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Roger Gale. Karin Sanitoro, SIIzanne Maia. Joseph Chalol. and John Meyers of 
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\Vashington ltcrnilt iol al Eriergv Group. and Gopal Kadagathur, Tadetisz Swiczawski, and
 
Sharad Gaudlhifir of Advanced Enginecring Associates. Su)stantial input and editing
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Enixssy of Arglitillia. lhe ltcr-Aniricain )evclopielit HlPank, the Internatioial Finance
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This pill li(.ition was I ade possible thirot.igh sip)Iort providcd by ti Office olf Enlerg, andI 
liifrlstriCtc . I[ralli IfoI Resiarch and )evelopmientt, U.S. Agincy for InterInational Ievel-
Spinicilt. Ilihcr tle tenus of Coi tract No. ANHE-02-t 1-1-00-9022-00. The opiliols CXlwessed
 
liercillarc I ose of,I"lielot lios ald do Ilot licccssarilv rclcct tie views of tie U.S. Agency for
 
[IllerlatiOll )evelopmint.
 

IHrsilicss IVoc'ls So'rics -e rl](-t new pu blication l-fromiforts tlie U.S. Agency for lilternational 
I)e'vclopiilil's Mffice of Eilirv aiid hiifrasl '1 lilre. The scric:s incltdes reports oi plroiising
(icrV aliid cliviroliiiliill inarkels ai( business Of)portllnitis il developing ('oillitries.
Rcpois arc oIvilirig length aiid coitiit and llavy bc regional. col lit ry-specilic, or fbtised
 
(oi a pailicr.far iiarket segilierl. To obtainl 3 'ille'ssIoclis S('ns rcports. plhase contact Ihe
 
()fiI(e of Hniewry illhifrlastriutr, at (703) 875-4052. 

Nowe: So t uces ti- figircs adii (alcuilatiolis in this dlo'tlli'ill calili be founrid ill the following 
report: (;I)o1Xl ('liliil ('lln qc Aliljiili IMro hC:Ji('oCJciu'ralioi: A MarktI Assssnmlll of 
('C.li'ralioiI'roiccl ()pponlhiooilhs ill K('I! lel,lopiniqCountries. Office off E'ellcrg aid liifra
stI'Icti'IF' lhtir 'll 
 lfor Rcsarmch alid )cvel opiniit. U.S. ADevenenty for l)lpiiient ,Iiitri'iiial
,;tiii( 1992. Siic c ('oliipleht ion ofllis study. Brazil has ailil lili'etd its decision to privatize
lI;[,IlIT()IRAS. Tllc clpacity of Ilic privatiz(d assets will total 45.000 MW. aid (oes iot 
il'hide tic 13.000-IMW llaipil iro)ilc(,i. The Brazilian goverliient is to select a conisulfan to 
advisc Ilie goverlillii ()i privatizalioil imodels ali(f to addiress such (ficsiolis as whtlher or 
iot gcl, eiOli di(ft rrisiiissi'i sholild ihe l)ri\'atizcd ,c)pral(,ly. The goven riiitl Wiits to 
invest igatei alliliatlye' iiodels soi thil governmliei t C(oliililissiOil iniav rliak( all iilitial decision 
(ll f'orcign iliv.tlnlcilt Iids. lrivatizatioi will be coindluctecd 1w alction iindi will he lilostlv ili 
c(,hlaiLe fr0lr obligatiois ofIlichbrazilian(hl)t governiieni'it or 1)riv\ilizationi v'ouitiers issuetd bV 
Iic goverimiiit. I lF('lililiary diiscrissions iiliicatc ifis likely thait E'II'ROI IRAS subsidiaries
 
eclrvicos dc Ehlt ricih ide S.A. arid Espirito Sarito Cent rais Elet ricas S.A. iiiay bc Ic lIirst entities
 
to be privatized. 



EXECUTIVE SUMMARY 

Political p)oxwc 
in lHiazil was tra iskerrcd Irol i niilitia-y control to a democratic regime in 1985.
 
Economic performance in13azil ('1 Iri-eit ly lags belhind its potential, and e('conoiicggrowth has
 
typically becn erratit. 
 Il tiet past decade, lrazil's external debt has consistently been allmong

the high-est iltie world. Ilowevc,.ther 
areinlications that the ('o1niservatiye,c6c'nomic"refor
 
prograi has hld ).'-iiC-1t'fft''t,-. [3usincsses have begtiT rpt, ri tiug calpital I)reViotSly
 
invcstc d overseas aid stlling off ilventorics.
 

I'e lraziliail c o olliy is i)1liloso)phically ol c"of free entcrprise. )ut there is 'onsiderable state The Brazilian 
aid sc'li-state participat ion ill \'alois stricgic sectors. si('h as steel, tral)ort. and public economy is
 
scrrvi(ce litilil ies. Thell(' ipltroleilill indistry, Imr exai uple, is a 
federal governlment ilionlopoly on philosophically
ilhi produiction side, thohnl Somei (list rii)lit icn fnctiois are in private Irluiis. one of free 

enterprise
Birazil's ivcstIiiclilliat c is iarkcd by a hist -clanginlg Insinicss environlii'nlit. oftl
 
inclldil a largeeg(leree of Ulilcert aiii y. I'rign dir'ct investillilet largely i llnllil lfact illring

aid finnll'ce, relpresents a relaltively small lt, iiuportiit part of l3r-zil's cal)ithl basc. It is
 
eXl)ccted 
 )y tht inlitrnltiont al t'omilnlitiity that ille l)wrselt administration's l)rivat ization
 
l),'ogrili will allce 
 loi ig- te'iil l bal itcs. fiscal de). the filnancial and slock ilarkets. and
 
iiarkc't refoil.
 

Naitural restmi''cs, e5pJ)('eiallv \'vvast ninc'ral (lJ)osits. iiller, iid wltcr and agric'ultlre were
 
Ile tradiitio al iliiilstay oftihlc razilian c)lliliiv. 
 holstered l)v abuindaiit hillianl rIsotlrces. 
Since Ihec {9(Os. Ilowck\vr. tlIcie' has l)cil il il'rT'ascd eliplasis on industrial dcve'lol)nelnl,

flailc'cd hil ely y ('Xl'rnlal l)orroVii g. This has r('stltcdl in aiilore lNhlmlclcd miixture of
 
(clilliodity ;(iiinI'l 
 ittcti('.(l 'Xl)ots,but has )rouglh ,itll it the ci('iniiitioii of high
"ol'cign dcll. 

Mmlav Iw'av'' and {)asic' inhltries. iinIclin the cler',vI indulst y inBJrazil ai'e government
owil('(f. Seriot s cflforls ;ir 1ow Ilnderwvay lrivaltiz.e,to \'ariol is sectors o lite encrj, indlhsty. 

Electricity Sector 

IBrazil's c'lect ric' power, t raiislportiat iol. and elcc''oliilii ii'at ions systenis generally have kept 
pace withIi (l('velopn lt. Iut lack of' i 'ivestilciland liaintenainice funds in recent years have 
nihade it dilficlIt for tls('c' sectors to ilec't growing cllanid. 

i'lIt' ceintral gc vcrliiiiIt is illil(' lPwo-ss of initiatini g private sc'ctor' partici)ation ii Ihe The central 
'Xplanlsiol cf cht'ltric cl'i'nltiilg 'alat-ity.NIs well as l)irivatizationi of niany port. railroad, government is in 

highway, ai1di i'lc't'clillilic'ationls {ic'ilitics. the process of 
initiating privateBrazil derivc's 9t), 'r;liiilig c'a l)ac'ity I'rc)ll Iw.vt'I. cf itIs gnl hyd ro )o\v'r: Ilow(ver. lIeI('lol It ,is sector 

rich ii c including ii.i natral gas. coal. i iranithu.oicr cit'r(', , stlln-c's. cI'ircoal. wood, participationin
)agasse and (Ither bioiliass fitl s. the expansion of 

electric
lic eh-t'tric pover sec't'tcr vas origihially ow'icd mainly !w foreign privatc int'rcsts, most of generating
vihi('h we're tranusf;oritd into utb)lic , titilitic's dliring the' 1960s and 1970s unclcr tlic iiliht arv capacity 

reginie. 

Overall t'og('nc'rtlil pot{t'nliia inmljor ind,irial sc'cthors illBrazil is 8.832 MWe. IEstiina tes
 
)Vall i(nd{isy organization indicatethat the suga aiild l{otiol induist ry offers oie of'the best
 
atnd largest lotenltials for ('ogenl'ration in Brazil. 



In 1990. sell-gcnrators including cogencrators provided about 140 GWII olfthe total 236,000 
GWh of genleration spplied to tile grid. Tihe alioulit of cnergy prodiced for11captive load 
conlstIIIlption t Ilsc sel'-gelien iIoS,('5ilsi..iI I maiIIly of ind Istrial eIterprises, is Iist allyI by 

not incluedl in lt figilies for total electricity market in B razil, but represents i) to 5%, or 
abotut 10.000 GhAVI, of total electric cons'-i t ion. 

At preseit. v'ariois industrial complexes produce electricity ising cogeneration mainly to 
st ply their owI1 i In relci Its 8 tIoldo IV(Ii Seel Ifre St Ipply of electric power. There has been 
no incenltive to prl'oducc and supply electric power tlheo grid systcl due to a subsidized 
tiniforn pri('e (I leticity. Price Si bsidization prograims.however,are being phased on tand 
the selling )rice of ciectiic power is expected to rise to a frce-market level. 
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1. COUNTRY OVERVIEW 

1.1 Political Background 

Brazil was a Pfort, ugese colony 1ntil 1815, then btielly became a kingdon of* Portugal.
Independence and tlic Formation of an cipire were declared in 1822. In 1889, a republic was 
l)roclai1 led, Jtilloh icin.gi li c aofconlstitlitilial democracy. The countiitry was ruled until 1945
by iiiilitalr dictatorship. tihc Iby clected presidency until, 1964, when it reverted to military
rile. In 1985. Ihc militar retlirned thc (otlnt 3 , to a democratic regiie. 

In 198G, ai new Constitt ition, ill(i seventhI sii('.e 1822. was written by a special assembIv oflthe 
National Cilgress. ilt Was- adopte ( O()l)cer 6. 1988 'I'ie Con'stitutiton1 (lemo'ratized the 
L()vtitetitII lirth lh relqtihi-i electionis(ilir('(ct I)V scecl: ballot. calling for milore political
)arlics. scki ig liet- abolit ion of, (eiisot ship. recoltlniiclding broader ,tolnotillic power for"

Ctinigr.-;s, aidt'iliilating presidential (lecrees. Ihie Constitit ion1988 also (o11ains
provisions f6r basic publie he'alth clarc. a 410-hlir work week, aid ciivironiiintal prote('tion 

Ihle f'edcral gove,inill consist.s of Iree I)nail.es: exccL'itiv. h'lgisla tive atidjidieiary. The
IPr(esid('nt hecads (ie eXec(tlive braiclch tider ,,vli(el i l'ivil , (?abiii't 01 x'ate.operatviee,The
legis-lat he branc'h is ('otlposCI of'two eiaiiiers: the Se natc anId tlie I ;o iS- f (Repir-cent at ives. 
Sii (, t \-lxtrty illte d,( I (31 N( veiiiher 22, 1979. 1i'azil Ihas ltad a ilt lit i party democracV. 
withI ies relrsetted ti 'xretit iiiiiiirs ofCollgrcss. 

8-Ye"ir I'riis. and t I( .195 11ifse xiii l)cS serve 4-year terims.
 

I3 r)art T( 8 1Senators are elected to 

1l1 1989. 1Pr(sidetit Feltiaiio (Ctollor (, Mello was elected to a five-year. tIloll-reilcwal)e terii.
('ollor's politic'al party is I-latively siiiall, anid there Is little stlp)otr6- Congress.for hiinill
Altliougl inav iienihers o otiress iiay agree witlithliccssityv oftlic totigh ('('() olii' and
fiscal coti'se taken by tlhe l)r'-;t' ixildiiniiistratolii. tiost do not piblicly CXpress aiY stipport
fir tlhts(' policites li- )olitical r'asoiis. Recetit itiitiativ's to (as( lr('sstiit oi stil ({'k t
te)payit'tl to thn' f(lhral govt'rtiiirit is (,XI)ette to iti(tease state-level st)l)o( 0-iIi erefortIs
ift'('-miitic (,evelol)tiiit l)trocdts. Since' ht is liiitel to) oii' tt-i.. Collor is iot licilg anylica( -Il''{ l clc('loi' clia'h elh.nL(s. bill lite ])r'esentx aI lli:-;,1 x;Ixio(lI~ l,.,(' loilic' slic'€,..ss ofr f;ilit'r, 

(as )erc.,eived'{ fi'iii wilhii Brazil) will be t kt'y fattor iii thit' resttlts ofIa plcbis.ilt', scli'duled
for Novent,_tr 1992. wftich will dtetIiiiti wli'lt lit Brazil will (oitiiitit with its cilinr'ent
 

p)r'sit(.cl1iial sysil('tl t ('haitigt to aI parlialii itlli- ont'.
 

