about rural grid extension as 
a serious barrier to solar-home-system market expan- 
sion, one that was not anticipated adequately in 
project design. "Our main competitionis the false 
promise of the grid and kerosene and battery charg- 
ing, not other companies" said one supplier in Sri 
Lanka when asked about competition (see Annex 3). 
A private dealer in Vietnam was also encountering 
problems as rural electrification encroached upon po- 
tential customers and interfered wth marketing (see 

that areas of planned rural electrification are clear and 
realistic, and rural electrification planning explicitly 
accounts for the potential of solar home systems in 
providing a least-cost path to rural electrification in 
some areas (and ultimately, the utility itself may ex- 
plicitly plan to install solar home systems in cemin 
areas as an alternative lo grid extension). 

Lesson 8. Establishing reasonable equipment 
standards and certification procedures for solar 
home system components that ensure quality ser- 
vice while maintainine affordabilitv is not diffi- .. 
cult. and few technical problems have been 
encountered with systems. 

Suppliers in all projects have generally been able to 
comply with standards and certification procedures 
established under projects. The technologies have 
worked with few problems. Where difficulties with 
standards compliance have occurred in projects. 
projecrs were able to slightly relax standards without 
sacrificing quality of installations or performance of 
systems. Few customer complaints or technical prob- 
lems have been encountered in those projects where 
substantial systems have been installed (Zimbabwe, 
Sri Lanka, Dominican Republic, and Bangladesh). 
Ceriification hasbeen often slower than anticipated; 
for example, in Sri Lanka it took almost the wh6le 
first year of the project before suppliers had certified 
products on hand to deliver to customers. 

Lesson 9. Subsmtial implementation experience 
is still needed before the success of the service ap- 
proach can be judged. 

The best experience with the service model has taken 
place in the Dominican Republic, where 3.500 sys- 
tems were installed from 199&2000, about 1,700 of 
these on a fee-for-service basis (see Annex 4). In 
2000, the great majority of new installations were 
being installed on a fee-for-service basis and the firm. 
Soluz Dommicana, had passed the break-even polnt 

14 A pmject completion mpon for the Indoneria project iscxpsted in 2WO. 
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ofpmfiubility." In Sri h o l u ,  one &la  ancmpcd a 
rcnice awmach in 1998-99 but auicklv (oerbms . . . . - .  . 
~ m l y )  gave up on this approach and switched 
;o a w k  a&&hfitiog dx high adn"n!smtion and 
tnmaaloo casts and otha diflicultics of munthlv fcc 
collations in run1 areas (see Annex 3). b r l y  expcri- 
cocc in Argentina also suggcur tha! xlccting and 
effectively regulating energy-mice conccssiom in 
-1 uas can be a formidable regulatory challenge 
that rcquircs significant assinmcc and capacity 
building fwrrgulatory and inrl~tutiorul clevelopmmt 
(we Annex 5).  Th Argmtina projut should povidc 
a wealth of new upcricnec with the scrvia a p  
prmch, but was just gcaing under r ay  In 2000. 

Lesson 10. Pm-pmjm wtairub~lsy of mutn 
pins  achieval dunng pmjeas has not  ycl ban dcm- 
onstnted in m y  GEF projest; it is too euly in tbc 
cvoltoim of tbc podfolm. 

hqmr pmjcnr arc tn d y  mpkmuwmxu a d  lbop 

f w  mmpletcd or narly canpi& an2 M y U  den 
onsinting muta swatrub~lrty EM m Zmhb=e. 
whcm the pnn tc  d u l u  muta was g ~ ~ I I ~ u p u d o d  
and 10.000 systems were sdd umdm tbc pqcR ibc 
qvcrt~on of conttnucd c ~ l ~ t m r  4 1 1  nurdmncd 
l b o v t u l d  the svsulnah~l~ty of nuny of tbc har 
~MUS crated dunng tbc prqa-u nrll m spcs~wa 
(see h n c x  2 )  Sn W r a  o p p ~  to be c b  m 
danm%antrng wnurnabllty, brvd tpon c~muma 
u d t  throvgh mtuduvnce orguuntom d tbc 
m q  of SkII Intcmalnml R m o n M a  I M ~  the h 
La& mute1 (uc Anncr 3) Shell ambued thnr 
mvytotbcWorldBMVGEFp~u~amaC.ndabcr 
dular rsc Shell's entry as helpful to muta m m t y  
and natauub~loty aAu thc pmjm " 

I J  I ~ ~ r m r t a r r m b ( u L a a t c ~ 1 k f o r m o f ~ S 7 J . m 0 c a r c n ~ l o l . d ~ I ~ u a a r n c d a n 1 - r o  
t - ~ & B e C S d l u d M n ( l u m S r a k E m r r p n v ~  Camuqa1II-SdluLaRasdorrSI 5 4 - w  
, . , a r C . ~ ~ S o p r r r m s  

16 F m o r 1 F u l k a ~ ~ d ~ h y u r f a n a a 1 m ~ d ~ p r m p m * a a v t c l ~ o c . h W n m  
no"- Od C*IIMOI 4 M  DCIdopl0.I I" &,Id Bo.tGEF CIIUY chw. R y a n  F- .d G-&h- 
W B a d  E n a m a n t  Dcwnmm +r No C 4  ( ~ V d m g m a  DC. 1998) 



Conclusions and Recommendations 

The global environmental benefils from rural solar 
PV projects are primarily indirect. That is, the dikct 
global environmental benefits from solar home sys- 
tems projects, in t e m  of avoided carbon dioxide 
from displaced kerosene. candles and batteries, are 
small relative to other sources of carbon dioxide 
emissions in these counhies." The emergence of sig- 
nificant global environmental benefits is primarily 
dependent on the degrce to which a market for PV 
emerges, serving large shares of the two hillion rural 
population currently without electricity. This i s  ex- 
pected to have two results: (i) avoidance of fossil-fuel 
use for providing electricity in rural services: and (ii) 
lowering of global PV cost and spurring of applica- 
tions in both developed and developing coui~tries that. 
would otherwise be delayed. 

Clearly there are immediate welfare-enhancing ben- 
efits from rural solar PV systems or services. In addi- 
tion to the direct benefits to householb~ discussed in 
thc introduction, local economic benefits from em- 
ployment by PV dealers and service firms are signifi- 
cant. The extent of income-generation henefits for 
rural households is more uncertnin." Field visits in 

Ghana. Sri Lanka, Uganda, and Vietnam showed 
early purchasers of systems to be among the wealthi- 
est ho&eholds in rural areas. Some historical surveys 
have shown substantial income-eeneration benefits - 
are possible, but furlher survey work will be required 
to assess the economic benefits achieved in GEF 
proje~ts. '~ Such surveys should also include other 
unknowns that influence market sustainability. such 
as customer satisfaction, system performance, dealer 
marketing costs, and system prices. Surveys con- 
ducted in Kenya, for example, by the UNDPlWorld 
Bank Energy Sector Management Assistance Pro- 
gram, have shown hlgh levels of customer satisfac- 
tion and technical performance.'" 

How well suited GEF-supported projects for achiev- 
ing both global environment and development gods? 
The evidence fmm emerging pmject experience sug- 
gests that some GEF projects will demonstrate &lively 
models with significant replication potential, but it is too 
early to be more definitive. Based upon this review, we 
recommend that fuhlre projects in thc GEF ponfolio 
focus on five key issues: 

~- - -- 

17 Steven Kaufman. "Rural electrification with solar energy as r climate protection nrategy? Renewable Encrgy Policy 
Pmjcct R-ch Report No. 9(Washinaoe, DC, 2000). Duc to the inelficiency ofkernsene lighting, avoided C0,emirsions pcr 

~ - 

installed Wp af PV in mnl bouxholds arc greaer rhrn for gridsonnected appltcationr, in some carer by a factor of en. says 
Kaufman. This omurns that PV is used to dis~lacc kcrorcne rather than omvide additional enerev services: the issue or fuel 
displacement vs. added xrvicer has b m  inadequately d i e d .  

18 W c  have not looked at -I devclapmenl literature u, examine income-generation and income-distribution cllcctr 
19 Kaufman. ap. cit. nocc 17. 
20 Roben I. van dn PIas and Mark Hankinr. "Solar electricity in Africa: A reality" E n r w  Polrcy MI. 26, no. 4 (1998). pp. 

295-300. 



be accnml trar. Rojau h l d  experiment with ~ ~ ~ I C I C S  to d i n k m d i t i a d  dmkpman assis1 
different l ~ ~ n o a c b a  lo affonkibilitv and rhow a Iana &am ud e r d u d o a  #cbnuucr. 
r-rubkfhamc o f  making solarbv avarlrble 
to more d m  just the wuld la r  housrcholdz. Thc Wc conclude the revleu. by qvcsttmtng whhm 
paatial  forvidcspdaffnrdabil~tyc~mswxne purely printc delivery mod&. by hcmalrq atz 
prink -or d ia  claim 25-50 prrent ofrunl able to achieve the rridspcd mutd peamuia in 

sumcr credit a m n g c m o . "  

? Usr o j  GEF rrsoumes for n o n - r m ' n g  carts. 
GEF rcswccs should pay for i~upcmmtal. mn- 
reaming burinar and marha dcvclopmmt conr, 
rather t& @I equipment subsidtcs. Such noa- 
rccunine nau include. for examole. h i m  - 
planning, fadbility ad&, camu&r;-, 
;redit &livery pi& otkma. and laitirl d n -  
ing and nrdn dcrclopmcnt efforts. 

3. Access to c d i r  undincmnm~al risk sharing. Ini- 
tial market derclopmnt cffonr can bc srsis~ed by 
poviding:financial services such a=. pnial  risk 
gwnntccs. performance incentives, and-mhn 
forms ofcnntingcnt fi~ncc to bcal PV hninasa. 

4. ErpIiciI linkago ro rum1 rlccrrtprunon p r l i c i ~ ~  
a n d p l ~ n i n g  Policy development and nual util- 
ity ~lan&shouldbc erpl~citiy linked to solar 
PV deliverv models. so &at areas ofdrnoed m- 

c~cnriicatioo & c t a r  mi r e a ~ i i c  pro- 
vide greater anainty lor off-grid mu(;&. Rvnl 
clccuifiation planning should account for the po- 
tential of solar home systems and otha r d  eo- 
crgy *ions, mdconsidcr incentive mahaniunr. 
like energy-smia cmcesions, to pruvide a kart- 
cast puh lo runl ~ICFtTificali~. 

5 C o m m c ~ ~ i o l f y ~ i b l e  hrsimesr m a h k  Pmjccti 
m u s  be careful to avoid an " q u r p n u ~  dnaob 
smtim" mentality *re IIK matn ~~JCCIIVC is in- 
stallation and rminlmancc of. cerlrln number of 
zyarms. By pojm complcdon. the  umber of 
systanr installed is lcss siptficmt than whdher 
the delivery. and 41 models uc sus- 

mcr. run1 populat,onr arc nmpl, loo pm lo a l l 4  
sdubanesyscmsm!hclrom h a n b c o c c a m  
pullmlu in the Afncan GEF prorcll Sbm-lcrm 
profits may catst for a k w  dealers scnvng ihe 
wcallhlest houwholdr. but muLC3 pmuuoomy bc 
h t e d  H o m a .  rf sa la  to the w a h h l e  house- 
holds p o v ~ d c s  a f u l ~  -padway" W morr d- 
rpcd s a l a  beau% of s l p f i c u c  cost rrbctam 
(there uc analogus ra &man*l of wxbhgxs l+c 
moh~le phones). thcn pnnte  & h b w  modck may 
l a d  1.3 fultb muta ga,n+ 

(kr Mnoc dispute the pivuc-aaa-)cd cqaimcc 
in K c n n  vhcrc M a inu led  80.W haaddis  W ~, . ~~~ ~ 

s o l u P V ~ i n  1999. T h i r u p n e c C r h a ~ l  
the p r i m  sator M achieve sukamd nnrka pen- 
etration without much arppm fmm a3bums pr- 
czmlmus, a mullilltcnl .bclricr (amwugb lnilurg 
l a d p e f o m v n c c s P a d r d r a e s i u ~ ~  
~ c a u  of mutd friliucioo &ax). h Kmy. cmm 
b a r r c b o M r h . v e p v c h a e d ~ T o r ~ . a d a  
t h r i v i n g m u t n b u ~ r m F g m n q b m ! 0 1 8  
pcrccln maully' A mobhr of hying b 
m v g e d  wbcrc hmsdmldr a u  invert d l  nnm in 
modesl wnnr md upbndc as i~come dbnx A h  
10yan.mccrmmerrUl~bunwLcd.ban 
ooe p m a l t  0fnv.l hatubold+" 

. -. 
may k l u d c  ~OVMTEIKUI aopon f a  kol iaduary. 
policy appmacbcr We regulated colranom. hrur- 
able rum1 devclofmem a power prur d o n a  pdl- 
cies. ud even coounuing p w m m c ~ l  subsides fa 



the rural poor as part of poverty reduction objcctivcs poorer households, particularly if available credit -: 

(perhaps equivalent to those for gridzomected cus- terms under sales models are short. Evidence for 
tomers). Regardless of government involvement, ser- these conclusions from GEF experience is still lack- " 
vice models seem more likely to result in larger ing and may not exist for several more years as ser- 
markets because they provide greater affordability for vice models in the portfolio are tested. 
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Aancx 2: Approaches l o  M a r  Home Sysiclu i m  Africau 

Three UNDPIGEF African projccls ~llunrate thc two 
primary app rmha  to solar home s).stcms. The 
Ghana p r o w  ~nlpl0yS t k  fct-for-wntce modcl. 
while the Uganda ad Zimbabw pmjear employ a 
dakr-saIa model. While Ghana and Uganda have 
b a n  uodcr trnpknmrwion for less than a ywr. the 
Zimbabwe project was the first solar home syaem 
pojm in the GEF portfolio to b: conlpletcd ( ~ n  
1998). 

Incontnst Ihc Ugandap~ecl is  Wmibcu la  
model Consurrr credit a pm*W tbmugb two b 
nl crcd#t tnaifuems a p r a t e  rural dc~ebp rm t  
bank and a credit-won typc o f  u m m ' s  INS In 
add~tlon to thc GEF gm~t. UNDP hrr pmvldcd 
wfinanclng lo guanotcc dl lines o f  b WIN 

ttons Thc p rqa t  a at v a y  a r i y  sugs of I-- 
tallon. and hence 11 a mn pmr~bk to - thc 
l~kclthmd o f  orcnll pmjm success BUI tbCTr IS a 
clurconrna inlhts-htotheGbuupqm.in 

ThcgoalofthcChanaproj~ atoatabl~shasuslatn- U g h .  Ihc pm~cct i s  cku l y  largeid tovM* lhov 
ahk cywcitv m Ghana lo nmndc dcccntnltud rc- whouccred~t wonbvand~affordthcaaiofcrrdn ~ ~ . , 
mwabk energy-baud elcclricity services lo nual 
communities thrwgh the fee-for-wrvice modcl. Thc 
pmjecl is mder implcnmtation through a special 
o f i c t t h e  Renewable Energy Services Project 
(RESPR0)aLlblishcd in thc Minimy o f  M ina  
d Energy (MOUE). RESPRO is intended t o m  as a 
forprofit entnpiw lo be -splwff as r p i n t c  
anor company towards t k  end o f  GEF project &- 
sign. This is a dcpar~urc from the original pmJm 
design. whcrc the pmJcct was to have bcen implc 
mcoted by thc Volo River Authonly/NMhcm E la -  
tric C k p m c n t  (I'RAWED). the elcctncity utility in 
Ghana which is expected lo be pnvatiud in the 
funuc. Th c m n t  implancnutioli s t n m ~ ~ ~  dm 
nix q M i m  atout thc potential for privatizatioo of 
RESPRO. as it is c m n t l y  h o u d  within a minimy. 

Th pjm. which has jun stand irnpknmotioo, 
targets somc of thc p o ~ c u  houvholds in oortbcm 
Ghan& and expccts to w l l  clalricity h g h  inNIIa- 
lion of 50 Wp (for the equivnlciit of USS7 per 
month) or I00 H'p (USSIZ per month) in house- 
holds. Willingness-to-pay surveys and demand 
from bweholdr dmw lhat b r a t e  arc afford- 
1Mc. Hovcvcr. it is unclar whether tbnc ma can 

(putups only tbc I& 10% d b d  hmscboldsL 
Hwcholdr iku u ~ o f  &ord ~rmmrcuf c d t  s~ll 
a n a l t u t c m e n a ~ 0 f t b c b c ~ u . l  

The Zlmbabw p r q d  was also W m IhC PlCS 
d l  Fmm 1995 to 1998. orcr IO.000 sdaf homc 
s~scmr  w m  sold. pnmrnly d w q h  p r v c d c J e n  
A ut~ltty-sala modcl was rlro ptlolcd ikough dr 
ruttonal elecmc uhl~ty. wbKb sold rbar 200 qs)wclm 
undnthcpornbuqpMdmkksuTCrmima- 
cw to continue aAa thc ~ J C C I  omp*tcd Ewecud 
expcnencc wth nka by mjOr ru ltmlud Con 
sumer c 4 1 t  was pmndcd by tbc Agncultml FI- 
nurc Caponurn (AFC). B dmlopmcu immnaq 
thmugh a mdnng fimd mecb.rurm The AFC p 
n d e d ~ n 1 0 4 . Z W b a s e b d d r h a h r r ~ ~  
to rcplcn~sh Ihc hod, whch w ~ l l  be dcp*rd -?thou 
rcplenrshmcnt 

The Ztmbab~u prjui projm designed 80 cmbnm 4 
upgrade indigemus du rmrwf- and ddlW 
inhasuucturc, to &*clop an upudcd nnvncrcul 
maAa in MI m e n  rOT aBo&bk dmaM rdu 
c b c a L i g b t i b y p r i d v y b . r - l r e r m ~  
d m w g b ~ i a h g i w i n t k u l o d t o c n r b l i s b a  

geomle coough rcvcnue to oIfw cxparvs, i n c l d  credit mahanirmr at thc psmms k ~ l  to &fit 
ing apiel .  openl~on. and maintenance toss l o v c r i n c o m g o u p r i n d r a r ( b a h ~  

.. US Rcsrsabk ~ ~ ~ ~ r ~ i a ~ i o o .  ~ ~ ~ b m n ' ~  Fi- ad CRml Trsl  A: blr E.ng U y d .  Ll& * 
M y  br Africa: I- Sdar Spwms; Shell Ugamda Ld ): M u u r u  ud M c m  op nr o l e  4: R- F r l r ~  
Incwirml. "L-3 k d  duuy chr GEF pi& pbar-1- Oamk 1 9 W L  



and conunmily-bascd inrtitutims). The pro* hrr 
b d  a number of impacts on the market for PV SF- 
tcms in Zlmbtbwc, including a greatly expudcd nu- 
work of d u l m .  reduced market pnces (pmly 
through elimination of import dutm on imponed 
cornparmu). impmvcd technical howledp  among 
Lms. eaablishment of PV module stanLrds f o ~  cer- 
tifying and guaranteeing installed systems. develop 
ment of quipmcot ccniliution institutions and 
pmcedurcs. and much p b  awareness of PV by 
cmrumcrr. NGOS UJd govcmmnr. 

In comparing cbese projms. thc fee-(or-service dcliv- 
c q  modcl wcms to bc oriented m m  towards the 

parrr0r iheNnlpopl* th0thr ,*bc~ 
Also. the fee-for-sewice model boCI am- to 
largu sations of the MI p0pthta1.  and barc 
might have bma p a 4  fa dcvebpiq Lgc w- 
k m  for run1 soh PV rpp lkahns  R e g n d k  of the 

the anp~nabtlny of thc m-xr.~~~ Ins~rrus a 
the dcl~vcry of cawmer  credit t h g h  dcrrlop 
mcnclirunce a d i l - m w n  inalM**a 



Annex 3: Consumer Credi t  Through Mirro l inance Organizations in S r i  Lsnkn"  

The Sri Lanka project den~onstrates the initial viabil- 
ity of a "microfinance model" i s  which solar home 
system (SHS) dealers market, sell, service, and guar- 
antee their products to rural consumers through their 
own local sales/service offices Consunters obtain 
loans from Sarvodaya, a national microfinance insti- 
tution (MFI) with many local branchesand strong ties 
to the communities i n  which i t  operates. A custotner 
signs a credit agreement with Sarvodaya, Sarvodaya 
pays the supplier. and Sarvodaya is responsible for 
repayment and collections. The supplier provides 
maintenance service for the first three years, a one- 
year wananty for the system and a 10-year warranty 
for the PV module. The credit provided by the 
microfinance organization for purchase o f  solar 
home systems is similar i n  kind to that provided for 
enterprise developtnent: $500 with 20 percent down 
payment, terms of up to five years, and 21 percent 
interest rate. "This is the only way to go." m id  the 
two major SHS suppliers in the market, who today 
sell more than 90 percent of their systems this way 
(now 50-100 systems per month). For 2000, 
Sarvodaya has signed agreements with the two'major 
SHS supplie'rs to provide credit for an additional 
5,000 systems and is looking at extending credit for 
10,000 systems in 2001. 

However, Sarvcdaya is currently "the only ganie i n  
town" intermsofconsumercredit. and thcrcis a need 
for other MFls to participate i n  the SHS market. I t  
appears that the market is being consvdined by the 
l x k  o f  other MFIs with whom suppliers can sell 
systems on credit. "Help us to strengthen the rural 
credit  structure," advised the two suppliers. 
"Sarvodaya is a social mobilization organization, not 
m l l y  a business," said one SHS industry observer. 
Sarvodaya sees these projects as primarily social 
projects and thus docs not approach the market with 
the aggressiveness o f  a private company. Without 

other MFls i n  the market, credit delivery through 
Sarvodaya may simply be too slow for the market 
expansion desired by suppliers. 

The project also demonstrates the initial failure o f  a 
fee-for-service model i n  that country. Initially, one 
dealer provided 140 systems on a fee-for-service ba- 
sis and thought this approach held promise. But i t  

soon stopped offering systems this way because i t  did 
not want the expense o f  monthly collections in a fee- 
for-service scheme. '%ollection costs were eating up 
our entire profit margin." the dealer said. "You need a 
strong fee collection system with good timing, other- 
wise customers wi l l  spend the money on something 
else (if your timing is off) and default. O r  they say 
they wi l l  pay next month and ask us to wait. or cite 
poor performance. It's a continuing problem. Also. 
we found that ifcustomers don't own thesystem, they 
won't take proper care of i t  and this increases our 
costs:. 

Dealer credit through the project suffered the same 
fate. I n  the early stages o f  the project, suppliers found . - - ~ . . 
collections too difficult and time-consuming. "Build- 
ine a rural service infrastructure with technicians is a - 
very different business from building a rural credit 
delivery and collection infrastructure," said the s u p  
pliers. "Credit is not [the suppliers] business." echoed 
one industry observer. "it i s  the business o f  
microfinance institutions, and the success of bredit 
depends on local connections, knowledge, and insti- 
tutions already in place." One factor affecting the 
viability ofdealer credit is a very low rural population 
density in Sri Lanka. Transport and labor costs in- 
volved i n  collections arc substantial because of the 
long distances and time required to travel t h o x  dis- 
lances by supplier personnel. Population density and 
mnspon costs also greatly influence supplier costs 
for marketing and service. 

24 Amcx 3 i s  based on: field visit to Sri Lanka. November 14-19. 1999 (met with World Bank Project Management Unit. 
Shell Rcn-bla Lsnka Ltd.. Rcwo Asia Ltd., Alpha Thermal Sysrnu Ltd.. Sarvhya Economic Enterprises Development 
Services (ccntnl omcc and Mayanpya distria okce). WDP. world Bank, b l i t h  ~ v l a r a u ~  & Associates. DFCC Bank. 
Sanrsa Deveto~mcnt Bank Ltd.. Hatton National Bank Browns Ltd.. md  three houscboldr that ~urchrscd solar PV rvrtcmr): 
World Bank project supervision rcponr; Lalith Guaratne. 'Funding and repayment management of PV system dissemination 
in Sri Lath," paper prcwnlnl at Firwncial Sewtas for Dsenmlizcd Solar Energy Applications 11, 20-23 October 1998. 
H a m .  Zimbabwe; Jayanh Nagmdrul. "Budding loerl capacity in rural and renewable energy: Emerging lcrronr fmm Sri 
Lmb:'p.pcr presented at World Bmk Encrgy Week, 6-9April 1999, Washington. DC. 