IBrazil Ihias 26 statcs, tlii-t I*d('(lt'ral tlTrliori('s. ati( oit' 'deral district. Brasilia, which is the
sent of tIn' t'dC'craIl govtriiiiit. I'le'dt'ral govt'lt iic it dictates to the states )riaiarily when 
itilt'tiitiiig niiolia{ policics (lit'c'ld at achi'ving s'curitv. ecoiioniic stabilitv. cci-,efv

dc(velol)iicit Sell, stiflici'ii(,. ;ricd other goals which reqttit'(, central coorditiafioii. 

I (mW('vtr, stitt's mtt' gralit'd coisitlt'ntl)le i)((ixe'ndeit )owers to t'ilahle thliii to adiiiinisfer
tlit' I)ar- ic'tla iie('ls ottlieir tt'rritor.-. Icli statt' is hacldt'd I) a dirctlv-electd goveri oi anol
has its own Cotistit tnitii. thett'd le is'-lat tito', anxd juliciau-y. Statts'; hav ' e atillhority to divide
or' ll'rgt' to (toralt' t('' stat,'s, pilliot, local 'c(iioilii(' devlopiielt )lalS. Ieorgallize their 
political stietittll s. Set stlte bIlldg'ts, anld l'vy taxes. 

1.2 Economic Background 

IH',zil's I;md art'a is 8.5 miillioii sqdmrt' kilonicters or aboit (.4% of the t'titiro, land area of the
Flartl. Ill triiis of llnit area. Brazil is ti' fii llltg'st cotititry in the world. According to 1990
(('tsis data. Brazil is fihc sixth most popuilois cotiitrv ill the world, with 150 million
iiihialuitatits or aotit 2.9% ot ie, world popuat)! ion. A~pproxitiattl,v (33% of, ifs inlabitants are
lesst han 30 years (){d. Alt hot igi t I av' ragt' p)ol)utlation dl('iisity of, Itazil is refat ivtIy low per 
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square kilometer, 60% of tlnw population is concentrated in the Southeastern and Southern 
regions, on WI8N of the ilations's terrilory. 

The Brazilian econoiy is philosophically one of free enterprise, itt I ere is considerable state 
and semi-state participation in various strategic sectors, such as steel, transport, and public 
service utilities. The petroleum industry, for examnple, is a federal government monopoly oil 
the l)roduction side, thoug sIllc dist ri)1 itioll function s are in private hands. 

Natural resouirces pecially vast iinl deposits. tiler aid water and agrit ultire were the 
traditional iainstay of the ccoollll, bolstered by abundant humiani resources. Since the 
1960s, however. there hlas been all increased emphasis oil industrial development. financed 
largely by external borrowing. This has resulted in ,i more balanced inixture of coniniodity 
and nial tlactilt (dexports, but has brought withI it tit' acctulniulation of high foreign delbt. 
Irazil has been forced to renegoliate loans because if was illable to service Wei.t 

Economic Eoinontinc iperfornmice in l3razil eurrent ly lags belind its potlit ial. and co lolt ic grow h has 
performance in typically betn crratic. li1 tIl past decade, I3lazil's external debt Iiali ((o isistently lbeen anong 
Brazil currently the higicst illt lie world. hritlat ioll has becn chronfically high since the I970s, and tlie counlitry 
lags hehind its experieu ced liperii ila thal ilt at abot it 2 1 ,' per moith.Therele late 1980s. It cI ircnlt lv runs 
potential 	 have 1betn frequ en t devalialiols and rcvali tat ions of the Blrazilian cult-i-cicy illthe past tan 

years. itsi tool to disguise or readjtust for declining econonmic (onditions. There are also 
pl'rsistel: large incolmc distnibl it io disparities in tile couItry. 

1.3 	Economic Changes and Privatization Initiatives 

The current I)espite coinsidceiable political o)position, tie c urcnt administration has comitled ifself to 
administration reforing th lhzilian economiy. tn the spring of 1990. tlie( governient introduced an 
has committed ceolloilic stabilizalionl progranl fbtided oil the prilcil)les of recllicing inflation based on 
itself to restrutulr ii g tiet( Iiigliy ilefficietit state-owned industrial base, encouraging foreign invest
reforming the iiuent. stabilizing the clulrlelicy. and esl.tlrtlftlring Irazil's initernational lebt. 
Brazilian 
economy This econoini( stilhilizit io plan includes tihe following iiitatives: 

I 	 renegtlialtion of fIoreign and commercial debt repayment and credit agreenents in 
1991-92: 

* balance of Icle 	 federal budget through a fiscal austerity )rogranm: 

" 	 increased national revenue through tiet( simplification and strengtheninig of tile tax 
systeill: 

* 	 liberalizafion of trade Iby reducing tariflli and noln-tarifi arriers: 

* adijustmernt of 	 forieign -uti--eiy rates to realistic levels that favor the export sector: 

" 	 integration of rtegional trade through tiet( iteation of Southern Cone Coninion Market 
(MERCOSUIJ: and. 

" 	 transformation and devell)lent of tile finacial sysl cii and capital markets. 

Iolh private bisitiess and govct-nirntit aialysts say that. for tile first tiie, despite enorniolls 

political pressure. Ilie 9o-rinil(1t is la-itg its ecolmilic probleuns liead-on, rejecting quick
fix soh ifiolls. Tlete are iindfca ions HaII lit(-onservat ive cOIl(illi" i-clotrll prog-all has had 
positive cffects. Ih3utsi tissCs areiret-palt ifii ig capital previol sly invest ed abroad at idsellitig off' 
inventories. Ill1991t lie ecinoiu- g-owt I rate was 1.3%,tip fronli -4.2% in 1990. Inflatlion 
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slowed to nearly zero wit hil the fhrst illot 11of the progriII, gradhMlly rising to about 10% per
month by August 1991. 

Table 1 

Macroeconomic Indicators, 1990-2000 

1990 1995 
 2000
 

GDP per capita 	 2,300 2,500 3,200 

GDP (billion 1988 USS) 343.8 428.5 573.4 
GDP average annual growth 4.5% (1990-95) 6.0% (1995-2000) 

SOURCE: PianoDecenal 1991-2000, Grupo Coordenador de Planejamento dos Sistemas Electricos 
(GCPS), Ministry of Infrastructure, ELECTROBAS, Rio de Janeiro, 1991. 

Ahhull li lnizilial is(al id olitar.,n l)(,1lrl imlic has h'el l(lrat 'ly l)osi ie to date.
mnllyv crilical so(io-conollli,' i)robleiis (onltiilte to iei-sist whiel iiln)a(t 'VC0oiinlli, perlor-
I 11 ('e. distribtItIiotl !ailsl(olIl( I r( lli lly iI (jItIital)le,. Ilew Lov.'entiiil-tlIt's at I I ) to re'(lI('
this itle(Ilit, . (il1h(lingilliitioli "s I) itlrease it\i.still(,it in edt ication anI Itl)lic health 
)rogralns. has lieeln liaIlip)cred by limit((l tiseal r1's0hlt('es. hii a(l(lition. the goverililt is 

slrnle ling, with ii( tl.l to iml)l(i icll p/rivatizatiol sch'le iis. 'broigii il\e(stlllent in('l ntivs.
aI eI1er,.' (ollselvatioll progr- ills. hl a1i lex' ls ra('lcl i(hlot 0Qo ii 	Aigsl 1,991. alnd
(olIt i IIecl ti s,' (ll t(Imlev(ls o1l 2 0-30)u 1)11tr i I tI ltl ILi in le till of' 1991. (onsi I I arlsls 
hav( l llet., prd)(htiliol lev(els are down (altll1 oli hre,was a l)rietl' spirt in t!( second and
third (lmlers (ot 1991), anld Imniplovuient has risen. Interest rates for (ollillilecial
(levoptlllwnt loan|s Ir( r'nlinhig it apl))roximiately 12 al)ove the( level ot inlfalion. 

Alllhough it is still too early to gauge whetllr I3razil wvill slieel inl promoting healthv
((,Oiolmii grovlh lid stabilil,',, there is some opt imism that retformi-s will sli('(ee(l and I199
will st e sl rolig, across-th(-b)oar-d ecotloillie growtl. Ill lie short -terii, somie observers and
ecotlmllie toreislers (xI)e('t the oi y tto .ill ia new cYele of'l()growlh il 1993. an (Itlis is
gei'1rall', e out look rlrseilte Iby the gov iietl t.(rli lurthIrmorc, wlhe itI nc.ilsto cXl) lI.
tli( lirazilial ((olilyNis eXl),cted to (eX)erieticeexplosive growl il all sctors sillnttalleotls-
lv. wlhih votl(l lea( to slistaincdlgrowth rat('s ill tlhe ranige ot"i.5-6"d per ye'ar frioit the mid-
1990s 'o 2000. This (Xl)etalioll is l)arlly lt(c to theitlticipil(d improve d for torciginre(llitale
itivestilulit, wli('h mIav imiut(liat ,ly precee(le ltesti(. cxl)alsio l atid l'oster at ceolmllli(' 

booiiu otr itllile(liat('lv fiollov the initial eXplaisionl 
 of t' ie eeo)ony. 

fi 	 tih lotig-terni, it' Ii g()\('rnt'ilt i's al)l( to sthl)ilize iiflation. setire a realistic (x('liang(.
rate, m Iop IlleOet '(olloiy to) itl(reasel t(oreigli itlvestliclit . tll( ecololiy ('an )e eXlect(I to
imaititaii lhealthy grmwtll rates. A('(or(dinl, many mlieipat(, that electricity (lmanld nav

ine'rease signiilantlyfil Ias tHe Isin(ss ('lillate ili)rov(s anld levels of il'e'stiiient rise.
Fttrtlhuriliore, tli (oletrieity se(ator hlas a largel rl Ii oial ledsiiuanvit rtr;ul coiltllities 
have y ottlatiI 'lillecle(triieat iotl, a|(l ina ty iirban dwellers 1,aek air (otl it iolling and other 

i)asi (eleeric'al .t'I)lialces ('()Ilmlol ill d(evelo)e(l (')Ililtris. 

"I'lie liew go\!(rti|l('nl has ilirodlice(I Sl(ial legislioln to privalize i1ny ooti)pallies whe(.(
sll( part ii(il)aliotI is (leetuied I iiiiess titi,ll. Te'll adlli list rat iol I as I) it ill placehI ie(essiy
ald'llinisl rall ive lehi wry, to illl pluI el Iitaatibit ioiis privat izat iotl )rogratll. as well as to opeln
Irazil's 'ilrket h11s to t''reigi i goods. 199 1. ito Ir st; itc itcterprises w(re' sold oti. i(icludling the
large Usilina',s steel conlpay. anlI a ialjor railroad equil)ment liatitltirer. Malersa. The,
valu( of, the tolii- state(-owned cIt(rl1rises )rivalized ill 199 1 totalled US$ 1.7 billion. (lqtal to 
0.5% o l'razil's GNP. 

Many critical 
socio-economic 

, 	 problems 
continue to 
persist 

There is some 
optimism that 
reforms will 
succeed and 
1993 will see 
strong, across
the-board 
economic 
growth 

The new 
government has 
introduced 

special 
legislationto 
privatize many 
companies 
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In 1992, various 
state-owned 
companies are 
scheduled to be 
sold 

It is generally expected l)y the international community that tile present administration's 
privatization program vill affect long-term fiscal )alances. fiscal debt, the financial and stock 

markets. and market reform. 

Tile greater aceptaike of the move to privatize major state-owned industries by various 
political factions ald interest gioups encouraged tile present administration to expand its 

privatization plan for 1992. Even the l)owerfiul labor unions are )ecoming more reconciled to 
)rivatization in some form. 

The government was not satistied wvith the level ofloreign investor participation illtile early 
priv'atizations. Stubseq(ucnq ly. it has relaxed fbreign investment ruies regarding the pivwatization 
process in an attempt to attract more fbreign investors in )rivatization auctions. For example, 
one slich micasti re rcthlccs the inmmintu period fIr*u twvelve yCars to six required for ca)it,.l 
to remain in le cou It \ivwhetlinve.,tled in the stock of' privatized comllpalies. 

Over thc past 30 years or so, a majority of the heavy and basic industries in Brazil including 
the energ'v illdtuslrT becae', nationalized. Serious eflorts are now unde2rvay to privatize 
variotus sectors (, ifith neri industry. 

In 1992. variouis stale-owiicdl companies (inchiding steel, plastics, river transport, shipping. 
railroad. )etroclhelmicals. aircraft iiaiuifhct uring, and copper sectors) are scheduled to be 
;old. The Nat ional lir'vat izat ion Commission and the 3anco Nacional de Desenvolvimento 
lEconoinico e Social (BNI)ES). a lasi-govcrninental development 1)bnk charged witi coordi
natior oflle privat ization l]ir)(ess. piushe the l)rivatization of ports and highway ( oncessions 
becai use of lieIhi4h coistrui'ictoion 1(1 iillill ce costs of llese ty)ps f)ullic works andad Il 
the lack of cffirieit inatgenent. 

Tlle tillltil le for" tihe sale of illore tIhall IWelty-two state-owled companies in 1992 is 

plroceeding as l)la.iie(I. exce)t . wlil, illa few perceived lack off'cases, the government a 
interest or ad(liiate fllnaicial olers anod subseqLuently delayed the bidding. Such entities 
include the fertii-r, iron and steel, river transportation. plastics, l)etrochemical. chemical 
and aircrafl industries. 