Borh SHS suppliers and Sarvob)n have had no prob 
Icm obrammg busmess financln~ fnnn commcrc~al 
banks and do not antlclpatc hanng problems in the 
fumrc But h e r  hlFls bzsidcs Sar\oda,a may fast 
more d~fftculw. as commrrc~al financicn x c  lcndtne . . - 
to MFlsastoo nsky and n mvginal businerr. Bccauw 
MFls do not havs assers. somc obser\-cn felt that 
commercial banks would not lcnd lo &em. but this 
has nM been lcstcd yet in rhc projtil 

In 1999. Shell l n t e m i o ~ ~ a l  Reneuablcs purchased 
one of the custing SHS d n l m  and observers saw 
Shell's mlry iatothemYtct as a r e v  pronlirlng'sig~ 

oac dt rady  atmbuublc to tk World B.nVGEF 
p m j a B  ' ~ n *  uiw a malty going to d\larr 

tbc market here has to have deep pockm." ad m 
loq-nmc pmtc~plo t  and o b a  of S o  W s  
SHS &a S h l l  also s~gned a mcrmMbm oC 
u n d a m d q  with tbc n a n d  clamc mLq tbu 
mluded a m u m n t  by tk rn r m n r ~  tht tk 
government wouid p roAtc  ihc p n r u e  SHS w. 
'The credibility of  SHS has increased several 
mtcher- within he govanmclu duc I0 Ik Waid  
BanWGEF project and Sbcll's may mw he d e l .  
said an rnduary obpmn. 



Annex 4: Solar PV Businesses 
and the  IFCIGEF Small and Medium Scale Enterprise Program" 

Business financing is being provided under the IFCI 
GEF Small and Mcdiuni-Scale Enterprise Program to 
h e e  solar home systems businesses In Bangladesh, 
Vietnam, and the Dominican Republic. 

The Bangladesh project demonstrates a dealer-credit 
model in which one organization (Granleen Shakti, 
legally a non-profit), performs all functions: market- 
ing, sales. service. credit provision. collections, and 
guarantees. From 1997 to 1999. Granieen Shakti in- 
stalled 1,500 systems using this model (about 1,100 
systems since IFC financing began in July 1998). and 
plans to install 2,000-2.500 systems in 2OW (consis- 
tent with their original business plan). Grameen 
Shakti is so far theonly player in the BangladeshSHS 
market. Before the IFC loan. Granieen Shakti was 
installing about 20 systems per month using Grameen 
Bank financing exclusively, which was for one-year 
terms only. Therefore, Gramnn Slrakli could only 

to be enormously draining on their time, resources, 
and profitabilr!y. Grameen Shakti is find~ng that after 
a "critical mass" is reached in a particular community 
@erhaps 100 systems), word spreads among friends 
and relatives. people see systems in operalion, and 
marketing is easier. 

In Vietnam, sales by a private dealer (SELCO) are 
assistcd by a complex credit delivery scheme involv- 
ing the Vietnam Women's Union (VWU), an NCO, 
and the Vietnam Bank for Agriculture and Rural De- 
velopment (VBARD), a development finance institu- 
tion. VWU markets SELCO's systems and 
administers consumer loans provided by VBARD 
(VWU collects fees for these services). SELCO pro- 
vides systems (receiving full cash payments) and is 
responsible for service. VBARDprovides consumer 
loans, assuming risk for 75 percent of the purchase 
price. Of the remaining 25 percent of the purchase 

extend crcd~t for onc-year lerms, llmttlng delland pnce. SELCO pro\,~des a collateral~rcd guarantee to 
ereatlv The IFC SME loan cnrblcs Cmmeen Enakt) VBARD lor 5-10 Dercent and the cuslurncr WYS 15- - .  
to extend three-year creditm customers, which has 
made a large difference in its business. Grameen 
Shakti believes they will ultimately beabla to receive 
loans from commercial banks in perhaps another 3 4  
years, after they demonstrate profitability. 

In Bangladesh, Grameen Shakti is selling to house- 
holds that have incomes two or three times higher 
than Grameen Bank "n~emben" (those eligibl; to 
borrow from the Grameen Bank). G m e e n  Shakti's 
customers r e p e n t  the top 10 percent to top I5 
percent of income status among rural howholds. 
G-n Shakti's biggest problem is the cost of mar- 
keting and consumer education. They are spending all 
their own money (financed through business loans) 
on this. They don't receive any grants from the gov- 
ernment or Cnmcen Bank. Granieeti Shkt i  finds the 
process of buildtng customer demand and confidence 

. . 
20 percent as a down-payment. SELCO covcrs its 
collaterized guarantee to VBARD with IFCICEF fi- 
nancing. Ifa purchaser defaults on the VBARD loan. 
SELCO repossesses and refurbishes the system, and 
VWU finds a new buyer for it. If there is any loss in 
t h ~ s  rcpossess~on/refurb~sh~ng/resale process. 
VBARD has accebs to the SELCO auarantcc. Desottc - 
instructions from the head ofice, some conservative 
branch managers of VBARD have been reluctant to 
participate in the SELCO busmess. Where this has 
happened. SELCO has extended consumer credit it- 
self. So far SELCO has sold 500 systems in Vietnam. 

In the Dominican Republic, the U.S. f m  Solw has 
been developing a subsidiary, Soluz Dominicana. 
Into a successful fee-for-service business that targets 
up to 50 percent of the population in the ~ r a l  commu- 
nities it serves and charges 510 to $20 per month for 

26 Annex 4 is bard on: field visit to Hangladrrh November 10-22. I999 (met with Gramcen Shakti. Bangladcrh Ccntcr lor 
Advanced SNdies. and World Bank); field visit to \'letnam October. 1999 (met with IFC; World Bank; UNDP; Japan Bank for 
International Cwpentim; ElcctricityofV~ctnam: Ministry ofScicrrc.Technalagy and Enviranmcnt; Vietnam Women's Union: 
Vietnam Bank far Agricultwc and Rural Development. BP Solar V i e w ;  Sclca WclMm; Shell Vietnam: Trans Energ); Richard 
H-n. %tar Elecmc Energy Delivery-A Rusincu Model." paper presented at Villago Pawn '98. 6 8  October 1998. 
Washingon. DC (Golden. CO: NatiowI Reneurblc Energy Laboratory); personal communications with Richard Hamcn of 
Solu in OEtobcr 1998. February 2WO and April 20W. 



clecuicily miff fmm SHS." The Soluz bushes 
modcl revolvcs around a  'wnicc center" for up to 
2.000 arnomtrs md"zona"ofabout 500 cuaomcrr 
m c d  by technicians collec~&g payments at "colla- 
t ~ o n  points" covmng 20 to 100 N t o m c n .  Collmton 
ma turc  been rypsully over 95 pcrcent. ~ l ~ h o u g h  to 
maintain hish i a t u  Soluz Dom1111carw h s  needed 10 
n d c  how tm ld  \isits to a ponion o f  cu~tomrs.  
Through conttnuous impro%cmcnt to thc bus~nar 
modcl. ~nc lud~ng busincrs and tcch t id l  s)stemi opti- 
mization. Soluz cxpccu tu complete a robust "proof 
of concept" with Soluz Dorninlcana at a scale o f  
5.000 fee- fm-mice cuuomcrs. As o f  Apnl  2000. 
Soluz Dominiuoa had m l l e d  o v n  3.500 s+stcmr 
and had passed tbe btuk-cvcn poinu whac revcwer 
covn  th d l m t  costs of operaurn. A b u t  1.700 of 
thcsc sywaas have bear W l e d  on a fee-for-scmicc 
basis. SoIra also utabl~shed Soluz Hondurrr to mta 
Ih Central Arnaim w k c ~  and diversify. 

Sduz is mw wortiog on developing its busillas 
model to ihc point where ercntvally i t  w ~ l l  k abk to 
wppon 2S.WOcu.omcn. Soiuz finds sush'lbuslncss 

model R&D" vcry & f f d  IO Iimdfmm 

- 
prepare for a SS-I0 mllltoo mnpaoy (25.000-50,000 
cunomm). but *+ arc moccmed a h  b m b m g  a 
S l ml l l~on  company (5.000 cuaomas) wtb h e  o m -  
h a d  md f m - m e  coar o f  huldq lo umgycr- 
ncccompanyona* rga ia le  T k b u s m c s ~ ~ n s k y .  
ardibeGEFrullturakgDmucmk l l u s s a k r a  
m a t g l o ~ w , a r r m l l d l f f ~ c l l l . f l O C (  
pohlab~hry greatly Over tbt ocn dwc y a ~ ~  we 
a e e d l o c r e m e a ~ h . r w h r u  Thcrralenausaly 
ovuhads.s~vdlufim-nmclaoovaum~mrs- 
o c n o o c o a r w t ~ ~ ~ ~ m a ~ p . t b - -  

qulrrwnrs which ddr &- 



Annex 5: R u r a l  Energy Service Concessions in Argentina" 

7he World BanWGEF Renewable Energy in the Ru- 
ral Markct project aims to supply electricity to 66,000 
households with individual solar hon~c  svsterns (o f  
~ ~ 

5OWp to 400Wp). 1,100 public facilities with solar 
photovoltaic systems, and 3,500 households with vil- 
l a p  power systems (using mini-hydro or hybrids 
such as solar/wind, wiodldiesel, or solariclirsel) 
through province-level energy service concessions~ 
Concessions are free to select which technology to 
apply in  any given situation, including diesel-only 
village power systems. Concessions w i l l  be obligated 
to: 

- provide elecuicity services to nual off-grid cus- 
tomers anywhere in the province for a period of 
at least I 5  years, upon request; - carry out all necessary maintenance, repairs, or 
replacement o f  components as needed to ensure 
thecontinuity ofthe electricity service to each and 
every customer; - provide "state-of-thcar&commercial service stan- 
dards" forconnmtion requests, b~lling, collection. 
and claims handling; and - provideihe provincial util ity regulatory agency 
(ENRESP) with periodic reports on the status 
o f  the concession including but not l imited to 
performance indicators such as number o f  con- 
nections b y  type o f  consumer and method and 
technology supply, outages statistics; and finan- 
cial results. 

Concessions are eligible to re-bid for their business 
every I 5  years (for up to a total o f  45 year?.) compeli- 
tively against other eligible firms. The 15-year period 
was seen as a compromise between the need for a 
short period for the quasi-monopoly and a long per~od 
for the annuity calculations o f  the concession. After 
I 5  years, the governnlent may modify the concession 
~ l e s  to account for new technological developments. 
or may even decide to abandon the concession system 
and open the market to competition, During the 15 
year period, the concession, provincial government. 
and provincial utility regulatory agency renegotiate 
the tariffs every 2 years. 

Eight provincial governments (out o f  22 total) are 
eligible to participate in the project. Each o f  these 
provinces has privatized or is i n  the process of priva- 
tizing its power sector. or at least has made a legal 
commitment to privatize.Four of these provinces 
have existing private concessions serving the concen- 
trated (urban) market that are regulated by the provin- 
c i a l  governments. Under the project. these 
governments w i l l  first try to negotiate a ~ r a l  conces- 
sion contract with their existing concessions (as an 
amendment to the existing contract). If such negotia- 
tion fails, or if there is no existing concession for that 
province, then a new concession contract wi l l  be 
awarded according to international competitive bid- 
ding procedures. 

28 Anncr 5 i s  bawd on Eric Maninol and Kilian Reiclrc. "Regulatory Approaches lo OBGrid Elcctrifieation and Renewable 
Encrgy: Cax Studies from Six Dcvclopin~ Caannrier," (Warbington. DC: World Bank. 2000). 
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I. The GEF Council. at its meetings in December 1999 and May 2000, requested a review of ~j 
GEF operations prior to the next replenishmell which begins in 2001 .' This review, the Second S ~ d y  
of GEFs Overall Performance (OPS2) is to be carried out by a "fully independent team" which is 

a 
expected to complete its work by the end of 2001. The OPS2 is the third major GEF-wide review to 
take place since the Facility was cl-eatetl.' Among the broad topics the OPS2 team will assess are: 

(a) Progmm Results and Lnitial lnlpacts 

@) GEF Overall Strategies and Programmatic Impacts 
(c) Achievement of the Objectives of GEFs Operational Policies and Programs 
(d) Review of Modalities of GEF Support 
(e) Follow-up of OPS 1 

. > 
2. To facilitate the work of the OPS2 team, GEFs Monitoring and Evaluation team, in cooperation 

, . I 
with the implementing agencies, decided to undertake program s ~ d i e s  in the biodiversity, climate 
change, and international waters focal i u w .  The role of these program studies is to provide portfolio 
infonnation and inputs for the OPS2 team's consideration. 4 

P 

3. The Climate Change program study was undertaken by an inter-agency team comprised of staff 
f i  the GEF Secrerariat, the three Implementii Agencies, and the GEF Scientific and Technical 
Advis~y Panel with additional support from consultants contracted to undertake detailed studies on 

a 
specified parts of the portfolio. The tcun worked under the guidance of the Steering Committee. 

~ ~- ~ 

.? 
~ ~ - 

Jarle Harstad 1 
Senior Monitoring and Evaluation Coordinator 

- ~- ~.- 

' Joint Summary ofthc Chairs. GEF Council Meeting. December 8-9. 1999. and GEF1C.I SII I .  r 
'The first two studies, respectively, were: Clohol Environmenr Foeility: Independent Evaluorlon offhe Pilor Phase. 
UNDP, UNEP and World Bank (1994)and Porter, C..  R. Clernenpon, W. Ofosu-Amaah and Michael Philips, Study of 
GEF's OverollPe$nnonce. Global Enviromenc Facilify (1998). 

I 
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i I Dunng he lasc decade, the (iEt l~ar pronded fnanclal prppon fa mac than 270 pgca Tor a 
toe l  CEF allmbon ofover a blllrm US Ddlvs m 120 manes lndcr IIS clmak foal ra 

f' Not rmmtlng arablvlg runt~es and arne slnnt-tcrm maaucs, here am 120 ~ J C C ~  covcnng 60 

i rmmmcs demorsbaclng an unprunve range of appoachcs to pwmung cnagy cffirrncy, raw* 
energy, and to a kssa extent slnralnable banspm 

2. The Gff Climate Changz R r w m  Study. initiated in June MOO. sec ou ur amurcr far 
g u e s r h  

(a) Aic d v i t k s  rckvanl lo rmudq needs and gbbal objtmva? 
@) WhatarehemohlsignilicaMlmpbnentaboniraaand~? 
(c) What ue rtrr lnlpacwllliely impsaofGEF pmjcas? 
(d) W h a c a r e h e f a l a s m n u n c M g ~ d ~ ?  

3. AsofApril2001.heP~ramSt~harmkcdin~nnvdraArepa~idhr 
hunpolaled one compkted rcpon: 

(v) solar P\' review @ublidrd Augua 2000) 

(vi) Asmmt of GEF clrmate change ponbh~ oovasgc 

( i  Counby reviews of Chim India, and Mexico, uith mapU ~+YJ=S rn so+r 
hoaCi~~~projcasadkdvdyEdkccivdyoddrasingd.ndgbbrl~ 
objccti\ es. 

4. T k f o o t a a a n d k s s o n s t o k J a w n w f f h i n k n d i v i d u a l d r a A r e p a a ~ c ~  
c o m p k u , ~ t h E y a n m r x b ~ ~ c y . ~ ~ m i s a q a d ~  T I  
ln6a~rwiewisanarceprionarirkstillm~with&rnbciocorpora1cdslrothc 
them& reviews and synhsk repoll. All qoOs ae c@ to be h a h d  by krr 2001. Co+ of 

irwhvidual maA rrpons am axailable upm request by May 2001. 7his synhcsa Rpac porida a bncf 
~ d l M ; ~ & & f r o m t k ~ ~ b y t h c f o l l r b a d c q u a t a m k i d d i o d r  
p o g r a m § u d y ~ m a m y l a m  



Scope of the Climate Change Poddm 

5.  ~ ~ s h d y h a ~ m c k n a b k t o & ~ v c l y ~ w i t h i n i h r ~ o f t i m : d  
-a% i~ilable to ihr mdy, chc- degree to which cumtry reds haw been met drouph GEF- 
financed projects Such an asesmmt wwld mquim explanation of w k m  cuumk upr pix to 
GEF,whatbase l insmi&haw~snduhmMiesucnow.  SuchdMaamoRmIackjnga 
difl i itoobtain ~ ~ m e r ~ l k ~ l n w n m u u c s l i o m d o n U a l w d ~ f u l l ~ r c f k a ~ a r p l d e \ ~  
priontia Most GEF propts do nd m k  fmn cohcrcng intcgmcd appoacha to dc~rlqmcrr a d  

enbiromna~~ at he  carncry kvel. Ne\&Aes, the GEF bas cciearfy helped to pwnnne --rMc- 
enogy-bawd d and a@iculntnl krlopnent p g m ~  

6. Reviews of GEF-Ilmnad climate change poddios in Mcrico ad China ha= idiClCd dYI 
GEF projaa arc aonsislent with national primilk in h rmmier Aaon all auP*s. dr 
technologyapplicatiompmroced inGET+arcboadly RkvMtmat kasisomnuimal 
objectives. For example. off-grid sdar PV popds m swving fabfy m i d  objadi*a o f d  
ekcbifiljon. However, is a need to hulhcr daumn how k popcrr ~ s v c  ocha 
dewlopmad objecb'ves like employmnt and l i l ~ h o o d  hcalch. w ~ r ,  ad liaacy. 

7. M e w  gbbal cnvimnmmdal ob- dcpads grcacly on IIK rrplicatno cumi tg  as a rra* 
ofdcmonmationofprojectbmefits a n d o n b r o a d a ~ i m p a & , s i o c e ~ ~ r r d  
relative IB the scale of d r  climate c- pmMan lk challenge of maswing gbbal+siws is 
mnpolmWbythe~tlul~plii isdifi icuAtommi(or.  In&tkpoafoliondbm 
~ 1 o ~ h o w w e U r r p l i ~ p u ~ g b b a l c n v b a n a g l b a r 6 b R r p l a r n o h a  
d i n s o m c p r o j e c l s - - c f t i c i s l l M d f r i c o r  rrliigantag. sdar PV. d b s d  mclfmr . 
and e k m k  p o w  demand-side rnamgmmt Repiicabon fnan other pojcrtr has been mkimd a 
r e m a m s ~ J u e d  

8. R o j & t a p p m a c h e s h a v r c k a r f y e v d d h ~ p i h c p h a n m t k ~ ~ ~ d i a o o n  
forihrctimare~poafdiocame6m~ihrAd-hocWakingGmpmGbbal W - d m  
(AWGGWE) set up by the GEF SLiatific a d  Technical Ahismy Pand (STAP). which am rp 
a L i r t o f ~ ~ d u z o r l i u u t d r e n i r s i a a o f g r c e o b a a + g + s a .  EdyCiEFpujoxso&n 
f o w e d o o ~ t i o m o f ~ c r .  ~ r c c e n ( p m j a t s f o a s m ~ & ~  
apprcachesanddemonaaciorrrof~modck. h t m c i n g m f h a n i m r s . M - s i & a ~ a d  
ormtivg,andpuMi invuhmxn~ A t l k s ~ m c ~ ~ k p a t f o b o h a b a a m ~ b y a T c u .  
t e e h n o l o g i e s d ~ o v e r t i m . n d ~ r r k r e d f r m a n d ~ t o g r c c d a n r - ~  
~ o n b u ~ a a u n p k x b a t m a o f n a d s . ~ a n d ~ r m s g g o v a m r m d  
GEF impkmenb;ne agemk 

9. Astheponfoiio~ved.lhe&loslppatnratenergyaarphqpwidc~ 
l n a m d i a i o n ~ r l y t o ~ ~ ) . a d m r c p i n c e - a a a ~ ~ ~  To 
respond to these needs ad demonmge how dr GEF can kwagc private-- m s m u s  to achiar 
g W  benefic$. the IntenuraMl Firunx Corpmicm of k Wald Bank Gmp dcvclopal h e  pmjccts 



that f e a m  new forms of enterprise mppoG financial intermediation and private-sector co-6nancimg 
Thge projects have used GEF hrnduy conmnutnments to mobilize more than US$200 million of private 
sector co-financing @date. Impacts fron~ hvo of these projects are included in the energy-service 
company and solar PV thematic reviews, while the others are just starting unplementation. This unique 
p u p  of p ro jm will warrant a scpamte thematic review in the future. 

Emerging Lessons 

10. Eight significant les&anerging From tlle climate change program study are highlighted in this 
synthesis: 

(a) Lessons ondgoodpractice~ are emerging but need to be better incorporated into 
project designs to prornote cross-learning. One of the key advantages of supporting 
projects through the GEF Operational Programs is to facilitate learning within the 
portfolio. This study finds that cross learning is slow and has not happened effectively 
until more recently. Wlule the annual Project Implementation Rexiews do provide a 
forum for learning, the f n t  concerted effolt in the climate change portfolio was the Solar 
PV cluster review completed in 2000. 

@) Indirect influences ant/ inrpacts are key GEF results. Some of the key impacts of 
GEF-financed projects ye u~direct in the sense that they are not explicit objectives of 
projects. Also, in Inany cases, significant impacts from projects have been recorded 
during project preparation (PDF) phases or early in implementation. 

(c) Replication ofproject results is not wellplanned and monitored. In general, the 
portfolio is still too immature to gauge how well replication iri pmviding global 
environmental benefits. 

(d) Project risk assessment and management needs to be strengthened. Project 
impkmentation is often hindered by the inability to adjust to changes in the market, 
policy, macroecononlic conditions, c o w g  and government commitment. 

(e) Technological k n o ~ d o w  transfer is more di3cult than projects anticipate given 
problem with technology acquisition and application to domestic conditions. 

(0 Long-tenn progrummtdic approaches require sufficient GEF "credibrlify " and 
experience in a country. It takes time to accumulate experience with a set of GEF- 
financed pmjects before a wide range of counay stakeholders can develop a program 
embracing the principles of GEF operational pmgmms. 

(g) The GEF >potential for injuencingpolicy needs to be better utilized. While 
intluence of GEF projects can be seen in three main areas - national codes and 
standads, ekaric power sector policies, and rural electrification policies --, the impacts 
achieved to date are modest. 



(h) Impacts on sociaI benr.li~r and powmy alleviaion need to be (~ssecsed. Tholgh 
rhac&afairanwxntofevldsnceofbax~pPticpatanmpolecrr.apecPUy 
those that carer to IUI~I a * ~ n p  develqmm needs, rhcse expenenrrs need to be 
documnted and s)anna(ically i ~ c g m d  mC0 camuy nraainabk dmdqmad 

pogramz. 

Impacts 

I I .  Pro* impacts arc s b w  in 6%. Only 1 I pojdm in k palf& am an*cd. and 
perhaps anocher 25-30 ongoing pqe& haw sipifmr remrded impaas. Thcv 35-40 pp have 
been analyzed for impacts by a p p l i i ~  cllwer 

12. &ne~-e@cicntprodiuts. Gt-I-finanad pojeQs haw dammmrod imparw .nd dlktivc 
appoaches for facilitating and acdem~ing gmtm demand d s w i y  ofmagy-&hm nrmbcolad 
~ ~ f o r h g h t i n g , b u r a k o f a r c f i ~ m d a r s H d b u i l d i r g m m r i a l r  Thchd i t s  

6analmoa5dlmefficLnbghrs~kd~GWpojccailrr~astaincdand@plrpdm 
larger scales. S d  marlrei piae reductions are ocnming as a d oforpojc dr ahm 
abatcmeotimpaaShsuchappmhaappe~tobehigNycosl-&&he 

13. Gridconnected renewable e w w .  The GEF has fadukd kpmaa d o r y  bramemrLs 
apportive of grid-anrraed rrnmabk energy. bu hai done so in only IUQ a~&% a, 6 r  @hait~(~.uiula 

and Sri lath). Olhcnvise, one-time Janomtrathnq and head-bacd maCra in 
capacities and awareness lave ~h~;yl&ad imp~u so far. The T h c s  IPgcsc inpM ha brm m 
Ida ,  whae direct and in& inn- on pivare-sector powa propd dmbpmem ad 
h a v e b e e n ~ a y t i g n i ~ a r d d a d m c l o s e t o  1 0 0 0 M W o f r n r c a m a M e a u p y ~  
 pac city. 