Brazil's electric power. transl)ortation and telecommmunications systems generally have kept 
pace with developmlent. )hit of investlinent and maintenance hinds in recent years havelack 
m1ade it diflict mt for these sectors to meet their groxviig demand. This has become a primary 
inot ivat i-a for the central .ovcrninient to initiate private sector l'articilation in the expansion 

f electic gelicrat in capacity. Ilowever, thc high debt level of.many .acilitics in these sectors 
may iml)ede their lprivalization in tile near Ilture.u 

Until recently. it appeared unlikely that the debt -ridden electric sector would ofler any 

op)lortumities for sales to the private sector. Ilowever. in March 1992. the Brazilian 
go\er-miient indicated that tXvo of the stalte-owned utilities vhich it ol)eraled would be 

privatizedl in 1992. These utilities, LIGI ITand ESCELSA, serve the Rio dcJaneiro and Espirito 

Santo states. 

It is not cX)e( ted that tile oil and natural gas production facilities (owned by the natioaal 
company. PE'I'ROIBlRAS) will be sold off to private investors, although some of tile subsidiary 
collanies not involved in l)rodmction or transl)ort tioy be offered for bidding. Ilowever, a 
recent shift in federal policy now allows niew concessions to foreigil private clt repreleurs in 
the oil and natural gals exl)loration and development fields. The government, however, does 
not intend to give Foreign bidders any preferential treat-nerit for the development of the oil and 
gas fields. 
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2. INDUSTRY AND PRODUCTION STRUCTURE 

2.1 Manufacturing 

The countrv has a hu ge and relatively sophisticated industrial base, which is currently thelargest contributor to ec('onomic growth. Ihere is vast potential fbr expansion in all areas ifthe current economic stagflation canI)e overcome. Ma jor industries in 3razil include pulp and 
paper, sugararnl alcohol, steel, allinilmni, oil, pctrochenlicals, cement, textiles, ship)ldiling,automol)ile manufactturing, miling, agro-industi-y, and food (including beef) processing. Ofhllese industries, only shipbuilding is curiiently showing trends of decline, 

2.2 Energy Resources 

According to EIT'TROI3HRAS, the national eleclric utility, the estimated generating potential
of lBrazilian hydropower sources is 225 GW. of which only about 50 GW i, developed. The
lederal governlent intends to maxinmize tile development" of this encr ' to avoid the use of
mWo(e cosly fossil fuel-based generation ald to reduce energyl imports. I lowever, there isgrowili opposition to hydropower in Prazil, focised mainly on the large l)opulation
dislocations and major iipacls oil ecological systems. IProbleml ically. most of the potent ial
hldropower sources are located far from tIhe largest and lastcst-grovinlg load cenlters, thus
'ostly. Iol,-dista8w(e, high-voltage t "Onslissiorisystems are needed to bring this cheap i~Vwe 

Source to cos1liers. 

B razil has an abundance of other ener.' sources, includinlg oil, natural gas, coal, tralli.m111,
charcoal, wood. bagasse, and other biomass fuels. The potential of these enet' sources is 
Ill1)tly Il itapped. as can be seen in the followin lfigurcs showing enerq , reserves and primary 
cnergy production levels. 

Table 2 

Brazilian Energy Resources and Reserves 

Resources and Reserves Energy
Measured/ Measured/ Equivalent,Type Unit, Indicated Estimated Tot3l 106 boe 

Oil thousand ml 438.779 438.779 2.759 
Natural Gas thousand ml 116.008 - 116.008 770 

Shale Oil thousand m3 445.100 9,402.00 9,- 47.10 27.866 
Coal million tons 10.187 22.206 32.393 28.258 
Hydro-electricity GW/yr 67.0 39.5 106.b 1,973/year 

Nuclear Energy tons UO, 192.540 108.950 301.490 9.769 
Peat thousand tons 129.330 357.960 487.290 2.918 

SOt'.3CE: Brazil 1991, PETROBRAS, Rio de Janeirc,, 1991. 

Brazil has signiltieant eon'"imed oil reserves. In 1990, oil reserves totalled around 450 million
Cubic leters. In 1990. l3razilian (oesticc uide produc1tion totalled 30.5 million metric tolls,
al increase of' 1.21% over the 1989 production tola!, cont imlilig a steadily upward production
trend over the past 25 years. Meanwhile, imported crude totalled 28.7 million metric tolls. 

There is vast 
potential for 
expansion in all 
areas if the 
current 
economic 
stagflation can
be overcome 

Brazil has 
significant 
confirmed oil 
reserves 
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Natural gas is 
not a traditional 
fuel in Brazil, 

and the 

expansion of 
this fuel source 
has just recently 
been given 
serious 
consideration 

Only 3.7% of f3razil's crude prou(Iction is usect as f.c for powering generating stations; the 
industrial sector consules 13.6% of the total product ion. 

Total domestic consumption for all petroleumlproducts for 1990 totalled 58.3 million mcric 

tons. Brazil's aim is to achieve self-sufficiency in crude oil by the year 2000. Prior to tile 1973 
oil crisis, Brazil imported about 70% of its oil requirements. Total enerky imports today arc 

about 23% of the cotlsumption level. Ijowever, it is estimated that this goal would require 

about live to six times PETRO131PAS' current US$ 2 billion annual level of investment in crude 

exl)loration and production functions. 

Figure 1 

Brazilian Oil Production, Including Natural Gas Liquids 
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SOURCE: Brazil 1991, PETROBRAS, Rio de Janeiro, 1991. 

As shown in tihe previoiis graph. B razilian oil andliatliral gas liquids production has almost 
levelled offsince 1985, wit ll (mlest increases illoffshore produ(cion inl both 1989 and 1990. 
These increases may I)(allrihitiable to extaitded offshore prodlietioI of'iat liral gas liquids. 
The natural gas ma ket as a whole in Brazil, sl)ecially in tile Rio de Janeiro and Sao Paulo 

areas, has grown vitl thel imncreased availability of this ficl sot rce in the past few years. 

Confirmed matill al gas reserves, as of I)ecember 199 1. were calchtlaed at 11(6 million cibic 
meters. In 1990. 1)rodution of natural gas Iotalled 6.279 illion ii it et ers. and total 
doltesti( ('oslI th)i in Ihc same year was 5.095 hillion ('il)ic imnet.ers. Almost onc-fifl h of 
the anl )utprodtced (l9)%) is flared off at (itsoi"t('e, maildv beca se there is |to available 
t ralsportation for t fcgas at soite sites. Of lit? cot ts.iitcl'd total. 3.344 billion ( ibi(" meters 
was i sed iltI 'lelry prod let ilit faIkil ices. al ld 686 million (illbi( mttet ('s was usedi.s lac(dsock 

for petroelteiial prodiethioll. 

Natural gas is (-misidered valtiablc itt Brazil as a lfCedslock I,)r othIer derivatives prodltced by 
Ih( )etrodtectical iitdlistry, inchelding illethat ol aid ethanlol. which arc ised extensively itt 
teitallsIlfrt at iotll Natut traditi onal filtl it lBrazil, and Iilte siotSet'or. ralgas is ntttI expal 

of this fuel source, c(iremncily repreitsctiing less than 2% of lBrazil's total cnergy consumption. 
has jusl recently beeit givell seio(lls e(osideralion. 
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Coal reserves, which have a c'onfil'mcd level of 10.2 million tins. and -estinlafecI IeIrvs oftwice that level, are mainly located in t Ihe soulhI I region of the coInt cN,. I lowevcr. (Ie to the
imlpact of the econolic recession in lBrazfl, the level of mining was lowver in 1990 and 1991
thani i )rIecedingyears. [or example. ill 199 1. coal illiningproduction totalled 9 12. 167 metric
toils per month, which was 39% less than I iat mined ill 1989, alId the coal lprocessiflg (apacity 
was 228,833 tons per month. 

Tile total aolibint of, coal produced il lBrazil ill 1990 was 14.57 million mletric toils. which
includes 4. 1 million metic' tilns of'sIcaill coal and 10.47 million metric tons of Inetaltirgical
coal. The Illialily of lBrazil's coal is generally low in terills of elncr-gy value. Tie st e! sector
conlItIllncd 9.9 Illilliol I1ilct ric tons of,t lie total coal prodced in 1990. Only about 2.7 million
mletric' tols olcoa were buLnied ill theclloectric plants. Other coi st5olrcl-s Used I. 1 million
mlltic tons olcoal. All ofthese tigures were genrally lower in 1990 than they were in 1989. 

The federal government's 10-year clectrnicify plan lkuio I('Dece'Fl (199 1-2000). promotes the
(evelol)nlet of coal poweriplants ill Sania Catarim ad Rio Grance do Sill states. all ill.elicral. ilhc role of coal as anl clicrqlN SolirCe is cxpcccld to ilcease. Tllc coal ilc]. st ry isc-il ircl ill tIleIhands of tile private sector, vhicli has beel l,)bb*ving the fecleral government
for niaiiv ycars for ii crcascd clevelopmnl Ilpport. Tile Ministly of Sciei lce aId Tc'licoloLpy
is spo Isorinl I, researc'llh aild chlleioltlratioill proj,-ctst lbr clean coal technologies. Coal'scoiil)ctili'iv'lcss with oither fossil flIs ill ildlisrial apl)lications is eXl)(cted to grov. 

Brazil Ias h1istorically isedl vIariolis h.oillass sources for lll inrposes. ilc'luiinlg wood alld
woodIby-procdl 'l s alcd tIle 1) iassc (waste ii aterial) frmlI st igarcaie crops. Afler te 1973 oil 
crisis, lie Nationaicl Alcohol Vlroqrcmmc was inli lcl by the lrazilian govenmfl'nI. This 
pro.Lgrai promoted llew idcligClotis iroduliotl of' alcohol frolli Si.Lal cailC ('Tops as atrallst)poratioii-'l slbsfit ille fn1gasoliilw a-a av to redul ic' lirazil's (lp)eilcl(eIce( on iflmpoled
oil. SI bsccpliclitlv, sigar iit' crops proliferatedli ldcr tile govei-i cl-s.lisicizcl alcohol
pr)i-Iills. aildI. 'olillli' tile use ol'bagasse as a fuel for cogentiltion filc'ilities at sigll
and alcohol mills becaillc widcspread.trailspdoi-tatiof fue(l was 19%. ailcl -t2? 

As of" 1991. the share of alcohol ill Brazilian(Ifthe total cars iil Use' il l Ihazil usedl ;ilh oliol-Ilasecl fiel. 

Thle Nationlal Secet'ltariat fto-"IRegional lJevelopll~nt rgi ilts thIi cp ia It ity. q Vlity,pricing and 
export of rihazil's alcoll1 pi-olct ion. Major alc,h l list illcrics il( Iocald predlomiiafltly in
tile Northeastcrn aind Sou theastern Ir1-egionis of' th collilli. IPETROII3RAS is rcsponsible fior
 
tIle tran.sportatioin of alcohol.
 

There are largc coiflirmed i rallifill reserves inf Brazil, m'asiuring 301,490 tols. but Brazil's
iitic'leai- )owT 'erpr lgaill Imis beein sharply curtailed alteir experiencing onsiderable piroblemls

withtIl e availability of its olle c'Oimiplet e litmc'Iar iilit, Afnlga 1, which caime oil lie 
 in 1985.
Tile c'i rlimlt l)rcliminar, chiaflt of tile cillcrgv plani cxtclii Igto 2015 ou tlines tIle collpletion
olAngra 2 lliclear iiilit, )u t suspends ft mt'Il"e- ('cliisticti(li oil tl l partially ('colstriutictedl Ailg'ia 
3 imil. 

Also. Brazil is instituting short- and long-teli plans to prolote solar. I)iogas. wood c'hai-coaland other indigeno is cncrLv reso clr ces, includii ig technllogical dceveloplments to in'icrease ihe 
value aid utilizationIlf thhese fticls. 

Tile Sec-rctaiiat of Sc'i, icc and Teclinology is r,*'spollsiblc for technological iniovioiclns
r' garling the piroot iol c'coal and alternative rencwable enerkr' soircecs. lic Se'cretariat of
EIllV cr-eateld the )ivision of Eicirg' Development ill 1991, which is res)onsible forcooi-clilat l gnall (stlabl islinlg loli(cies and dcl pfiv(hefl plans for-these' non -tcditional fuels. 

The quality of 
Brazil's coal is 
generally low, 
but its role as 
an energy 
source is 

expecte~d to 
increase 
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3. BUSINESS INVESTMENT CLIMATE 

The Brazilian The Brazilian rules tor allowing foreign capital and repiairiation of dividends were modified in 

rules for 1991 . leading to a more posit ivcforign invest nit t'linate. )oul)le taxation of mullinational 

allowing foreign corporations was endeldl. iiaiy import barriers Were ec(tice(d or reiloved altogether, and the 

capital and inibrinatics market was liberalized. Fther, prol)osals to eliminate disincentives to foreign 

repatriation of inWestment are pending ill Coigress. 
dividends were 
modified in 3.1 Foreign Investment Issues 
1991, leading to 
a more positive Brazil's investmnlt cliniate is iiarked by a last-changing business environilient, oftcn 
foreign including a lrge degri-e of til'certailnty. 0 'ondiions tenld to changeEconomic poii('ics and 
investmen' errati('ally, ma king for instability in the mrket. 
clima 'e 

Several e 'oloiic probhlems exist that make foreign ilWestlilent difficult. Inwllded in these arc 
high inflation rates (with a hist or-v of spells of lyperiliflal ion), little industrial investment and 

iioderni.ation tltiring iti last decade, and low levels if t'ore'igii exchai ige. 