14. m-gridsolorPK A s l n a l l ~ r m b e ~ o f i n s r a i * d s y s c e n s ( 1 8 , f J O O ) ~ m & ~ *  
m b e r  of irstatlations fmn all pojms U i  ihe podolio (600.000) movls tha thir clacer. IIK lag- 
s i n g k g m p o f p r o j c a s i n ~ ~ i s s t i l l ~ .  Sti&~poniciRghsincaadaxaurrr 
c d i t  modck arc showing initial sucoerg with goa) pospas f a  Icphcatm and &-up. ud 
rwopresrhasbeenmadewithinarasedawarrncssandtechnicalsrandarck~sevaalCamn Lmpla 
o n d c l c c r r i f i g t m ~ d p o l i c i c f h a E b c c o m o d c n ~ k l C h d ~ ~ d ~ i ~ ~ ~ c  
atuirrnphaslspbacduponitinmcre~pojects. 

IS. Enewsen<ce companies. Vgble augy-prvia mnp;lllia haw boco cs&lidd in No 
c o u m i e s ( T ~ a n d C h i n a ) a s a r e s u k d ( i f f ~  F~forexiPingESCOshaibrm 
facilirakd in the Hungary pjsr Chha prycrr\ with "ESCO" canpmaa p u d c  vshnral 
s i s c a n a + ~ , w d ~ b u m n o c u p e a e d m l c a d b f u 0 - s r v i a ( i . e . . ~ - -  
m ~ - ) E X O s , u M t e a m ~ i n ~ & a t n y o f & d l c n ) a r  
cmunerc ia lcoodi t iom~arcro(su iMew~ofcnagyav iagappl icaramWahk 
exepions of China and Hungary. no wplhion or arrgy-saviogs impro haw becn dcmmmcd 
F'mpec~ for repk&m u;d s u s t u d ~ h t y  - mongui in k ~hota pmjca. which a alsn 
p ~ t h c ~ o f k c y p o ~ f y M J d i s s u c s n o n * d f o r a ~ E S C O ~ .  kd 



of the projects appear to be increasing tlle familiarity and acceptance of ESCO approaches among , . 

i n d u h l  clients, policy-makers and financiers. m 

16. Other applications. A collection of other applications, from coal-bed methane, gas p*line 
leakage repair, fuel switching, decentralixd wind power, demand-side management, village-& mini- 
grids, and dishid heating ef icbxy imp~ovements, have all shown significant impacts that could bz * 
qlicated on larger scales and used to uifom ongoing and fuhm GEF projects. So far, three pmjects, 
coal-bed methane in China, decentralized wind in Mauritania, and demand-side management in 
Thailand, are resulting in replication . a 

Sustainability 

9 
17. A number of examples of factors that inhence sustainability, both positively and negatively, can 

be seen thmugh the climate p w w n  study. Some example+ of positive influences on 

I 

(a) Demomlmtion of sustainable business models. whether that business is public, private, 
utility, or even pumam~tly subsidzed, is key to achieving project swaidility. 

I 

(b) "Market transformation" approaches, whereby viable rnakets have been developed for 
- -~ energy efficient products. ? 

PI 
(c) ' V o w  agreanenk with the private sector in weeding out inefficient produck out of 

the market 

C 
(d) Establishment or precedents of new legal &works for establishment of ESCO 

businesses. . 
-- 

18. A number of examples i l l uwe  faaors that can negatively & s w t a h b i i  rr 
, 

(a) RiMtization of power utllitics without considetation of the future scisrence a d  m k  of 
demand-side management unik. 

(b) Short-term power-plrclwse ~tTs for grid-based renewable energy, holding it h g e  
to f l u d u a h  in conventional fuel prices. 

(c) ' Consumer linance and rural b u s i  dependence on pmject resources, without creating 
viable arid sustainable wmmercial sources. 

(d) Project implementation arrangements that do not demonsbate b u s i  models, but fall 
into an "equipment instaUation and demmadonon' mle. 



I .  Thc -ion of whether wivlties across the entirr GEF poddio am ~Inu to dicd m u ~ y  
nerdsisarwyoanpkxau. S u c h m a s u ~ w o u l d R g u L c e x p k n a u o n o ~ u ~ m m i e s w a e  
pior to GEF, what baselines might imve bxn. and whae anmbk an now. S u d ~  daa ae o h  
kkingordiffruktoobrain F ~ r t h e ~ t m ~ ~ d O m ( & a ~ f u l t y & ~  
developncnc priaities In the end thc clinute pognm sbdy is only abk to &ires this qxstiam b a d  
on he lhrer specific colmhy r0inr.s tin CXm, India, and Mexico. 

2. Patfolio coverage has evolved and a p d e d  hr m nscsPrily in a d i m  anrcgic 
manner. After the GEF was r s m h 7 d  and became a t inan4 of  che c l n n c  + 
a n v c n h .  che GEF operational smtem and opera~ional pograms were developed to rrrpad to 
~ f m m t h e m n ~  71r~cysofactivitiseligiMcudatheopaaiondprogrrmraPlly 
imxascd or expanded fmm the pilot phase to t k  restnrhrrd GEF. Thc GEF ba bacn 
jlwlgedtobcAexldk,andrarely bveselr ; tMepopoatc intknmaMesaangysaviagm 
rwopowdbycounbksbgnr~jecIed. Assuch.exkhngpopQsundcr~opcraomlpogrmcaa 
a vay divme sd ofbxhdogk ;tpplicatiaa sd sdas Ofcars, ic k diffiadt to ~mbc a m  
on those poposais rhat never were prrsaned to che GEF because of dcciriom made by govamrnh 
a G E F  irrpkmrustgsgedcs 

3. P a r f d i o c o ~ r a n k s w e l l o n t u o k e y ~ o f ~ ~ &  
and c&ity b d d q .  Mast climate &mge pojbns haw a high &gm o f  lshndogy capn diraaad 
towards te&mhgv -. a m n &  diffusiaS adaphmq knowhow e. adra 
Qmescie rnanufamning appmpriae to mipienl caolbics In some cass. a in thc pjms a 
iModuaC~theh-hAogyhaibemlocaUyadapBdad~Eapaeir icsatrbl icbada 
hkrsupponcd I n o t h m n r h a s d s o l a r P V .  l o c a l m u u ~ m a y p o d u c c i a m l a r h ~  
c h a r g e o ~ n r m l l e r r b a a r n s , d l a m ~ ~ ~ i f c h e s d a r ~ ~ t o b c i m p o n a d  Ako.mca 
popcU during dri impkmcnotion seem to haw enhanced bcal c a d .  Thac ae IIUIY exrrp*5 in 
h e p a t f 0 l i i w h e n ~ h a v e l n i n & i b l ~ d c v d o p e d ~ d h a t i c l r a P t l  
c a p a c i t y , d ~ s u p p o n e d r e g u l a t n y ~ k g a l d e v e ~ a l l ~ t h e s t a g c f a p o P r t ~  

4. ~ N o l u i o n o f r h e p a t f d m h a s k f t m o b v i a a r d d o w c a r a a r i o n d m y  
kddogy  applicatioa in Opaa~ioml Program 5 ( R d  of Barrim IO Energy EffiaDocy ad Eoagy 
C-tion). Howwer, thic is not rme for Opcraional Rogran 6 (Rrmoting che A d o r n  of 
Renewable Enagy by Ranoving Banien ad Roducmg Irap*mcntapon Cosb). A stPrc of 
pro* in the OP6 @die f o ~  on a h  home systmns for off-grid applications These pojefn at 
direnedt0~ardsnsal~andmecdekcei6odiooobpaivsAlQxlgh p j m s l p c d t o  

c o n t m r t o b n p o ~ a p p o s h r s t o  h a n l l e t k q u ~ o f a f f ~ l i t y a n d ~ , t k y b i v c  
demcmmkd h e  viability o f  using rene\*:tbles as a pbnk in d ekaihratim Hwra, bnloga 

rural ekmi6QMn mqia anl nual devclopncni needs  bod to heah, w. 
sanigtan and anpbyment haw ye to he ~ r i c a l f y  kmpomrcd in pojm desgm. Aldollgh m 



income-generation or other social benefits have yet M surveyed or recorded in the portfolio of rural 
solar PV projects. such impacts arc know1 to be occuning and need to be the subject of more focused 
fidure review 

5. Under Operational Pmgrarn 7 (IIducing the Long-term Costs of Low Greenhouse Gas- 
Emitting Energy Technologies), ffour solar thermal power plant projects are proceeding under the 
original philosophy of OP7-that sequer~tial support of multiple projecls would catalyze wst redudion 
horn economies of scale and leamirig-by-doing-although the sequential concept for these four projects 
ternaim in question, since in pnclice they m ~ y  all occur at the same time. Moa technologies envisioned 
under this p r o m  are now rep~s~nted by at least one project under implementation or in the pipeline, 
with the exception of stationary fuel cells. 

11 SIGNIFICANT IMPLEMENTATION ISSUES AND LESSONS 

6. Eight signikml lessons erne@ing 60m the c l i i  change program sady are highlighted hae. 
While some of these lessons are counby-specific, most are applicable across the portfolio and hence 
pmvide an opporlunily for the GEF to fertilize cross-learmng. 

I. Lessons and good practices are emerging but need to be better incorporated to 
promote cross-learning. 

7. The available lessons fi-om early proj-ects are just emerging as a body of knowledge with which 
to inform current and future project designs. rite exceptions are projects that direclly follow prior 
projects For example the Efkient Lighting Initiative employed lessons firan prior efficient lighting 
projects in the portfolio, the China TVE Phase U built upon the lessons of the China TVE Phase I 
project, and a recent demand-side management (DSM) project in Vietnam has drawn from the DSM 
project in Thailand. Off-grid solar PV projects in the past Eew years are beginning to note experienck 
fmm some of the early solar PV projects in the portfolio, particularly with the wmpletion of h e  solar 
PV portfolio review by the GEF Secretariat in 2000. Annual Project Implementation Reviews do 
provide a fonm for learning, even if the level of Somution available is often not enough to pmvide in- 
depth undersrandu\g of project performance. 

8. There is considerable opportunity and need for the GEF to facilitate cross-learning within the 
cluster of solar thermal projects. The four projeas inthe cluster- projects approved by the Cwncil in 
India, ~orocco, and Mexiw, and project financing approved for a fourth pmject in Egypt - account 
for about $150 million of GEF resources and are expected to install 137 MW of solar components. 
The solar thermal thematic review suggests that the GEF would benefit h m  much greater e f f m  to 
facilitate cross-learning between the four projects. 



2. ladirui inflcreom md impacts arc key GEF mnltq sad b O u c a m  cam btgh m u  
brfore project impkmentah 

9. Many GEF-fi- pojeds have rcsuhed m bdom inhmm and inpas k tnRaoa 
were nd explicit objeaibs ofpmjeas, but repaaa impatant resuls of G f f  suppwt In dmcnL 
G@iW inpaas Fmm GEF projms can occur during pro* prep- (PDF) pham or cady in 
u n p l m ~ n t n b c f o t e a n y ~ d m n ~ i s ~ l e d .  OncxpbMlonibrihapharmaanis~mC 
CEF ammhm of finds M. m well as the bwtbility. baining pariry-ocning rd 
inai~lOIt3l & M h  lha *dl)' @XW &g propd prcpacation ICSJk kl unucrd aWaKWX6 

and cmfidena m cshnobgia by a vy iay  of stakcholdas, indudii pdry-dm fnarial 
oafhtarq fnmS utilicicc. otha inwsIc6 and NGOs. Laxascd awuarss and mnfdnrr may M 
to invemnenc d e c i  oc policy &Tiom in parallel with the GEF p.opd Sornc aanp*s: 

10. Mauritius 6 a g ~ e  Power inRrnoed swaal suga milk co mkc tmgaszz p m u  pb. 
o l ~ o n ~ i r o m i n d e p a r l c n t o f t h e p q c q a d ~ r r g u t a c a r y f r a m c w a t s R x  
independentpowapmdum-susingbapsernagcd. Thepindbrx(Mpaasoaurrdcvcndm&a 
phnneddemombationpowcrphn(underthepojaawasncww 

I I .  Mexico Egcienr Lighrinp. The padtivc by tk Mexian uibry CFE uich hc 
origutd 1991-97 GEF popd led it to an ambitaur fdbwFon pgmm F m  19982000,dr ~ c w r  

~ d 4 . 8 m i l l i o n C R s a l l o w t t r ~ . W i c h i h c a p a i a r c g t i r r d b r m c h c G f f  pojm 
t h e ~ e w p f p l l w ; l s a b k t o n n u i c h o l d s u b s i d i s , w f i r a b a d ~ r c ~ a d w i m B O M  
n p a ) m e n c t a m s C F E s t a f f ~ a d M r h e i r ~ w i c h t h e G E F p o p a p L a y c d m i n p a P a  
rdc in the design of d r q u a t  mtioowi& energy saving p p m  

12. &i h n k a  Energy Services Dplivu~y. The bainen dirrpD f a d  PV s*s ad npPatiqg 
de\dopal in pan though this pro* mavincad Shdl h e n u i d  Ranvrbles to 

the Sn Lanka PV markel (by porhadng an e d q  &akr). In add- the pmjos adiraaty 
influAlccdadecisionbyamhu~drpamnmamcinSriMtoer~athcsduPV~ 

13. Costa Rica Wind Power helped influaxe and suipon the cmagenoc of a IJgriScn privrP 
s e a o r w m d p o w a b d u F t r y h m m t h e ~ 0 ~ ' s d e c i s a o t o r c ~ m m e p o w a ~ ~  
~&plamedgovrmmcnr-avncdBMWdammaatimwiodEnmhasmcyabccoardk4 
chcGEF-Npportedpmjeadidpnnu*earrneured~arimpivaccdcvcbpasadh~pr in 
pboeanappopriarerrgulatoryfrancuznkthatrsuhrdinm*ctfranmMwofajnamml+dy- 
linamdwind-fams 

14. Poland Cmi-tcrGas. Sun aRer pojad initiaan, many of arrvnmard incrmar 
fimds began to frnd &to-gas convmmm In faa. a hrgc coal--gas hhmy cmaged wihnrany 
boikr convmiom Qkmg p h a  u a  gowmnent d pivin timxbg h g  bcfa-c anv Gff-arpponcd 
Irscallatiomouxrd Tkpmjfflisaedilhfwithocalydngchcboadatmd+ 



solar home systems projects in Sri h l k a  and Vietnam, uncertain nual electrification pohcies have 
depresad demand for solar honie systems. In Ghana, imported equipment costs are rising due to 
currency depreciation, while political presswe is reducing fees charged to nual households for system 
w. thus calling profitability of the venture (and thus its wmhability) into question. 

27. For grid-connected renewable emrgy projects, institutional conditions have played major roles 
in pmject pmges;. In Sri Lanka, the t011pJi challenge of allowing third-party small-hydropower 
producers into a previously monopoly utility system has resulted in compromise power purchase 
kameworks that are not sustainable froni the private producers' viewpoint. In China, changing 
institutional arrangements in the electric power sector due to r e s h u c h g  have lefl provincial utilities 
unable or unwilling to embark on planntd investments of 190 MW in new wind power capacity as part 
of a GEF-supported project, and almost all of that investment will be cancelled. 

28. A few examples can be saen so far ukre changes in co-financing or go- ummihnent 
have h i  pmject p r o p .  In the China biomethanation pmject, for example, changs in local 
government leadership and lack of prom~sed co-financing for demonstration projects have delayed 
implementation by a m b e r o f  years. This issue should be hacked carefully in the fUture to gauge how 
significant it is acrms the portfolio. 

29. While it might be difficult to h i p  a project to exactly fit the market, macmewnomic, and 
policy cadition$ adjustment during project hplementation can go a long way towa& enhancing 
project pertorkance. Even if the projects have been designed taking initial conditions into a m t ,  heir 
flexibility during implementah to respmd to changing conditions is impotiant Given that there are 
only a few examples of projects that have successfully adapted to ~hangiig conditions dming 
impkmenbtii it will be useful for tlle uscW for the GEF to anploy flexible fundmg mechmhs such as 
adaptable program loans. 

- 
5. Technological knowhow transfer is  more difficult than projects anticipate 

30. Two China projects foreffcient boilers and efficient refrigerators provide direct support to 
manufacturers to acquire technological Amow-how. In both cases this acquisition is proving more 
difficult d m  originally expected, suggesting tbat attempts in other GEF projects to tmnskr technological 
know-how dimily to domestic manufactlm may prove difficult The efficient boilers projed had 
problems with a fust rmmd of technologg license acquisition because foreign manufacturers wanted 
more money than the pmject had allocated and because foreign technology was not directly applicable 
to China's conditions (i.e., necessity to bum raw coal). The pmject did acquire one license for a new 
technology package for one Chinese manufachmr by allocating a larger share of project funds, but 
settled for acquisition of lesser i~nprovements to existing boiler designs and of product design tools for 
the mmining tight manufacimers. In t l ~  efficient refigerators project, planned study tours for China 
manufacturers to visit foreign manufacturn were refused by the foreign manufachmrs because of 
market competition concerns. Instead, Chinese manufacturers are having to rely on foreign academic 



and research inrmutions &ring study toms, which do ntn a&qaIdy a n v q  the- msl pnad 
fmhdogiical and cwmexial  kmwhow thac m~lfacrurrn want 

6. Long-term pmgramnutic approaches rquirc s u f l i i t  GEF~crcdibilify" and 
experience in a cwnby 

31. T h s C h i r r r ~ & b g h l i g h & r l r c h a l * n g a o f p o g n m m a i c ~ ~ r d  
the need for sufficiau uedlbilily by he GEF. Two askiamx frarncunrCS haw bcm 
l n d a & ~ b p n e n t i n ~ m A r a f f g y e ~ d c n c C o r ~ ~ .  D u n r n a c k  
as 1996. rhe cdibilily and awarrrra of the GEF in Chuu war d a t k l y  low and swh fmuor);s 

would ntn have bem posibk, the- review found. A f w  pmjeus had had appmqpovcd. sane uac uda 
developnent. bur little enpcriem had amunuhud. &It now, thac is a sdid hrc of- undu 
impkmenblion. Chines sgkchddm have nnbnad the- ofthe- GEF opaatan+l pcognrm 
and GEF has pined adibility ~nong ofticiak and khty.  GiKn mk the- GEF id Clmm 
have d y  been able to agree on klopncnc of bng-tam pogrnotmatie qpoadrs fo arrgy 
e f i i r r y a n d ~ b l e c n a g y . c u r r e n r f y l n d a d c v c ~ b y t h e - U N D P a d W o r l d B m l r  

7. The CEF's potenlid for influeacing p d i  d to be beuer utithrd 

32. Infiuemx of GEF p j e a s  on poky devclopmm caa be s u n  in U n u  main amas so E x  (i) 
M t M n a l a o d s a n d n a n d a r d r ; O i ) e ~ p o w a s r a o r p d i c i a ; a n d @ u ) r U P l ~ ~ p d i m  
Houwa,impadsAdbd;*earceinaUdrreearrrs-inalPndfuloCpojsrr. YU 
t h e p o j e r t r r h a t h a v c ~ p d i c y ~ s l g g s c t h a r m C G E F p a a a i a l r O ~ g p o P r i a n p d ~  
isurderuild ~ h a v c s u c c e s f u l ~ ~ c o d s p n d s C s l d n i c f c r d f i c i c n ~ i n M n i c o .  
c f f ic icntrrhigaaors inQlmaand~dsdarhane~mZimbabwgSnLadQand 
Indonesia. The GEF has prom quite @ offacilieting inpama tc@&q fnmmds 
appartive ofd-wmxcted mmmbk energy in twa axrhies-~auitiuc~d ~ r i  i a ~ a  ~ n d  n;r.l 
electriticabon policies and plammg ha\= been inhazed in t lcaa nw popcD--l\rgamra id Sti 
Lanka W h e n & e d w h a t w s s t h e - m a r ~ ~ o f l h c G E F ~ Q l m a ( R * b o c h ~ d  
new -1, a Chinese govaruncnt oRicial ranked pdicy hdtuawx in fits pba. 

8. Link informalien n available about impacts oa social bemefils and povnty a i k n m m  
- .  

33. T h e i s a F a i r a m x n t o f ~ d b c o c ~ p a r t i c i p a t a n m p o j c a s , ~ d a a  dm 
c d l ~ t o R s a l ~ d c v c ~ r r e d $ ~ i c u k r l y h e o K - ~ r a r a r a M c W o f ~ h r  
these ex* need to be d w m m c d  a d  syamaaulfy iucgmai into mnrry aatanabk 
devebpment pogarm. M m  chy~ thm-quanen of GEF-appM off-@ pojcar are Mpbrraed 
~ m ! & & e h o l d a ~ u a d r & r y c o n m u l t m . A s i d e h  cepmaa;lli\afiomthe-pi- 
sector. non-g-l ocg8lizdb;om and txnmwr group are also brMcd in lhde anmiacr 



34. Despite the high degree of participation, more work is required in evaluating project impacts om 
dieground, specifically. how these pmjects have benefited communities in terms of increasing inwrnes 
and employment and expanding social sewices. Such effects can be expected h m  the portfolio as it 
matures, but have not been measured yet. Two emerging patterns are expected: (a) the integration of 
renewable energy with redefinitions of sustainable development and poverty alleviation programs; and 
(b) due-added alternatives to traditional delivery and financing models, including microfinance and 
canmunity based enterprises. 

35. An example of redefinition of sustainable development programs is Mexico, where the 
government redesigned its rural dekzloptnent plan h m  grid-connected rural elecbification to solar- and 
wind- powered systems. Another exanlple is Malawi, where the government has integrated microcredit 
and wmmunity banking appmack beiuig applied in the GEF-supported renewable energy project into 
its enetgy and sustainable develcpmnt program. An example of due-added approaches is the energy 
and water sector reform project in Cape Verde. which extends wind power and solar PV to 
ammmiybased electricity woperatives for m t  lighting and water pumps. Another example is the 
Bolivia projezt, which sets up a revolving fUnd to support small enterprises in 23 municipalities.. 

111 IMPACTS/UKELY IMPACTS OFGEF PROJECTS 

36. There are about 32 projects inthe c&mt portfolio of OP5!6/7 projects for which significant 
documented impacts can be found, either in PPRs, country visits, thematic reviews, agency reports, or 
i n f d  communications. In addition, impacts hwn 3 energy-related short-term response - 
have been documented Of thse 35 total projects. 1-1 are formally completed. This section 
swuMlizes the prominent impacts from projects in the four thematic clwtem reviewed, plus samples of 
impacts h r n  other projects outside of fhex four clusters. This section does not discuss likely impacts 
of other, less mature, projects in thc: portfolio. A -nt M&E work& p a p  (Measuring Results from 
Climate Cbange Programs: Petformarm Indicators for GEF, Monitoring and Evaluation Working P&r 
4, September 2000) suggested that impacts should be organized by cluster, and discussed according to 
seven indicator types. ?he discussion below follows these suggestions. 

Effiient Products Cluster 

Projects w;tlt impacts (year of Council approval, year completed) 

Mexico EI?icient Li htin 
Thailand DSM World Bank 1991 
Poland Eficient Li htin 
China Efficient &,ilm World Bank 1996 
China Efficient Ref" e n t ~ s  UNDP 1998 



37. Sumnraq? Gff-fmawd pmjffts have dmummd impmant and effective qpmDma fa 
facilihting and arekr;lling greater dand and supply of--efficient manuCac(ucd probm 
pa&uhrfy for lighting, bu a h  Cor maas and tuikimg m a a i a k  The tcmh fnun 
amost 5 million efiior lights imt;llled through GEF pDpds are being d and repllacd on 
larger scaks. Sustained marka pnct Rduaicm. am antrring as a r e 4 1  of ppds Thc arbon 
abatement impacts from such approshes through muubiky and replicakn, appear to k highly 
cost-effective. 