Brazil's )espi te conioiiic probl'ms. Brazil Ihas several conditions that are coi idticive to inivest ment.
 

investment Incltling all al)tidaiice of inexpensive sc(i i-skilled aid ilniskilled labor and miany raw
 
climate is r, Iterials and fhodstulffs.
 
marked by a
 
fast-changing I nazil's ocat ioi IIakes it a fIavorale)h site for Sot it h Aiiericai i expansion prograins. and a lange
 
business )otcntial coustlliier narket exists within Br'azil and within Iihe region as a whole.
 
environment,
 
often including a Import (fillies, which are utircnt ll higlh in or(ler to i iCotiCragc a positive trade bakilace, are
 
large degree of XIpe(cted to i' rlti','td signif caintly by 1995 as Brazil becomies filly integrated into 0", 

uncertainty MECOSIJIL. Ac(ording lo a rec' t govornimiciit lproposal, ti-iffredti'tiom is to be stepped ti ). 

so that lie iaximiliii is 35% ilstecad of -1(). 

Cprerset's aForeign l'oreign ini'''sllt'ment is g 'nerally welcome to ili cxt lii t lat it provides jol)s and 

iu dit ''oolomi'i" 	 lc opll('ll. Sp cifically. forcin ins\' tm eit ininvestment is 	 long-tc",i 'olitil i lt'l 
generally 	 agricult re. t,''hiology. labor-ilt,i\ei idi lies. maii act tre ofctrremtly-inpoltc good. 

and ml,1 11"Ict tlre of exports are Ile a-eas fa\vorcd. Onc examnpile of tile fhvorablcblr'treatmentwelcome 
receivecd by l"Oi-igi iiv'stors iii tle export sect or is a )t"'v proposal 1y the prc.sell
adniinistiratiol to make' loans av'ailaleh froin domiistic' finnc ial instittitioins. at iiitiriatio~:tly 

comptlitiv' inlterest rates. to flweign cooijmny, siibsidi:i-i's iii Brazil engaged il t'xport 

act'ivit ies. Also included iii tis ini'li\'('JirogrLit art' p)la1s to incn'rase liiancil Ig options, to 

miodii finaiuiici teriis, to allow m e prodlcts to bv eligiblh for linancing,fr and to lower taxes 

andl/o taril' oil materials to eIt sed in eX)ort prodhicts. 

Ther-' arcas w iere for-ign owilirslip is legally -stri'tdit'l. mail ilv for ialioiil st''inity 

reasons. TIiese areas include descl ', ('o1liltn'ications, air Iransport, a( iandoletm 
explorat iolI), riiOi('ligi i. Tlhecr arc also somc rest i-icl ioi is oil t h ovllnrsl lip of' -1ral lai id. al id 

participaltion iil ihe financial sector and itlfo lilatics (ineluding comptt'rs, industrial 

antomtiotol and electronics). I lowe\'cr. )ec('allse of hazil's receiit c'llolli c diffictulties. 

several oft he'se s't-s aemt' iigopte dtill) to foi-'igin investllnt (set' se't ion on liivatization). 
['oti exampl', iflnl v barriirs to forcigi padiip-!i n in lie oil and gas sect ors have been 
reiimovt'd. 

Brazil has Brazil has gre-itly t'ased profit tild capital repa[tarit io rles. As of th enlid of 1991. foreigi 

greatly eased firiims niay register filla ncial incomt' as part oft heiir foriial capit ll bas'. This was not per-rlit td 

profit and capital belOre. but now has bconic law via a Ctntral Bank initiativt'. This change ill law increases 

repatriation lite aiiotilit tIhat is evelittially allowed olt oltle ,otiml-y as rel)athiat'd capital. The t'xchange 
rules 
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raite that applies to this repltdiation is thle- rate that prevails ol the day of fi le formalreinvestiflerit. This solves tlie prohllen of' inflation eroding the aniouts registered. 

I)uring the first Iwo ontI ofits 1992. 13razil has seen a trementlotis inflow of foreign cal)ital.According to the Ccintral 3ank oflBrazil. US$ 1. l billion enlcrecl t(licoumtry dring JaminyI
and 'ebrza iv of 1992. Ilall'ofthis capital took the fbri 
 of portfolio investmii ient . and lhe other
half'vas (liref ilnvestililciit. 
 This total figitire is almost as iiuth as the total invested inl Brazilc iilig all of 199 1. Total foreign inwestm ent il 3razil was US$ 1.4 billion iii 199 1. 

In April 1992, however, the rate of' fbrcign investmeiwnt decreased. "lliis is (life more to theinstability of thi ilitel-natiolal lhilanial sitlation, inclihding tie sharp1 (rop ill the Japanese
 
'qtniit, iiarket 
tIaii to cloinesti lprobleims. 

Foreigin direct investimlent, lhii-gely ill niai 'a(t nil-igand finance, represeiints a IlativelV small
but iipot aiit part ofl3razil's eaPital base. 
 The constit ltiol eon tail s priovisiolis that rest ntctiincstlnient ill t)1-olein ald iiniiirals exploration, healtIh care. chi'icals, biot cihnolok.,
 
and new materials.
 

As fi- as piort fo lio iiivestment is con enicl the first quart er of 1992 has seeln a high iiteiest
rate and an erratie stock iiarket in Brazil, leading inivestoirs to shilt a lai-ge voltllie ofllloiev
 
into fixel-rate illt 'uint-uts.
 

,Japan ese Inisi lisses Ihive exr)iessecd rel iewel ilterest , since \withdravin g 1-on i' tile iai'-ketin l:'zil after 1,98Gi. inliiaking new ilnvestilents il lBrazilrefbriis and indhatli!zs beeatis, of the ree nt econoinieof Jlossilel ecoiloliie iiiiproveu1et . [h;i-ail is also att-ae'tingdaJ;panese
 
iniivst iiuent I ctats 
 of its positioul as a world leader ill raw fiiateri-ils pi-odiuction, itsiiieil)ei-shij) ill M:R'OSIUL., andtle posilbility of exporting Japai ese- Ia, le pcliicts to 
IB'rlzil.
 

3.2 Tax Issues 
Iin izil hm s a 8) fedeiral izieoiiie tax on ftaxable i i()iiie, lowetred to 25%/fbi- compan~ies e'ngaged
 
oiilv ill ag-rictill lu-'. Itcomt that is taxe'd ,
whiieli is o-alIc' ilat-cl at rate~s tipl to 5'!Q of te 

the federal government is also slibject to state tax.felderal iiieoiiie tax due. Trhere is also a vale-added
 
tax inl Ili-azil. levied at varIiotus 
rates cepciidlig oil flt iiatiii-e of t, proilt-t. 

rldLocll ;11iid fi-igi, i eislors ar-' generally u-at ('(plall.,v regal-tilu ii ,estmnit incenti'es and Localand;tx clici'ssiolis. 'hi'e- art ilo special feCderal tax ilicitllixes to attract foIreigi invesltors, foreign investorsalthogh Ii alliv slti alld local Lgoveliiitnts oflr ilv''silit'lil ilientives. 'or x ilet aregenerallyNorlhuast anti iiuazoii regioins offti- tlit' fbllviiig tlx ilieitiv'es: treated equally 

* ('.\t'l)t iou Ifroil IhI regardingrI oft-axes; Il 'IIIHiuigses iiIilort dl (c fifIipiiI lftior new indlistiries, investment 

* txtilplt iol Ifroi iifwuoiI tax for alp(riotl of 10 to incentives and15y-ars for all new indiusti-ial iuest inits tax
that I' flitll first of titir kiliol. and 
 concessions, 

* r-luetnioii of 50(, iii incoilit and many statetax 11r iilist rits alacly ouerating or lha are fle\V Ito lite andlocali-egiol btclid noi (flillify for It-e above exempil)tio i. governments 

(Gelucrall,. lit'se rgioislls gill low-'ost loalilS l lo 
offer investment 

ll gull-lltc( tht'ts froll til oilial devt'elo)- incentives 
iiliit Illaiks as well. 

Ill )e eumber 1991. the Br'azilian Congiress appirovtd e eiirgency tax nieasures which
eliminatccl cbolblc taxation of freigi u prolit remitt nt es. 
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As another tux incentive, 3razilian 'orporate taxpayers. including those that are 

owned. mllay invest part of the.ir lax bill in goveirnment -approved projects. which are 

granted total or partial tax exenption. 

Ioreign
nrmally 

3.3 Other Related Issues 

The 
deregulationof 
business 
activities is a 
declared aim of 
the new 
government 

The dercgulat ilcl olkt isiic's.- act iv'it iWs is declared ailli oI hle"new government, although there 

is still (onisidlretle do(ctmen(itation a(1 Ianbuaticratic negotiation iVOlV'c'(l ill day-to-caNy 

operation, ;tVrcigi In(l la; igena' isat iolns havet I l ;icledr c'lt ril glvernnent control. but. 

since laite 199 1,t h re Ihas 1weel soi>0 ' iiioxelleint to provide more flexilble flows ol't irreliciy. The 

previolsly large dillterelit al b tceli t lie official and mlocknarkc'iciitreni y v'altiie is now 

inininial. Stock niarkels are active aind reasol;ably (leveloped, 1)1ut stock Owncrslhip isnot 

vidIesljrald. 

Pri'e and wage ('ontrols, whic'h cali crodc li siliesses prolit inargins have heeii imposed 

periodic'ally to supprcss inflation. I lowevcer, these have slowui thinselvces to be ineflectiv 

beyond the short-ten. and tle'governient is making an attcnlpt to stcer away from them. 
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4. INSTITUTIONAL CONDITIONS FOR
 
COGENERATION DEVELOPMENT
 

4.1 Electric Power Regulation 

Ihe Mii,st v of" lnlrd,'stirilcur'es Nationli Secretarinat of I:ru,, has traditionally had thert'L?,ttlatC~
hor'tvfr ileil ri(T authily LeneratioL tralistission. (list ribuition an(d related se-vi( ,'s inBrazil. Th1 Secrt'larial is also recspolnsille for regttlation and planmin of other energv

reI* tr(,es, iiluiding thc develol)nment ol" alternative Itiels.
 

('eu x'ifis L't 'ic'ls lrasiliras (EI'UIo3RO federanl 

(lalrged with IllI )Iitlilg and ccl oo(liot 


S). a , owlrnmIent II'llity holding conlipa'nv 
oflizil's 1rxiil 


I)ey)arlituenu 0) Naiomnal de Agim c Hlncrgia Elht rica (l)NAI') 
the
ox1 I )O'tr systeuti, works c'loselv withi 

and tl
h Screlarial ollunrcIy as
 
laul o its svstIcIll l)la litiireslponsil)ilities.
,n-g 

I)NAIC'I:' h;as Ie:i tlrhprimarv agn,%r seln
lognatiotally nltilolrill rates for ehle'triietv at thekvilhs~lhe level. Ilowever. diriti g theI 1980s. the Ministrv of lle Eeououiiv lhal a majorillillieoe lcull
icilv ral's. llsiug tllui as a tIitcroecoioloic adjiustnlleit tool to prmiotee' €notiiu a
holevlu ilit o .ffstIinflation. Il 199 I.the 'osl-Itasedsv steIil f6r rante r'ilation was lsisj;illv ras;
liriuiol as t 
one that the aluiinistratioti would Illow.ad)Wsel S iblsidli/aliol o rItes.
h lric tlolg (i ,sinit. will l)rol)al)lv* N'olitelll( 1nt ilIle eeowioiiystretullliels. mid is likely to alwa.- te Proviled for poor utol isolated areas. 

,Stilt(, mv,,VIIililies oil isI fo low ha lliolal. as wcll as sltte. gi 1ihlineso 
idregitlations. At Ihe State-ownedi~lleeI, I e,ov"I'si0l itallill il',visIlajinl, conelerllted Witli eionoitl (ie\elhlcntnlt ,i'environ- utilities must
11 ,ltill (j iut .atolYIoral sYse'i andl
I Ielpliutnlin., issn es. The relationlship betwelen the state follow national,ul al i it I[I10 I ,lei-1 rgIi IlIwril ics isoficiiaIll, .loise. b itIIthere is littIle i volve ,titit ol te stalc-leveI ;aicio'.s illiIc as well as state,liefirnuiiulatioli of tiatioulal power st ategics. guidelines and 

regulations 
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itiI,lug iIraziI is piiiarily uinder I)NAEE., wit h 

some enii onnie talt approvals rt'Ite(Ild hy Ihl(' fldcltral eivriniitieltal profi ageny, 
The licetsiI 1Lprocess r clelect I' .gt'! tacilitics 

el ion 

CONAMA. Th lttypi'al li'censing prt(',ss IillstrIatcd ill Ilie boIto\\viti chart: 

Figure 2 

Typical Plant Planning and Licensing Sequence in Brazil 

Project Approval 
by DNAEEApproval by DNAEE 

Concession for Exploration Authorization for 
ot Energy Resources Construction 

Feas y Basic Executive 
Iv Feasibility Project Project/ Operation 

Study . Construction 

Project implo- Environmental 
nvironmentaEnvironmental .. Environmental mentation and monitoring, 

Inventory Feasibility Basic design of evaluation, 
Study Project monitoring and 

programs management 

CL Requested OL Requested 
PL Requested PL Obtained and Obtained and Obtained 

PL-Preliminary CL-Construction OL-Operating 
Ucense License License 

SOURCE: EstatisticaBrasileirade Energia, Brazil, 1990. 

In addition to nationaliaini loCt'l CIetitiCS, tIhefticra ' iso regional 1illntinlg councils. tile 

nllclillers of whic'h iicihlde rcpr(,SeIit ativSc of the state itjlities in thai region, at least one 

rrsetCit ative o1 EII.I'R,AS. and oft( Io11C INpartic'ipant1 hroni one ot the a el'iCs Itn(cler tilie 

National Se i'tlai l 'i ic'ray. Tie rlegiot ial co ncils Io ictioln mainly to coflsi(cr lbcral 

strategies lot "tel atd1)( wer sys' tli developiIclnt t6r IIl New stitatc'gi'seir respec'tive relgions. 
f6r ally (I its local nittihelrs Imtist he ap lrovc''d by the cotiticil. Stlate-owncd utilities anI 

ils derive politic'al iillilttl i'e trot i tllirrespective sh of"leeelect tic' ttarket.-egiolnal (oi 't 

l'lterc is sonic it ('r1laitvill ver hrw i 'llw thtt01 oniv tile f ed(eral goeT ItII't s ('o(l('s. 

regulations atid laws governiin ill e ciint'ry and t c' Secors give to1 state isict ilitics. altlhough 

t(e federal goverticnnl clearly retamits the' jwlr(Icttatlt attliol'iy O\'t'r st t)lly d,evelopmelt. 

~orlexati plt.ill(S e 'claflial 0'1 1nc'rt lbrIlIe state of Sao Patlo hbelieve's that it hts 

c'ottsidcl'iahle flexihiiil inl llijirovitig its statel-asel cle('triity and gas (listfil)Ltiol business

es. It is actlianly t)ttlrt, li,,L,xarious initiatives alid e'tcrL schl ics as a ttcials ot* r'giotia 

c'cIoniic devetopllieilit an(1 to |'(assre theI reclial)ility of" its ' tergy has,'. 

Offhcials with variot s [Ctc'ral agenci's have offelred (lifferiing opi, ions ovetr flow nitl, tlthe 

Federal govc niieit wonld assc'rt its jt r1isdict ion oe\'r|" thestate inifiatives in )owrcT se'ftot. 

Regional clectrid' c otliicils titi st aplrove any inldividthil state project affe'tling the electric 

systetm of that t'Icioti. 
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Figure 3 

Brazil's Regulatory Structure for the Electric Power Sector 

PRESIDENCY OF THE REPUBLIC 

MINISTRY OF INFRASTRUCTURE 

EXECUTIVE MINISTER 
,SECRETARY '- STATES
 

NATIONAL NATIONAL NATIONAL NATIONAL
 
SECRETARY SECRETARY SECRETARY SECRETARY
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TRANSPORT ENERGY AND COMMUNIC.
 

METALLURGY 
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PETROBRAS ELETROBRAS 

STATE PRVT 
P.DISTRIBUIDORA 
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U TE 

UTILITIES
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LIGHT
NUCLEN 
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SOURCE: Energy in Brazil, Brazilian National r'ommittee World Energy Council, Rio de Janeiro, September 
1990. 

4.2 Structure of the Electricity Sector 

()riginall*v. I11c dhili(' l)owcr Sc(t 1ctrwas owned priniarily by roreign private int(rests. Most 
of 11c S(M(,t1" was Ir1als1oriiec I into ptil)]ic t ilitics (Iuing he 1960s andI 1970s i(Ier the 

Tle llil IC(dlrfl 1iilitis w(ere esl ablishe'd il tihe period from 1948 to 1973. I1 11962. Cent rais 
lc ri(Is lrisilhIn .sSA (EI-'1']ROhRIAS) was forined to act as thc prillia, llat i()llillcoordilnatr 

I(:r Ih'azilianl litililies. l'I[FIOI3RAS is tile Ilal f'ederal agcl('y c(har-cd with plalliizlug and 
ilil])leil'li II1g -i0,1ofof tIh' (er dIly-owlid ((gel eratiOn azId liall1llissioll systI ('I capacity 
l(l(lio)nsal tiipgra(dCs. Aill;o gh [)NAE,. not EILETROIRAS.actltally award.; C01'(IessiOl)s 
(I ICW 1)(,IthlllI i1)()- (,i-,Nvsytll 1'iJilitics. l3,A I1()rlly ilikes tle CXI)lisiOli pTROlWlans 
1d 111111s alp)l)r)V(. all state tiility plan t( IlIlolertake stc(1 pI,01Cets. EI.E'ROIRAS also 

;rnIlgvs' L,)\'rlg('VCI1IIt11and 1;Ik(t finall'ilug o project l)Ilall()l l Ille pilblic lIaiiliallo 
tliliti(es.
 

There are severll .siI)st(aly o)erating (o(lipaies tinder I'ILEIOIBSA,. in(chidiling CIIrais
El ri('a, do)N(l-t edo I 3-asil (EI.Il'rRONOI(I,) Celi rats Let(r(i.as (0Mil do I 3rasilI (['II1"ROMUI.. 

and I li(h1)EhC lrie(as d Sao Praln(isco (CIlESI). ELEI'T(I1l3AS has operalcd Iwo state-owicd 
itilities: Rio dC ,Jllir(o's Mervicos E'letricidadc S.A. (LIGi IT) and Espirito S;iiuo's Celllrais 
Elctric'as S.A. (ESCTIALSA). 

Oftlhe 53.900 MWe to0181 iisthllcI generatilg (aial(ity ill13raizil ill 1991. 49,200 MWe (about 
92%) is hydroelc(tric. as can )e sccn in the ollovillg table: 
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Table 3 

Electric Pcwer Generation in Brazil, 1990 

Installed 

GWh % Capacity (MW) % 

Hydro (*) 228,400 96.8 50,534 91.5 

Thermal 7,460 3.2 4,669 8.5 

Fuel Oil 848 - - -

Diesel 1,516 

Nuclear 2,237 -

Coal 2,847 

Natural Gas 12 

Other (**) 140 - - -

Total Brazil 236,000 100.0 55,203 100.0 

SOURCE: ELETROBRAS () Including Ilaipu 
) Including Self-generation 

Variations exist l of Iazils capacity, largly hte to dil fere lwcs ill tle way reliabilityimas 
is factored ill: for x l)h., allother estitniie o ealacity ill 1989 was 55.237 M\V. 

The El.ETIOIIAS "Plaio!)cclnl 1991-2000 (Ten-Year lln 199 1-2000). tle fheeast calls 
for tlie additiolo of -0,000 MWe oigeen itit g ('apa(ity, broken down into 33.000 MWe fron 
hyroele('lri l)ats and 7.000 MWe froii thernial plants. 

Table 4 

Total Installed Capacity in Brazil 
Annual Variation in Recent Years 

Variation from previous period 
Year Capacity (MW) (percent per annum) 

1975 18,300
 

1980 30,600 10.8%
 

1985 41,900 6.5%
 

1990 55,200 5.7%
 

Future
 

1995 66,400 3.6% p.a.
 

2000 83,900 4.8% p.a.
 

SOURCE: ELETROBRAS 
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Intcintions for dtl(din 7.000 MWe of1t lwIhcrl Cal)acity and tVo linclear illils totalling 1,245
MWe, are' inwl/le'd in lilplan. 'T0colily nuclear nillti n('tll'Ity operating. Aigra I,provides
675 MWe (slightly more Ilhan 1i1o) irazil's total genlerIting c"Ipacity. Il addition, the plalof 
~inhdes 1.6)00 MWe frolicoal-fired power plants. a ljor increase lroil he ('ilrreiit lcgligible 
(Co0tlli)tLI(ll ifcl-fircd gCnalltiOll. 

Ill 1990,sel f-geIlenit(orsitl(1 ig cccratorslrovidu I abott 140 GWh ol'|he total 236.000 
GAVIi ofLgcii'lli 0(llsupplied to I IcL rid. Ill 1990, the alli llnt OfI)ergV prorlc Iy ' self-it't tI 

lleralO Irs 6r capt ive loadI('(01isliiJ)t ion (Vli i'hlis illaddition to hlat supplied to the grid) was
10,000 ( Wl (lct1 (ol'thotallri'c oI ist llipt)1on1. Ihese sclf-gcl clralors, includinLg solic (oge1t'rators. 
are i)redoliilliltly ind lilt' (cleli(ciy-iiitelisi\'e iiwlstrics, Such as alunilinuluislliielhing. steel,
Stgar aolld allc(lol, l)etncll{' iicals. and cllicals. 

Accordingiii I'l( 1? 1,9[?.I)('c'11(11 2000. I razil's clctlricity deiniand grcw an average of9.4% 
perl'ycill"(ha-ilit l)(1period froii 1970 to 
12. 

1989. Annual growth rates illthe 1970s wcre abovcaiild even whien tlLt ccoilliy slowcd in tle 1980s, electricity demand conltinied to grow
Sr~Ihian 5%per year foin 1980 to 1989. Tota elctricityctnsi nplion in 1990was245.000 

Figure 4 

Consumption of Electricity in Brazil 
1989 in GWh 

120000 

110000 103,621 

100000 

90000 

80000 

70000 / 

60000 

50000 43,571 

40000 

30000 22,345 21,848 

20000 " 

10000 .,254 

Industrial Residential Commercial Rural Other 

SOURCE: Energy in Brazil, Brazilian National Committee and World Energy Council, 1990. 

In 1990, self
generators
including 
cogenerators
providedabout 
140 GWh of the 
total 236,000 
GWh of 

generation 
supplied to the 
grid 
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Table 5 

Electric Power Consumption inBrazil, 1991 

Region GWh % 

North 10,500 5 

Northeast 33,700 16 

Southeast 126,500 61 

South 29,800 14 

Central-West 9,100 4 

Total 209,600 100 

SOURCE: ELETROBRAS 

Brazil's tot al illstialle'I tgeAeatin ctalldeity is c'lrrlliltly eXi) ('(I to reach al))roxiniately 
66.400 M\V il 1995. anid 83.900 MW il 2000, representlliI.g ;1 ;n1111ial estlinllte(I Clhctric" 
delmand lgrovth oIl 510. Ilo\wvc'r. Ih l'eeral igoxrcIrIill lIacks the abilityIto provide the 

CStillIiat(l US G-8 billjoil perT ' ar ill sjpeillig !iee(le(l to Iiieet new'XcajacitY rqlrlltv 
Ali inx~cstiniii o~ rotiLhlY U.S$ 50 biillioni iii thte Birizilicii elctlricitv sctor was tolei (ll11ringL 

,
1h( fionltIlI Ili n id-t.80)(s . ec(lhl(iing ilitel('Mt. This ('X)peilill 'perio(j ld- I )70s to 

trsuy 
Ill add(liliol. the Ior0eigL~ d(fit ol 1 I'IHO)I IAS atid its (' itrolled c('oiui)aiiies was over US$ 13 
billion at, of vear1-end) 1990. 

to the 1)01111 (11hauikiliplc 'vwithi anl acc I liultdI~ (Ilelt to theC natiol tt~l_0'JS')$ 9 billiOnl. 

Figure 5 

Energy Consumption in Brazil by Region, 1988 

"' Northeast (15%) 

Southeast (63%) / , > ' \ North (4%) 

Middle west (4%) 

South (14%) 

SOURCE: Energy in Brazil,Brazilian National Committee and World Energy Council, 1990. 

20 



The Southeast region alone' consuncs over one-halt (126,500 GWh) of lBrazil's total elect ric
glleration, and tilutilitiCs illthis area arc very actively promloting energy, conservation and
resolr'ce d(evelopliltnt programs that will enable them to mect the fast-growing demand vithin 
thcir respectvc service territories, 

Generation 

Together with E LETRO13RAS, the nationally-'onitrolled poVCr entities control about 90% of 
Ilie generaitioll and transniission capacity illBrazil. Only a relatively 'mall share of tl 

generating capacity illBrazil is controlled by state-owned utilities, and only aboutl 1% of the

total capacity is con trollcd by privatcly-\Wlcd gcelerltOirs. 


Isolatd clectric systcnls in Irazil arc servcd primiarily by industrial generators. These 

,elnet 1O'SVre'tI lI (')ll('(essions 
to build gceerating liits to Se've telir own industriial 
nlt'(s illretliolls that lacked Iiill elct i'ic service througlh aiiv oftle govcrlillnt-oviled utility

syst cli is. 'luis. silch ildividlial i)rivatc cntilties weore 
allowed to act ias ulilitv ConeSsionaires 
illoi(ler to develop local power rs(iIRs and nIeet the clcctriC servi(' i liceds ofa pairticular 

OverillI lhe [Brazilian gov\CrnuIeCl t has lrollloltcd and ('olitlltnit sio Stipl)o-t the Ilaxilltilln
 
possible (IcveloI)(-[InI of liydro powvr l)r lek(,ts for its clivcrv I ase. 
 Recenitly, however. tIherehilve beenI soilc fcdcail iinitiatives to eXteild its sl)l)('t to liet devcloplclt of other eCl'lert 
I't)irll'(s ill
(rder to tostr regioiial c('oioinlic devclopmlent, fullill parliculair- r gioial cnergy

liccls, ()I- its dille.li(ii pl'Pdlui('tioI1 l'l"r
reserve other iiidlislrial arid t ranisportation lises.