38. Enrrgyproduclion or .cat~ing.% ant1 inrmllrd capacrriec. Throe pojccls m %hnd 
Mexico. and Poland have muked in irrualhcan of mae chan 4.6 million ompad fiunscnc Lrrps 
(CFLs) anl ekcbicity savings of 3,400 GWII ( e q u i b a b  to s d  m o d  aIpU han a 1000 MW 
coaloroilpowerphnl). Ochermeq!yconsunrpionreducbolswacPhievcd~udurmal. 
a r n m e r c i a l a n d m i d m i a I e n u g y - e f f i c i z r r y ~ m k M n d ~  Oneofthcmon 
m a M e r h i e v a n e o u o f m a t p q p d w m d r ~ ~ f ~ o r m c f l u n s a n - ~ d q  
~ 2 0 r m l l m n m d s a l s , m w h i c h ~ a f l s a l e s o f k s - e f f i c s r T - l 2 l ~ u a c  
Rpbced with sates of 1-8 l i g b  that ate I@,; mm effica* 

39. COSIS per technology unit or mruure im~alled. lls The visibk pice-pmc-roducbm effcfa in 
GEF portfolio have mwnd m his cluster. Three completed pojactr W y  d d  piEa of 

theedmhgksthcymgeaai. ThePolandproparcsultcdina slarabuMcpriadaacaaibrCFLsd 
atkast35:b; i n F a n , m o f k ~ s k e ) . i n R P n a w a ~ t h c ~ o f C R . p i c d  InThutrd 
sales of b w p r i a  CFLs inncased in part bccatse of the wdapead puMriy c a q a i p  pcmaiag tk 
benefits of CFLs sold a~ "7- 1 I "  m v m i c r r c  stares MtKnwi&. and o B d  a bua pnm k to bulL 
p r d r s e s b y t h e M l r m a l e ~ u t i ~ .  BuUipmc\ lrcmntindrh4aicvpojcqonpMuah~ 
p m d e d  subsidiq d u d  consum prices to $5-8, fmm pc-pmjat prices of up to $25. S h a  

pojea completion, average CFL prices have declined liuther, by up to 30.4  d I!K pmjecl is . 
c d e d  with accelaating pict mdwsiorn  ha^ would have hippard-- slowly ahcnurr. 

40. Buriness md supporting senices ilevefopmmr i d M i a 6  Car- cf&icvq 
have been ~rrengchmed hmgh scvenl pro@. As p d  of thc l l d a m l  DSM poprl thc odiolnl 
ekctric d i t y  (EGAT) cwted a Dmad-Side Ofticc. Many signs poin to ttr 
~ ~ o f ~ d f i c * i n ~ ~ n c g o t i a a n o C v a h m r y T - 1 2 m T - 8 h n g ~ u V  

. . 
h r l k p m c l l r e m a a o f C R s a n d d i s u i i o n ~ c o a v c n i e n c c s c o a o l K w d + d ~ ~  
panoreplMica~-ofmsgycfficionydmmawfh,oarccnatnqspplianoc~d 

. . ~ 0 f d a n r a n n ~ ~ a i a l r . T h c ~ d n t d w ~ l r i t i t y m ~  
&ringtheMuico p o j m h a s a l l o u o d ~ t t o p m e d m h ~ D S M ~ ~ G f f ~  
cndudmgp8mTor~maddibonal4mUionCFLs. l l s C h i n a e f l k & ~ p m j a I r a u k e d  
i n t h e a r a c m a * o f n e w a m g y e ~ ~ f a r c f r i g a a r m  T h c C h h t a ~ ~  
p r o j s t h a s p v i d e d n i n e C h o s e b o i l a n r a n u f a m r r a s w i t h ~ ~ b r m f ~ ~  
f o r ~ a n s w i n d u s b i a l c o a C f i r c d b o i k r t s h n d o g r s t t r a ~ m o r r c ~  



Financing availability and mechanisms. The Poland project provided an innovative subsidy 
mechanism whereby an ovefall GEF subsidy of $2.6 million leveraged a total CFL retail price reduction 
worth $7.2 million h g h  mpetitively-solicited manufaclum subsidies and retail markup-up effects. 
The Mexico project introduced to Mexico two new mechanisms for consumer fwncing of CFLs: (i) 
pay-owthe-bill financing, where the price of the lamp is deducted by installments off of a customers 
electricity bill; and (ii) a similar p e d i u e  managed by ernployas, in which an employee's inveshnent in 
CFLs is made through paycheck deductions. Both of these Mexican financing approxhes continue to 
be used afler the close of the project. 

4 1. Policy development. Policy development in at least three projects has focused on national 
codes and standards for efficient equipnient in Mexico projec4 the development of national CFL 
quality standards began in the early stages of project development, and were launched and enforced 
during the pmject. Since then. .an increasing number of CFL models are being sold and labeled 
according to these standards. In the Thailand project, EGAT's DSM Office worked with the Thai 
Consumer Protedion Agency to make mergy efficiency labeling mandatory on single-door refrigerators. 
In  the China project, national standad for refrigerators were enacted. 

42. Awareness and under.~tartding cfrechnologies. The Poland project has produced the most 
data of any pmjecr on changes in awareness and understanding of technologies, in this case of compact 
florescent lamps (CFLs). CFL penetration i d  from one in ten Polish households owning at least 
one CFL prior to PELP, to one in three, a year afler the program. About 97% of CFL purchasers 
.surveyed intended to replace their CFh with another one upon bum out.. Afler PELP, CFLs were sold 
by a h e r  number of shops, and in a wider variety of shops (ranging 6om small shops to 
hypemarkets), than before the program, and shops carried a wider variety of models. Print media 
coverage of CFLs increased and shifted from describing CFLs to explaining where and how to best use 
them. The Ministry of Education m t e  tllat "it is apparent that as a result of the project large numbers 
of students and teachers have gained w f i d  insight into the use of energy and its impact on the 
environment." The Thailand project conducted a major public awareness campaign that resulted in 
8 P h  of Thais aware of energy efficiency issues, and particularly on the advantages of energy eRcient 
lighting, re6igRator;, and air-conditioners. 

43.  Energy consurnpIion.fuel-t~w patterns, and impacts on end-users. Impacts on energy- 
consumption patterns can be seen through changes in market shares associated with a few projects in 
this clmtem The Poland project resulted UI an increase in the number of households with CFLs 6om 
1 1.5% to 19.6%. The Thailand pmject also had significant impacts on market shares: an air 
conditioner program increased the market share of energy-efficient air conditioners from 19% in 19% 
to 38% in 1998, and a refigemtor program tramformed the single-door refrigerator mark* increasing 
the market share of the most efficient units from 12% in 1995 to 96% in 1998. One of the mast notable 
achievements of that project ura the compete transformation of the fluorescent-light mark& 

'The Poland Efficient Lighting Project had a very comprehensive monitoring and evaluation program that was 
designed along with the project and tmplemznted very effectively. 
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44f* S w :  She GEF hu kilitaced inpPW & f m m e w h  
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46. Buthey undsuppwring sc-rviccs dewlopnrcnl. B ~ ~ I U S  dcvdopacd ba bsrrd by 
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a s l c d g u i d e l i n c s f o r ~ t h e p i n t c s s a a i n t h e o m u r r r o a l ~  . . 

' o f d ~ .  
Rcnewabk aagy hniness assccinliom haw ban f d  in Sri Lanka anl C3iu; die 
R d k  Energy Capcity BuiLliw ~ O J C U  oEated the China R-bk Eimgy imhby 
Anociati which has suppod new adivnies by iis manbas @errpad h e i r  lmmas rd I d  wrh 
fneignexpr(ia. 

47. Fin~cing availability and mcchunisnu. Pmjds  in Ria. Sri L a b ,  nd la& (Sndi 
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d u c t e d  village-level workshops tluoughout the country to promote solar home systems. In these 
workshops, dealers are able to demonstrate their products and village leaders learn about che 
technology. ln addition, potential local m i c r o f i c e  organizations have learned about the project and 
gauged local interest in solar home systems. The Mexico project conducted a first series of training 
courses in 7 states for promotion and info~ln;~tion to farmers and state and local authorities, resulting in 
180 qualified people. 

57. Energy consumption. fur.1-use patterns, and impacts on end-users No data 1s available so 
far on the amounts of fuel that are dlspl;~ced by solar home systems in GEF projects, nor on the impacts 
on end usas in terms of social be~wfits and ulconle-genetailon effects. In general, project M&E plans 
have not addressed these issues. 

Energy Service Company (ESCO) Cluster 

Projects wit11 impacts (year of Council approval. year completed) 

58. Summatyc The ESCO cluster rpview documents that viable energy-service companies have 
been established in two countries (Tunisia and China) as a result of GEF projects. F i i n g  for existing 
ESCOs has bem facilitated through cornmetcia1 financial intermediation in the Hungary project Other 
projects with "ESCO" compownts provide technical assistance, mining, and audits, but are not 
expected to lead to full-senice (i.e., "performance-contraaingg') ESm, which are a new phendena 
in developing counhies and stiU b q p q x h t e  to wmmetcial conditions found in mat countries. W i ~  
the exceptions of China and Hungary, no replication or energy-savings impacts have been documented. 
Prospects for replication and sustainahility appear strongest in the China project, which is also 
pioneering the resolution of key policy and legal issues needed for an ESCU indushy. Seved of the 
projects appear to be increasing the familiarity and acceptance of ESCO approaches among industrial 
clients, policy-makers and financiers. 

59. Energvproduction or sa~*irrg.s and installed capacities. Few energy savings impacts have 
been quantified for'this cluster, 14th the exception of the China and Hungary projects. Estimated lifetime 
energy savings from approved subprojecxs underthe China project amounts to 3.3 million tons coal 
equivalent (mtce), or the equivalent to 2.2 Mt cahnernissions reduction. 

60. Buriness and supporting senices development. Two projects have established new ESCOs 
to work with industry and utilities to make energy efficiency investments. These ESCOs pilot busiwsi 
models hat  are the first of their kind in these countries, and thus a major result of the projecis are 
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demonstrations of the viability of arh bcsi*s modck The H l n g a y  pojai has smmgdud dr 
capabilirig of 20 energy efficiency canpilnia to marka, +ssog and finana aagy e K i  pojmx 
rhe China piojacl di tmc pilot private-sda ESCOs chat haw XI far iwssd $30 d i m  m 
150 propus using eneqy pnfonnance c o n o m q  models f o r e  fusl time in Qlim k pojm & 
a l s o ~ g i n g m o n w i d s p r e a d c a e o f t k ~ b u s i n a s r o d e l ~ ~ a m o r c r h a 8 0  
potential ESCOs haw aprrsed inkrest in panicipating in a stand @ax of dr pnycd mm than tar 
additiml ESCOs have alrrady started o w i n g .  The Tunisia pojcd established m ESCO a ajoim 
venhlre bcrween a Camdim ESCO and a gmup of Tunisian banks; alter nvo years of opnarm. lhis 
ESCO has completed 70 amgy audits, made 35 pmposals, and so far -en m inwsmmt 
pmject. The F m  pro* has swotled 70 indusuial audits, with I2 sites amemJy aq+% dr 
audit results to h p b t  a m b p r  of oum saving mca\ucr 'Ihe Egypr ~D&LI has R* )el resuLLd 
in the development of a ammerdal EXX3 n&. althargh octn dcvdapncm in m b h g  il 
operating ESCO hmkd through dx IFUGEF ShlE pmpam, suggc5l mat commend models 
on be %?Me. 

6 1.  ti,tancing d a b i I i t y  m d  mechanism. Tlnu pmjcca in pattiah haw upndcd 
fmMnns availability. The Hmgay pDpd har pi&ad m bm%g rtnhaubdltdd 
~ ~ f a a r r g y s r v i c e c o n p a n i c s ~ H ~ f m a o d . l ~ l p v c i . i l h o i  
the projst's "pamal guarantm" (pmvided m a T I  loss' bacis). to fund m a orauarrtby- 
hamaakmbasisaninitialsix invsbnentpio~valuedatfI.6millnn ' I h e p o p a h a s b 3 p d k  
thecredit~andhenahasdemcmmdthchandviabitih/ofinvramcnr~ Thcprrjcd 
has also gemred intaest h most major mmncrrial banks m H q .  poviding g .  hnlaks 
f o r e ~ i m v i a a ~ a p p o ~ r d I F C p v a l k l i n v a m y d p o g n m  IntkEgyprpolea 
c o m n m & l ~ m l a d i n g t o m d i v i d u a l ~ c R i c i i p o j s n .  IhcQ6Mpmjcctbamckd 
h e  ininteat of cornmenial banks in fuwcig ESC@ and increased chdr will- to & so. 