Mor(' atliioll is lhiIig placed (iI lpteletial devclve lit ale-as such as lnatiral gals, coal a11d
 
lll('lear rsot'irccs 01 t11c lenergy-short S)lmit hell regioll (f ite ('olllll v. which has coal and
 
recoveralb;] liatilral gas reseryt's ad il.t('oliiitI.4s oiilvlll(iclea" reactor site are receiving
 
grc(,iter.
 

TI'llcr is also son cn('icern tIit IBrazil's elictmic svsteil is highly dcpcidcit oil rainlilll, 1tus
 
.i()11(effort is beigil iiade to provide i,11"sirallc(' agaiinst drought 'oiidit.ions by developing
 
IllIIIId st()age options ailnd by (Iiversilvil ig (isclec ricitv base. huherni()re. ciV intal
a(livisls aid naltivc bnzilian Indian grolps am'e )ecoling iiore vocal in their opposition to 
liew ldro)owcr projcls, (i' to concrns al)ollt iliassive piplation relocations, and
 
chestrnctiollououatllial \vildllife habitats.
 

I':lu't ntc geiiratinigcal)a('ity wa s aldded to the national systeml in increments of't,000 to 12.000 

M\V per y(' i irii lic 1970s aid nnitml of tlHie 1980s. Now, however, the rccent and
('(tit ililig period of slow ('coimilic giowtll has led to the delay of inln plain c('onst ins('tioii
 
I)roj('('ts. ll(I iiatioliia stratg'fN
thu l lil('tiilg ('le(rg v lie(ls is being re-examii(d. Illlight oflIWzil's diffilI c(onoilie anld filaicial ('midlifll, aind tilt- nla (ir calilal r'eq(llil'nIllts for* 
devcl()tpii iiew gei iralil lald tisiunissioll (a)aity, the ('h'('fri(' sctor's traditiolinal stvle of 
Iai'gt', ('('lilllized )(VI S('li'sll is bling Ililll('d l I1i()1"' 11(l1,"(i( i))I'o (' l,('lltercd
;ir'lllld gl-()wVig latlii(ic-widc (''vl (e llL ('('l(), V ('(Oi,'Is i io(I )rgri Sll lcr (lisj)trsed
gell('liltitll sl'iI l'ai('s )V Ilhe pvl)\\t scitor. and nv fuel i('('+ 'e deve)illen. 

The' lhrazilian Cg'('i'll('llt hIS ilit rodlucid and is exlmlldilii nlitio-\vidc c'ucrv collservatioll 
p'().grai i . illailil v tlllILgh ElE-I'TI,()R AS and lPITlIIIAS. etexi(dinL to all ('ustoliltrclass(,s. '(i" t.ill it Iidilv (Il('ollill'r('ia.il sc trs. irazil is ti-villg to tll('( l 'agei'atioial 1 (
of fi ils 1i(1 ('lc('tri('ilv, mid is (1)() .ig81 li 8t wrid(' ariray o ('oiislvation te('lIl()g()gics illchldillg
('gc!ijui'alioln mid district hcatilgamld u(oling(1) IC) syvs(llis. (i ite r('si(hliltial level. iauii'al 
gas is beilg prol(l Ir rcsidcliial walcr lcalilig and ('o killg. ls alslubsliltute h'elcricilv. 
The rising clccri(, i'ntcsliii(lIr th1c govCnllnlit's I)lanl I()gi-catly reu(lce its sulbsidizationl 
J)iOgi'8i ill Illc (,i(rgy S(cclori'arc also r'cglarde.d ls lincms of slowing Ili.' rap)id cXlanisioii of
 
'lectritydciiiand in lrazil 
 iid ellcolraging ('onscrvatioii. 

The nationally
controlled power 
entities control 
about 90% of 

the generation 
and 
transmission 
capacity in 
Brazil 
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Recently, World 3ank officials have asked the Brazilian government to bring electricity prices 
Ip from their subsidized prices to the real marginal cost level (about 67 mils per kWh, or $67 

per MWh) by December 1992. 

Figure 6 

Energy Consumption in Brazil by Class, 1988 

Comri,-clal (4%) 

/ / Transport (21%) 

Industrial (47%) j 
Public (3%) 

. Agriculture (5%) 

Residential (19%) 

SOURCE: Energy in Brazil, Brazilian National Committee and World Energy Council, 1990. 

The federal One of nore obvious solutions being(pursu d by the federal government in lighi of all these 
government is consicerations is enhancing the attractivene ss of md expanding the opportunity for private 
trying to )ower dec'kpla ent initiatives. lno LDeceal 1991-2000 provides for the conl)Ietion of 
enhance the Va riouls ulnit s inder eonstiiucet ion. encou iragemient of iin(hlstly self-gCneration and 
attractiveness cogelneralt ionn lot onlyl for captive load lilpuposeS, but for sales of excess power to the gridand 
of, and expand investnitt Iy private dcvelopers ill the conistrittion of new geneiating tillits through a 
the opportunity bidding torumll under )NAEEi. 

for, private 
power Transmission 
development 
initiatives, not One geograp)li icoi nce which is a characteristic of the iiln electric"supply system 
only for captive is hat so01me( of'1w(largest and most pleiiftil gclnerating sorlces are located at great distill(s 
load purposes, ti-olli tl ia lajor load c'enters. requirinig long (listance t ranlsportation over eXpensive, high 
but for sales of vollagetlraillsinission lines. l'or examplc, Il l Aziliall shllre ofth plopwevr fIrlli Itaiplu 10.500 
excess power to M\Ve hydroclctri plalnt joilltly owned by Paraguay alld Brazil is basically dedicated to serve 
the grid I3raizil's lairgst city. Sao P; llo. whil is located aboit 900 kiloimetcrs away. TIhe powr' is 

relayed iainly oveT i111u'ri-high voltage 750-kV transmlission syslt in. 'lie cost of providing 
The cost of redill li y of the Iransmiissiolnl e'ork Io clisii-e reliailily is siiiply too )rohibitive. 
providing Coinstruc(t'tion of, Iirazil's Inaor It-ansiission It work required large amounits ,)If searI-ce 
redundancy of fi iauciing ci pil il. atid this Ihias colltribilit(l to Iliec oveCrall public iinI foreigni i debt of B razil's 
the transmission (lc-I ricit y s('('tol-. l.in( losses *orItile ti lismissioin svsti-('ll lar botit 12- 13% of till' ' city. 
network is Atiother imliportait problem to- syst(ill eliic'ielic'y is thlie iintitlhorized use of elect-ity 
simply too (stealiig. 
prohibitive 

Two distinct )ow('r systills have developed ill tle north and ill the south-southeast region. 
The two systeiis are bciing iterconnec'ted through long-distalice, high-voltagC 'iansmIlission 
facilities. A comuission established inl 1990) by l'l.ATRO1RAS is studying how to develop 
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ti !slmllissioti systells Ihat cail carry the vast hyd rt)opower potential of the Amazon region
econoniallywitlh minimal environmental impactto the far-distant north and sot iheastern 
regions of' the country. 

Il 1990. Brazil had 14,783 kilometers of 500-kV, 1,612 kilometers o1'600 kV (direct ciurrent),
and 1.782 kilometers of 750-kV transmission line c'i-,-acity. This is inl addition to the 26,996
kilonietcers ol230-kV. 7,434 kilometers of 345-kV. and 5.652 kilometers of 440-kV transinis
sion lines. EII'IkOI3BAS. inl its 1990 Aoouocal Report. indicated that, within a few years, lhe
foc s oil eXianll(fiig ile gcneraltilig 'apac'ity biase is expected to shift to expansion of 
tralsinissioll ani (list ribitit iol syvstcms. 

Distribution 

Int Brazil, t here are 25 slat e-owned titilitics and 35 of her potwer entities, includin( municipals,
iinin'al c'ooperatives, anti approxilliate! , 10 small private uitilities. Their main funtion is to 
i)iXiitlt' (list ribl ition Ser'Vices to electric cuistomners. Sorlie of these dist rithitors also owng enerating capactvty, t)l oin the whole., this tapacity is a iiior portion of their overall 
r 'f ireluicits. and most )ower is fiireh sed from th' fedelral flower entities. 

'h1i inl wliclic( of the state-owvned litiities aimoigst each ofther and wit l the federal uitilities
varics \vidl, froi state tto state. If'"ITIROI)AUIO is tlit' largest state-owned utility iln terius
of liitiiber of 'i ;to ers awld f)eak d(icand. wil a ye arly peak demand of18.576 MW iii 1991.
fl;f-1'lROl 1AIJI.O I as somecgeneral iig 'apiacity, I) 111niainlv scr-ves as a (list rib ition sVst ci ill
the ilietr loolitli Sao I'al o area. ILWI,.TIOIAUIO serves in the Southast region. \viichI has 
t Ilargest 'lectri('colisttiif)tion levlel. I lowcVr-, like the other state-owncd, utilities, it itust 

('0I('t'C(lt to 'edcral i)( Ver tii('tiles set by ,'LTIFROIHRAS and L)NAH.-, al d have i iy major 
s , stt'itl f *ais;af)f)ro\'t(l by the other tiiliebrs of the regional Wtilily p)illaing pool to whIichiit lbHoigs. "Iirthrlliore, the role of the state utilities ill l)lanninlg fI'tetions for the national 
p)oWe'r sstei i is )ractitally ioli-existcnlt, wiich is a sore )oilit with the state goveinments. 

4.3 Current Policy Directions 

Private Sector Participation: Existing and New Asset Ownership 

'he Brlazilian gove'rniciit's lwivatizatioi plan c'urrently ml id s only nmdest efflorts in the
electricity sector. In March. te lcCCt-ic of ilitiCS si-Vinlg the Rio de Janleiro and Isl)irito Santo
rtegionslt, l io 1c't t-ic.Iower Conp~any anti ll)iiit o Santo Cent rais ilet xius (ILSCEl,,SA)e,(,aie

tle lirst elect -ricliiility citetrprises to i)e fitit on the list of 
 intlidi g i)riXatizations. This
(feveloptlci,d -on(nt ratlitcd tIlt' goveri il ic I'sI.'aii'r illsistenc' t hat, (i ic to the large-scale tfeht

that tfie electri.c sechor ('arr'i('s. it %Vol I( be cIfitlitul to i)rivalizc any of tdi lpliblic utilities. 


I)espitv thfet' filati to f)i-iV'.tizt' lit's(' t\V() relaltivel v siiall c'l('rii)o\ve- ct uiipaiiics, it ieilmaius
(IoulllIi that any of the far-gemr geierati g ai d transit issioi conciessions t-ontrolled by
ET1.1 OI 3IRAS will be sootn privat izetd, Mit Iiiflt possilk , exc'(pt ion of EI.TRI'OSUI., Vlii'l I has
less debt antd a bet t'r atint ial olerat itn g ),-foimanct than lIGI IT. Alt hotigh I iete has been
iio imilicialioi that o her slate govemmiicits \vill st'll thlirt utility 'one(Tssions in the near ftu-re,
somi of the proviic-ial goc'1ei-n'nts stich as that of Sao ilaflo are basitally sulpportivc of 
privatizationl. Some statc's iay find it tlc'sim'ablt, I p)rivatize tll' i- utilities in light of the debt,Ol iratiig lossts aic I ii'l'iit itll's(e t cs btisitlicsses hav' iiic'lnr'l'cd t il ow, and of the
fmi-tfcli iii\'stiiit -u'ili-t'(I to maintain altI('xaixnd the electic systc'ii. 

Rec'ntitmo's to allow helectric'it y lt ill's to ti t marginal'I i 'os level of67 iils/kWlia policy 
promoti ed st rongly by tlie World haiiklay ,nablc all ofthe elect ric o(e'at ing entities to regainenohig cf a t itiirn to imilrove ftheir finaticial condlitioin anI 1'cinvcst inl the system. 

The Brazilian 
government's 
privatization 
plan currently 
includes only 
modest efforts 

in the electricity 
sector 
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Of the titilitics tIiat IIseCd to be oxvidc Ibv foreign private interests, only Iaol It tell sIiIall, isolated 
supply systems have remained in private hltnds. Today these are generally thriving 
enteriiriss for the iiiost part. partly I)e('ats( they Wore exeluded from someliiid'cliase' 
requirement s and tarili 5stlisiclizatim101vhic'h cihmrac'f erizeci tile larger federally- 01r sf ate-ownedI 

counterparts. 

ist 

private systems lIo other provider of electric serviee was available. BasctI partly oi1the success of these 

are owned and systems. and partly on the need for ouitside finacing sotrces, tlhe Brazilian governmnent is iiowV 

operated by seeking to opeii prolief -based condetssiolis. t lroiigh eoiifpef it ive bidding, for hydropower sites 

industrial to be developed by other stich industrial or private developers. The governmln hopes to 

entities, built in altract foreigin concerns in liartici:larwhich are viewed fo lave the investment cal)italto hid 

areas where no for concessions to build many of the uc xv calacity additions. Itis also working to find ways 

other provider of fo mobilize ti ie 111 ist rial aid conltincial sector Io invest il tleir own generaling systems. 

electric service A,i electric secfor instit ut ioiial reform is currenlly being considered I)y Conlgess to allow thi., 

was available option to he filly develop'd. I)NAEI, has already givent a l)rivate consortituii a ollcessionl fo 
develop a hydropower site in the Northern Amazon region, lending credence fo the governl-

Most of the Most of tlhe private systems are owned ai Id operated by iiul rial enf it es, built ill areas where 

inlnt's intentlionl. 

There are There are existiiig cogeieratioll plants operated at Variols idiistrial sites, including those 

existing belonging to both tile private ai ud tlihe puiblic sectors. siigar and alcohol industry hasI'lie 


cogeneration tradilionaly o'perated coeenerating nlits at their mills. These cogeneraors do not always 

plants opp-ated produc fhe total elef ricity Ilireiiienlt for tile site, and some porltion of their electric need
 

at various is ulsiually lii rehased from the grio.
 
industrial sites.
 
including those IPlcl'k)IlWAS owns and operates many cogeneration plants at its petroletli refinery and 
belonging to pet rocheical c'omllexes and actually sells excess power to the grid, although not at a fair 
both the private market 'ahme sit ie it is also a fe-derally-ownied enterprise. 
and the public 
sectors Brazil is still Working oiit how it will implement policies that will achieve thIe stated goals of 

moving towardI more plriv'atd-sc''toreolICnomic ownersliip of assets and o)ening tihie(OIllltl 

to lor'eigl 'orlt)o'altions. FIli-lher 'olmilicat io i s exacerbatet I is sit I ial ion l)ctause many oft tie 
federally-owned corl)orations are currently Ibeing investigated. The major setbacks to private 
industrVy iinitiatives will be Set'Cl'-slpecific' shortages of the cal)ital ne.essary to invest in 
generating and cogei erating systems, and the current unavailability of suitable fuels, such 
as natural gas. for stch induhstrial plants. 

Regulatory Issues of Concern to the Private Sector 

There are vxarioums decrees. laVs, and policies based on ihe basic Cod ito deAqlius (1934), which 
sets the parameters for the development ofC enier9v re5Csirees (mainly hydropower) and tlhe 
structure olhte electricity sector in Brazil. This basis in law demonsltrates that private power 
developers have hiistorcally played a small. )u citical role in tihe I)ower sector ill Brazil. 

reves relate to variotis issues eriing both aC'tial and proslpective 

pidvate power development iinBrazil: 
The llowvingilaws mid (le 	 ioo 

* 	 Decrelo-lh'i No. 1,513 (December 29, 1976) introduced a comptilsory loan (based oi 
electricity reqdiremnt to be made to EKI.II',OIAS by all self-generators With greater 
than 500 kW itIs(ailed caliaci ty isil ig any k Ind Ifpet rolet11l -derived I el. This Coflipisory 
loan vill terminate in 1993. and was used to help E1I,,TOII3RAS finance its large 
investmenlt in elc(''tl ii)owe'r systems dii ring a period of najor e:q)asion. 

* 	 DLcrefo-h'i No. 1.634 (Auftust31. 1978), exepilts self-g(neratdi-rs fiom cCiool)tilsoiy loanIto 
ELEWI'ROI:3,AS if thiy itse extraction turbines WithI out condensing capability, and the 
steam is ulsed entirely il tihe industrial process. 
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* 	 Decrelo-lei No. 1,872 (May 21, 1981), treats the l)tIrc(hase of self-generators' excess 
capacity by local utility concessionaires, setting uIp the process to be followed by the utility
when purchasing excess power from private generators. 

* 	 Porolria DNAEE No. 084 (October22.1981), regulates the purchase, by local public utility
concessionaires, of excess electricity produced by self-generators, unless supplied to 
consumers in an isolated clectric system or an area only serviceable by means of this type 
of lectric system. 

* Portaria DNAEE No. 283 (December31. 1985), allows self-generatcrs the right to contract 
for back-tp reserves from the grid if their own iower systems are non-fnictionng. 

" 	 PortariaMME No. 661 (Alkn 19, 1987), set up a Working Group to define the details for 
technical intercomction reqlirenments )etween self-generators and utilities. 

" Decreto Lei No. 1.872. Titlto VII, Planillia 1: "Autoprodilorcs" (MAcj 2i. 1987), allows public
service utilities to l)tI'hasC eXcess power from self-generators, and to require, under 
(ertain circitiiistances., self-gencrators to )rodtlce powver for the grid. 

" 	 DNAEE Portlri No. 216 (Decembler 1988), ircgulates the negotiation process for self
generators sellict, excess power to the local utility, broken down into 3 main categories: 
Sales: Transport: and Power Exchanges. 

li DNAEEJ'ortar 2.46. pcrtaining to the negotiationpr foess5(IsellI-genrators selling excess 
power to the local litilify. tile issues are broken down into three main categories: sales,transplorl, and l)owe'r ex('changes. The sale seclion provides that the local uti lity (list rihuitor 
Ihas the first right to the excess clectricity available fI'olmoa self-generating cnltity. If the local 
ut ility is not iiter'cstedl ill i)tlrchasi i this energy thhen it may becomeiavailable to other local 
siuppliers. The 1)I I'.hase pirice may not exceed tihe interconnected system tariff'set by I)NAEE.
The transl)ort section provides for local utility wheeling services fromi the self-gelerator to 
aniot her facility of tlie salie coipany located on a differenit site. at a price negotiated bY the 
two parties. Tile pover exclhange section is premised on tile concelpt thiat. for sonme technical 
reason, power caniotf be translitted, Ill( sclf-generatorimay swap a qiuantity of' power 
produced for the systemi foran cluivalent value ofclectricity provided by the utility toa reLited
 
lacility on a different site.
 

Il an important development in 1989, I)NAEE published a manual Imr self-generators, Manual 
do Autoprdulor. prcpared by EIETL'ROIBRA and TheBNDES. manual was prepared to 
stinulate pxrivate participation in the elcctricity supply sysem, inlparticular by l)romoting
electric self-sufficiency in industrial park areas, and offering more competitive electric prices
to industries ili order to help secure their business viability. 

The miaIual ident ifies te le rtinenl legislation related to elect ric cnerv gencration, isstes for 
the selling of excess power, and guidelines for financial credit lines that may be available for 
investmeit in lieth elect ricity sector. 

Also, on June 13. 1989, DNAE/"PorlariaNo. 95 set Forth the iriimamy basis lor the l)urchasC
oftexcess (ogeiierated elcciricity from inhistrial )roodlucers to the g id, which remains inl eflect . 
Article I of this mitiative reqires that tile cogenerafor mIot tise oil-based fuels, and that t he 
elect rical 01 it pt is a se( oi clary prodii't to the prilmiar productioi of steam for aii industrial 
application. Ti iprodutilion of ele'tricity is viewed as liiig a mIeais olci il i icing tile energy
,ciency of thoc overall systeni. Article 6 provides that the purchase price of excess power is 
to be negotiated betweim th1, iurchasing utility and ti( cogeicirahir, )t miay not exceeo tie
mar'ginal cosi of the gencratecd power of the national itllei-colllectel syste.ll 
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Wheceling of excess power from private id(Ilstrial geierators aili co(generaitors to other 
affilialed company sites within the sanie federal state is provided for by law. Th )l)eprovision also 
allows tle vheeling of power through tihe lo)Cal gridl to aiotlher ad~jaCent utilily Wvishing to 
purchase the power if the local iti ility does not lnee(l the cal)acity t hiroih the local ulitlit grid. 
The charge for this service is to be based oil tihe ,ilioiunlt of line capacity utilized for the 
transaction(s), and negotiatimiis between the parties. 

lndepenldent power ,generators must request I)NAEE's approval of their projects, with only a 
slight variation ase(l oi hther tie ai)plieatloll is for lydroelectric or t Ilerial-basedl plants. 
DNAEL has otlijoeI the procedi ire for t hernal plant s. divided into tihiree size classification.', 
in Norma !NAEt" No. 13 descrile(l below: 

" For lilits larger than 10 MW, tle applicalt on ist obtain approvals fort le proeet viability 
study and llle iasic project ootline froni [)NAEE: flirtiherniore, the Ministr-y of Infrastric
tlre iliust issue al atiliorization alloving the power plant to )e established: 

* For t hosc uni lis smaller tIhaii 10 M\V it larger than 500 kW. the applicant must obtain 
lpt)rov\'l oftlic basitQ project Iroti DNAEE, and permission froni the Ministiv of Infrast rc

ture to establish the power l)lant : and 

IN For units simaller tiai 500 kWV. the self-ge cleralor is only requirecl to register its thermal 
power plaiit xvi ti I)NAEE for statistical record-keeping. 

BNDES and its 
subsidiary, 
FINAME, offer 
financing for 
private sector 
powerprojects 

Thlie goverililleill (levelopineiit bank in chargc of privatization scienmes. INI)ES and its 
sutbsidiary. FINAME. also offer iifil icing for private sct or power projects, inclding coilser
vation, efiei'v m ic new ('oilst i-ui(tiol programs. 13N1)ES revises its conditions for private 
sector loans ali ially. Loians for self-generators are established tunder BNI)ES' E'nrfy 
ProqIramn andl its energky efficiency prograi PROEN. which is t iw imost relevant financial 
programi for cog(ileratio facilities at existing ii(idistrial sites. 

Table 6 

BNDES Lending Terms 

Program 

Minimum 
Finance 
Rate (%) 

Term 
(Years)* 

Maximum 
Participation (%) 

Energy Program 

BNDES 8% 12 55% 

FINAME 9.5-12% 8 70% (south)** 
80% (north)*** 

PROEN 

BNDES 6% 5 60% 

FINAME 7% 5 70% (south)** 
80% (north)*** 

* includes agrace period of 6months from the beginning of commercial operation 
"south"includes the southern and southeastern regions 

.... north" includes the northern, northeastern, and central-western regions 

SOURCE: Manual do Autoprodutor, DNAEE, Brasilia, 1989. 
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Wholesale Power Market System and Pricing 

Wholesale Power Market. l'here is n1o c'liange ilhiow ilc Brazilian xviolilsaile power marklt There is nosystem will a.c('e()iilloc(i(te )treliases troimil ;I!i inc('vSilnl Iliinlhr of private gelerat ing changein howsotires. According to the iiatioIllly-ale~fline(I pro to-l'es an( rI'lieint s. the Iocal tiiilitv the Brazilian
('on(essioi ires are IIe key point of, (oinilt for iiegtot iat ing wit 1ii virivale pa)wr g9elirators ol wholesaleth(, te'rms for sales. I lowever, jtr k will Ihe piiraliatd oi a firm. l()ll-[irm. (contratllland power marketspot market basis, with ;a (lierrty price to )e set at or lIelow thei margiiial cosl of the system willinter'olintleo sys te mstc tteiieTatilig sCt)S.First prhirtenie will go to tle leastl- ost prodclers, accommodate
who will likely ltlfill Soieoft lio latiolls Jl'll amdmoen\iromne''mtal criteria. sillcv t'e lhcapest purchasesfromil.I is likely to )cbagiasse or lat iiral gias. an increasing 

number ofIh'er is a provi:iol for wi elimg or l)rix'ate power whicli is not mieedeo by ihe local utility to privatea distant third pairty over le i oid.whltlier to aniothe'r Iliility or to an aliliated in(ustrial user. 	 generating 

sourcesPricing. Alothgh electric rat('s tilsed to le set ac-cording to ite econolil'ic cost of providing

lhe Various services. diii-ing lie .970s id ,-()s Ihiire were inajor and ,rowii
bt xlveeiil thl ieal;i ('(1st of power. th 	 ig (liscrepi idiesli-ates 'limirge Ioi thle va riot is r'atepaver e'lass esimclist rial, 
coiiercial, ;n(1 residenfialalidl thc (osts allocilled to di firint regiols of t lie (o'lill rv. Riles 
to viariousit ('llisOmiier c'lasses are subisidized as lilci as 851.145 The folloving hi)leh shliows tlie
 
atills a;nd tix s ilelet fort elecIricily is of, )ece llieir 199I1.
 

Table 7 

ElectricityTariffs and Taxes 
December 1991, US$ per MWh 

TARIFFS
 

Average Brazil 
 43.1 

High Voltage 

230 kV 21.1 

88-138 kV 23.2 

34-69 kV 30.0 

2.3-13.8 kV 45.2 

Average High Voltage 32.3 

Residential 57.5 

TAXES 

High Voltage
 

Compulsory Loan (ELETROBRAS) 
 14.0 

ICMS (State Tax) 6.8 

Total 20.8
 

Residential: ICMS (State Tax) 
 12.0 

SOURCE: ELETROBRAS, Brazil, 1991. 