Other Applicatic~ns/lmpacts 

Projects with impacrr (ve~rr of Council approval, year completed) 

62. Summary a collection of otha applications, from coal-bed methane, gas pipeline leakage 
repair, fuel switching, decentralized wind power, demand-side manageme* village-scale mini-grids. 
and distrid heating efficiency improvements, have all shown significant impacts that could be replicated 
on larger scales and used to inform ongoing and future GEF projects. So far, thme projects, caakbed 
methane in China decentralized wind in Maurilania, and dernand-side management in Thailand, are 
resulting in replication. 

63. Sri Lunhz Energy Services influenced development of 80 village-scak mini-gnds using d l  
hydro sening about 3500 people (using 500 kW total capacity). Seven of these schemes were 
f i d  directly through the GEF project (totaling 70- 100 kW capacity), while the remaining ones have 
been financed by intenlational donors and local government. 

64. China Sichzran Gas mnde a substantial conhibution to increasing gas resaves and gas 
production capacity in Sichuan province, as well as improving safety aid environmental protection ' 

duoughout the province's gas transmission network. The project increased the proven resenres from 
400 bcm in 1993 to 554 bcm in 1998 and increased annual production capacity fiom 6.5 to 9.3 bcm 
over the same period. The project also helped to reduce pipeline leakages and i n d w e d  the process 
of leakage detection and repair to the gas hansnlission company for the fust time. The company hadn't 
realized h e  importance of pipeline monitoring and had to bring in new analytical tools and gain new 
skills, including the establishment of a new pipeline monitoring and rehabilitation center. As a result of 
the project, system leakage rates went h m  3.6% in 1996 (the tirst time leakage had ever been 
monitored) to 1.5% in 1998. 

65. China Cual-bed Methane created the China CoaLBed Methane Coqmation, which is 
facilitaMg joint ventum and provkhg financing for exploitation of mi!-bed methane. This project has 
created new business infrastnrchlre and supporting services to recover coal-bed methane. The project 
denlonsbated at three sites a number of techniques and technologies that Chinese coal mines can 
employ to reduce atmospheric metlune emissions and recover methane as a fuel, and held training 
workshops at the= sites. The project published a detailed assessment of China's wal-bed methane 
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resounes and s t m @ m d  n a t i o ~ l  capxity o OOndllCl such ~ ~ C S P ~ Y E  rmDineiy. Morc rtgn 500 
people \rerc bained, hDm senior gnvemrnent policy makm IO mior managen and of d 
mining compnk. S m l  additional exploncion and develqnnmt agmmwn~ \rim fonign pamas 
have ban nepiared since the projmt compldd 

66. Afauri~ania Decentralized Hind indalkd wind-el& sysona For ma1 
ekctrificslian m 19 villages with 9(1) Ihnnehukk The prqea plhncd araainabk gnicc-&hvq 
models (with mopaatives), bainal local technicians, prmored anrsumcr a w a r a v a  and dcvckgrd 
f i M n c i n g a d ~ ~ I m y f o r f l a d w ~ o f m n l l w u d - e w  Assond 
phase.exlcndingiheexpaienceto 1OOvil~has~edwithfinancingfmndrFmchgownmcn 

67. Poland Coal-reGrrr pnmwled ihe rmvasicm ofsnall- and ~~ boikrs fiun caal to 
natural gas fuels The p j e a  raised a\v- of the poccntial for cmC@gas convuskm in Pobnd. 
Ln particular, m y  of Pdand's ~ l v i m m m m l  i n ~ a m n  rudr. like the Bad Ca Fmkwmud 
Pmcction, began tn hnd coal-term amversiom. In faq a large &@gas d t n y  ansgod in 
P o l a n d w i m m ~ b o i * r m ~ ~ p k r a i n g ~ g c m m m e n d p i v r ~  Thc 
pjsthelpadconaibuctoapterawarrncnandpr ia j rwi th inthego~tnadmssboib 
conw&m ilationwide The pmjecc guembal infamaim, plblicity. and pmmth dp o&anal dr 
thinking of boikr ownm ad financicn. In a d d i t i ~  the EU Phan p p m  note of dr pojea 
and began to dmbp similar polects for maktcrgas mmsiom in neighbaing ammics 

68. B U ~ ~ M  Energv E m e n q  has conducred kddq sludrs o f d  mmc@ enagy 
eff~iency projeerr. and a number o f a ~ g y  e- invsbned popc6 am ww todaway as a rauk 
of the opacity building and i tnt ianhl  in dr pojcd lkse pojcaE in* a sdml. 
d r s o i d ~ i i l n p J u m E n L s , R s i d a r i ; r l a p a t m e ~ ~ a d ~ ~  

IV FACTORS INFLUENCING SLIST.AlNABILllT AND REPUCAllON 

69. A nmba of examples of fadol'; hat in- smahbilicy, bdh positivdy d e, can 
besmthrovghthedLnarepgams(uhr. A m a r c a r p l d c - d e a g b g u i q g o f s u d ~  
factorswiUbc&inthefuhvr. G i v c o d r e r f y d ~ , o f c h c p a c f d i o a d t i m i c c d c w w k s  
ofrepliationsohr,adirammo~rhtrS.tm~rrpbcationicparpnrr;aha,theksranm 
" u i d i i  in- and iduaxres" under QuRllon K2 above admcscs q b d c m  



70. Soine examples of positive influences oil sustainability: m 

(a) Demonstration ~J'sustuinahle business models. "Demomlmtion of a viable business 
model, whether that business is public, private, utility, or even permanently subsidized, is : 

m 
key to achieving p~uject sussainability and achieving he GEF programmatic objective of 
hansfomung (or developing) markets for solar PV" concluded tk solar PV thematic 
review. While no projects have yet to conclusively demonstrate sustainable business 
models, two projects appear close. In Sri Lanka, a partnership between solar home I 

systems dealers and a nual microcredit organization appears to offer a sustainable - > 
model for howhold pu~hases of these systems. In the Dominican Republic, h e  fum 
Soluz DonuniGula is close to denlonstrating a "proof of concept" for a business model I 

' \  for serving up to 5,000 Imselmlds using a "fee-for-service" approach 

@) "Market trun~formation" approaches. The market changes brought about by 
P o l a ~ ~ d  Eficient Lighting have been sustainable. Two years after the close of the 
piogram the d e t  changes resulting from the project were still in place. Retail prices 
of CFLs in Poland decreased by 34% in real terms and Polish CFL market experts and 
manufacturers agree that the project was largely responsible for this dramatic price 
decrease. The project helped increase sales volumes and manufacturer competition, and 
the public education campaigns helped increase consumer demand to the point where 
the price decrease was sustainable. In Thailand, a refrigerator program appean to have 
alstainabiy transformed the refrigerator market. High efficiency refrigerators are now 
the mrm, and tlle highest l&el of efficiency became the dominant unit on the market as 
auiy as the second year of the program. In fa$ surveys show that a variety of energy- 
efficient appliances promoted through the Thailand project have sustained markets. 
Customers have been highly satisfied with the reliabiijty of the efficient pratucts, which 
suggests that the gains fmm the market transformation progmms are not likely to be 
reversed. 

(c) Volur~tary agreements with the private sector. Two of the Thoiland DSM market 
hansfonnation prugranls (fluorescent tubes and refrigerator labeling) have had 
sustainable impads oil the market. The volunm agreement ~ I u d e d  between EGAT 
and fluomcent tube manufachum effectively and completely 'wadid '  the Thai market 
clear of inefficient T I 2  fluorescent tubes. In 1994, when the program began, effic~ent 
tubes had a 40% market share, and by the end of 1995, the efficient lamps had 
achieved a 100% m d c t  share. 

(d) Establishment or precedents of new legal frameworks. The ability of projects to 
foster new legal h e w o r k s ,  whose development might not have been possible in the 
absence of the pnject (i.e., no need for lawmakers or administrators to consider the 
legal issues raised by projects), is an important element of sustainability. For example, 
the value of the China E r z e r ~  Ef/ierrcy project may be as much about encouraging 
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new legal pmedmfs a- mmamal b as it is drna enag). cffricac). 
in-&. The pmjcrt k likely b sd ixecdm~ la thc el- sma of 
ESCOs in China. Such precedent is f a  thc tiam p u l h  of rnc ESCO 
hxfusry in China. and uns mly passibk a h  h e  k pila ESCOs had p n  d 
axumulacd suficicn~ b warrant govunmeu mutiny. Second thc c a a x n n l  
fmm thl the thne FSCOs have llrad with heir c l i i  a h  came w d a  gommmm 
audiia m i n y  d crated thc need f a  the gownmxn~ IO formally cksify ihcsc 
types of contncts. Once n kyal ruling aaur. & fuarc ESCCh and meidaa d 
k e  l o w a ~ a n d p r c a i e r ~ i n s p p l y i n g t h c p c r f o r m a r r c ~ m a l c h ,  
i n d E d l m g b u s b s s p l . u s . d i n ~ d I C ~ a n d a ~ v r Q l r m r r d  
performanrr mmwrting. 

(a) Pr~votization of powcr rrtil~rier supponing demand-srde management. in TIPibod 
k&ofthchighlysurcssfulDaMd-S&MMagemarOh@SMO)dthc 
national e W  utility (UG.9T). d tmder dw pojm, i s  uncanm in thc k c  of 
EGATs planned privatiatim Thus dapite impcsive achicvcmars lrnda tk popQ 
dIC main iMoMtion pi lad by thc pojece-mc plblic)y-sqpomd DSMO & 
dseiC--may no( be smfaimble. 

(b) Shon-term power-purcbosu rurifls for fl.d&sed ~nenwble energv A n&rincd 
mdceS f a  mall hydropower developman lmda thc Sri Lnnka Energy h r e s  
projed is quewlorwbk +en d r  Bay power-- tariffs urn Triffs 
 we^ tied to short-run avoided utibty asis mrts bared thc p%e o f d  in 
1997 and 1998 tariffs wvew se( at the  of 5 c ~ l o I i U I  a d  mki-hydro 
development flolrnshed tlowver. became of the dowrmm in d pirrs in 1WS-99, 
pries were only the quiml~w of 35 I , W h  in 1999. As a muk all dndoprrn 
~ S t ~ i n 1 W  h d t h i s ~ h a s ~ t u n ~ i m g a - m  
haasr of pri\arc Mni-l~ydnl &ve- in Sri Ldia 7hc low miffs ad raaohsd 
dispne [on tariff dnktan methods] have oacd a docp skmp in m a w  
develqmmt" said a pnjm Qna q m i  in MOO. 

(c) Consumer finance am1 nrrol hur,ness depndence on project resourex The 
Zimbabm Solar Home %stem pro@ ratted in a p ~ l y  expanded rrnvorlr d 
private dealers and IU.OM) s g e m s  sold, bur thae are quesbm a h  how the 
cormmaedit will besustauwdaAcrthc A- F i i C o r p o r a m  mdvllg 
hndwodrdD\rn. Tlusfundk d e p l e c c 4 p a d y k a U S e o f ~ t c m a d  

. . 
p a r t f y b e c a u s t ~ f ~ ~ a n d m a a .  A k o i n q u s l i o n i S B ~ ~ o f t h c  
b u S i i e a a b i i s M o r s b m ~ ~ t h c p m j s c ~ ~ .  Dwin$thc 
p j e q  busi- \VCR drpenden~ on the Ropa -t O h  (PMO) for 
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customers, credit, equipment subsidies, and even the equipment itself. Without the rn 
PMO, some of these businesses have been unable to operate on their own and have i 

closed. 
3 

(d) Project imple~nentalron arrangements that do not demonstrate business models - >  

The Ghana project was originally designed to demonstrate a business model in vhich 
the national utility would provide fee-for-sewice to rural households using solar home I 

IL 
systems (see Annex 2). At the conclusion of the project, the costs, service, cash flow e ., 
and management of tl~ese installatim m l d  be assessed in terms of the viability of this 1 

model from tlle utility's perspective. The demonstration of this business model wuld 
also be used to convince other private companies to enter the market, which is an 

i 
.. '> 

explicit project objectiw. But project implementation responsibility was transferred to 
,=.. 

a "project" established undrr the Ministry of Mines and Energy early in the project , : I  
implementation. Althol~gh this office may succeed in installing and sewicing a given d 

I& of systems, given that it is under a government ministry subject to its mles and 7 

regulations, detim~~str~ting and judging business viability in a transpent commercial 
manner is bound to Ix ditiicult, meaning that sustainability is seriously called into 

. f i 

question. 
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