27 



There aire variois rat' s(-hedill's availa1)le to (listoiliers: 1) rates based oi lile( volt age level 

and(Ituality (oriiit emrnij tihility) ofth istipply: i d 2) rates based oii tini of ise (peak and off

peak rates) an ti tiI le ofyt'ar (railiI;IlvI h(, seasonis). InIl)ceInber 199I 11 it' avera'ge ratt for 

high Voltage (lsto1m ers kV) 2 1. I ti( tgere'sideititl(2 30 was iils/lk<fi: ietvcr. 	 clistonier 

electricity lratewas 57.5 iiils/kWl . IligRh voll g ci sltoi'ers titist pay a 14 iul/kWh 

Co1lpil son.I ( I'C fee to 1.'E.-I'ROIRAS il attlition to tlie'regi lar tarill, iid all end-nisers onist 
pay a state tax (ICMS) rangiig fIromn (.8 iiils/k\Vl i or hi ,h Voltage c istoninrs to 12 inils/kV.'h 

for r('si(litlial 'istoin('rs. 

I11 I99 1. the amerae ba.s' (h-'clr('ictJ rul'which is the(av\'xagt' of the tatiotnial illlel'('nl tleid 
systeii anl isapplied ii Plfrinily across the cotltl-,rwas 43.1 iils/kWh. This rate Was 

sulbsequetly raised to -15 inls/lXi in late January 1992. The rate in'rease \as part of ai 

I)NAE"l' iniiatlive'bs u'tel 1)y lht' World IBankto bring ('let'tI,',V plri''s ill) to tIireal iirgil il 

('ost hvt'lbD I)ec'mber 1992. 'hie initiativ'' isintelItled to: 1I) willg eletrt'ritv )rilt't's lilort' 

il lint' with theactuall 'ost ofelctH ricity servit't,. thlis redtucing st i)si(izatio: 2) stabilize ri'it's 

at tile triet'ost level lr a loiiger period oftiiie. with ad*just iiieits only lbi- iiiflatioll very lith,ti 
or so: and 3) tlt'c-o 	 iple"elec'tricty pruices floii t' iIit'rnitiitl llTertnt'y valt' of lte (rIz/eiro. 

Since the nl ilcreast' b it'aiiie ell'ctive, indlistrial. conliiit'rcial and residential clistoniers 

have beeil hard-lilt 1) til verage 2.5 risc in their electric bill on to) ( clrnI't iiiontlily 
rinflation lhvt'ls of amomd 23 . aiitl colit'rlelit prit'e illc'-ealses ill watt', .gas and otlier bask 

s'rvi(''s. 'I'lltr are. hiowever. striotis oltilits Ihat I)NAE11" will 1)t' alhlt "eveto achiai its tIrgeted 

(Jterafr' 1)(s' ruol' f 7 niil/kWll htlre March 1993 or lter,(Ile to the social anI t'('coiiti' 
niplit'x'al th risilig i)ri('('s will calise. 

DNAEE has Thie priccl'ol)wr sold to the grid is a ke, a'tor il tlt' ih ree of tXl)aisiot of self

approved the gtltlt'rtioliatll ciIget it' ton-i( cill)iti*v ill Hrazil. I)NA'E" has approvt'd lit prichist ol.x(t'ss 

purchaseof t (t t ii)l st'lf- lt il ig et(l its. at arit' ('ill)l'd at tlit' official Xv\llesale ilitrcollnect 

excess (d- svst' I arifl. I hovcvr. it lit'c trrent' Iprice of elet ricilY, \vlIicll i still )1rt lially si I)sidiztd. 

electricity from it is llot ('oliotii' lr niiost indliustrial cItistolliers to inisl in 't'ttric g'tuit'rtinig t'(litlipliuif for 

self-generating t ltt'itoxvii irotlhtctioli i-p scs or l~r st'llitg to the grid. Ifstcal or ol Itu"tlirIiial enertu, foris 

entities, at a arc '(iftlirt'td ill thie prodli(tioil prct'ess. it tiiakes ore t'ot'lioiit' sense for thi intlistll to 

price capped at siml)ly use hoile elquipiitit to )rllct' the ti'riial eier kV. 1nd to "in'chase the"electricitv 
the official froiii Ilie local itilitv s\steili. 
wholesale 
interconnected- At th Ii t'r't'iitralt' evels. private devell)ers and intisties vomlid iot g(t a r'asliNl)l prollt 
system tariff. f-iil stllitil)(i\'t'r to(tilt grhiI fi oiil self-g.leratlig olr cogeneratiig itils. I lw(ver, al the 67 

iiils/kWh hI)use rit t hat is thegoill tfli oligoitig rate inc'ases.niatiy piivate iliti'tsts would 
At the 67 mils/ attlivllv seek II) toxl) il tlhei' st'lf-genc"itiiig aid t'ogetiettliig t'al)ilt'ity (il inidhustiil and 
kWh base rate tWiitii il siitts. \Vith lie assi i-iitt' of'67 iiils/kWh as a base )rict'. a; l withlithe proilnotiol 
that is the goal if a.)itil ilivest iill ) ' flri.-lgi i ('1"treprelt'tiirs, fIiets" developers believe they will gt't a 

of the ongoing proflitaibh' rt'11 it oVt'r itivest liclit s. 

rate increases, 
many private Tci, \Vortltl Hanik Iias I)t''l vrkitnig wiith lrazil to at'hiive its ftarget rate, bil this hls l)o't'ell 

interests would to be i difficult issi i.. Obsel-vers fOr'st' that, in apolitical seiise, itwill t'tit to be lilfit'ltIt 
actively seek to l)r tlt IBrizilila iadiliniist i-ation aid coulgrcss to reilch .igie"t'ltit'1 (il policy meastiresst'li s 
expand their lisil ig ct'tli-ic i lt'stlIlt will Ihi c avil i iti~il 1igltiv, s' )t'ito-e('('0ic o tlllic' i1 1 );l'It. 

self-generating 
and Fuel Promotion 
cogenerating 
capacity 	 Newv ;its lpilpelints h\' rc''iltly I'('ii ('(llhilt'thd Whit'l ll. for tihe first tilie, h)ring large 

Suplies t(f1nati i-al gas froi lit' fll'shrtrt' prohliiction Iitis nt'ai tlie Rio (It' Ialneiro and Said os 
areas to Ilit' Rio de Jil i 1oid Sao l)ill1o iiit'tr(l'p)ilitalI il-'as. lil addition. plais ilc beilng 
iililh'ilit'iih'(I to iml)olt iat iial gas ill Ilit' nxt few\v x'ears fi-oin lolivia to lBrnil's soiht'i-i statt's 

(espcially S lo Ilaiilo, bitllsils inltililig Iiiatiilai. Sillta Catliiiia, Rio (',ranide t Sil, and 
Millais Genais) and witliii aibolut five ye.ali-s fi'onii At-gent tia. Soie poit ion of'tli Boliviani gas 
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may be directed fbr use in fhe transportation sector or as feedstock foripetrocheiiiical andchemical plants. 

Anticipating Ilie grea ter s,pply base,, the sltate of Sao p'alo is Doriotinlg Ih usC'of'natural gas for home heating. cookii g, and I IC svstenms. Industrial anid ciommiercial conc'erns in SanoPaulol aill othlr soutit hemn States are looking at the poteniail for natuiral gas applications in
ioninciii 


ill('onilliercial hl ilrilis arid shopping malls. 


,"rgy, -produlet i.-.ling cogeilicratiol-based lighting, air cooling., and hot waiter svstc ins 
lide 


Ira I)sortat ion fleet vehic'les is cI irtlllv l eix i proiloted asaiIeans 

At t federal lex l,tlie iise of nlat Iial gas fI'r 

to ilprox, the air (iralitY 
illlarge citie's." 

()T'he'f'leral gov'crieiit's 'lanro 'Occolis prolImoting the deveo pmeint of uoal-tired thieriiioelectric plants ill tlh.Sai ta ('atarii a a1id1 Rio (ralide do Sill states. The role of coal isalsodisclissedl ill the 'M cmia Z lar'UJ('Iti'' NcV'iJniU!l, whih fli-ollotcs (oad-fired, pOVer
plaints illthe so(ItIhenI rego l. as well ;is lie esablishiillo'i f milliilill ";liil 111iliifI)ro(icioll (.il)ciV,-oi lit' skei uif)staIl)iliziiig the srillpl,. l?('(:\il'ai)nlloi(ps('s flnt long
t('iil co(',(i ' pielolic*O 1)11oriileui. tfiiaii1 cial ciredit ca prsooljnei'dts he mlache,i''liii'i
av~aiiale. am] tOlat coail be abile tocofuilipete. w\it Ii othier fI*ssil fulels ats ii iriiismiai filel underiMarkei't colllilioiiis, iiiiless this produ'es distotliolns which iil)de(ie national ,'iiu'mi-v goals.'
hldepeif 'it ofdi((l'ral ijitiati\'ks. the soiihierli stat(s oltSao lPainlo. Rio (raude dIo Siil. and
Saiiti ( alari a are ci il-u-eu it ivN, romin Iirithe ceopuwuiit o)fcoal for new lpowerpianits. which
xvoild uisc irew L~(iiematioii techntologies to iilipruive the coall's fuell efticieiicY aid fiiiigate
(eri\i l'illilitl IIi(r111,ois. 

Irnizil also-;
hans ,'arionish)ic 5 so~n'urcs of f"ue. iiifeltcOil woo(l aliid woo(l I)j),rdilt ts and thebiagass(, (\'wastr') I'roilsligiL- C'atiie rops. S r cane,crop prodIctioln for the si pport of ihegO\'.er:xlint s ah'oliol liifi i and till' use off a iass .isit I'uel for the cogei era'tioin facilities 
at1 ire suigar lrd 1lcohol nlls has becomie iepad 

Environmental Issues 

Industrial iuld (idclselv-ipoptll d resideti.al ceitles hlave expericlice( sigi i'icanlt pollution
polei is related to air alud \vater emissions. arid ifilate sariitationl s\,steliis. The latteris e'spiecially prea Holtle, poorer areas wliicli are oftel 'lriste -c(l around industrial plants

al)(i arec iii idesir-al lelilt't.
 

Iirazil has a \%,st (lli itil , O ndlatlral resoiir(ces, iiclucig large iiiixnil (le)osits. which havehc,(e.\iexploiled \,iilrotit rf'gi( tloIlle e.' i-oiiicnut or ,'oiogic'al hhilaio'ce. hi re('ent ears,
however. a uuoisid x-hlodihii( 'i iiitcri itioiial attention hlas
.11 )eeni foctisedi on Brazil's lackof* ,'i\'iril('ol til lioi to€tiui polic'ites. t.sl}toiilly ii regar(I to tit (lestrictiii of th(e Amazon
regiol's troplical rifun forest bv (a;tll ranich'rs aii miers. The d'str- ction 
 ftlo' rain forestis ''inwiiig ;arlattiril, .Sill:.oir ciiboii cioxidit ((() a bdsorler. which has l)econie iliorc
 
ifiilfortiait ill liL lit of rLrowiuig conrcern 
a)oilt greci ihiorise. gas ('iiiissiois arild their 'oniutiointo globhal ciiu il liuge. Oilier riatiouis wouild like hirazfl to take stroiigcractions to preservet(he ralin foirest ,,al ili .ritiilce of iiiauikilidi. It was signiliuani, howver. that Brazil hosted
 
lie tiliic i
Ntions (Coilfereniceoil Eiililiili aiid lDevcioliniiit (IJNCE) ii Rio dIeJaneiro
 
iiiiliii( 1992.
 

Altfirotigi. I NAPAi' issiuis tlie licenses iiedhc(l to uiiild1( lect ri(' p)oiwve p~rojec(ts auld miakesritCiiiiieildltiIIs to the Ministlr , o1hnirastriuc re to grail coincessionis for ii)ov,r - proije(s,

CONAMA
jiower is die iniaii rr'r.ilator\vtcilit i('5. 11tit1litV' respionisible( ()NAMA ove'rs-igh t Of'' for tlie enivir-oriuuieui]tai perilittling of'eiviroiiiiie:itai a'as is I)alscd (niirom\,isfii5 iiith uht'r 

('odo (('ocioqo (dc Aejiilns), tlllit'ldlift' 11r0('cliol (odc .i11d other general e'iiiroiiniiutal
liccrisiuug_ laws which la ' paramieter-s for ciiioiiiic (cvelopiricuit of niatrural resources.(ONAMA las als( isstined Resolidioius 001/86 und 00 /H7 as a basis I'oits environmlental 
li('riiilting iroc(ss. 

New gas 
pipelines have 

recently been 
completed, and 
plans are being 
implemented to 
import natural 
gas in the next 
few years 
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Three environmental permits are required for power projects illBrazil: a preliniiinatY license. 

which is for tile basic proposed design: a c'onstruction license before imitiaiii irlv site building 

activities: and an operating license I)ef(,re tile plaint. traulsmissili or distrilbution fa'cilily 

begins colnlllereiall operat ion. B oth illen virolnimenicital imlipact st.t enient (HIS) aid l 

environnental inipaet report (EIk) are reqired I)efore the f)relimiilar , licens'e catl he isslied 
for any generatiing I'acility 10 MW or more. and for tranlsillission lin s above 230 kV. There 
is an opport inity for a )ublic heai I)efore issi-uilaice or" ile plreli iuina., licenlse. 

Both an 
environmental 
impact 
statement and 
an 
environmental 
impact report 
are required 

Environnienial issues gaiinied nolich greater prominence illBrazilian electric sect or 1)lalnig 
during the late 1980s with tile establishmeit ol'several eiliviroilliei it'al advisory ' comillitees 
and the variolis litilities'inlhl(ling ElEJ''Ol3RAS'own E'tnviroimental I)epartment. as well as 

tie over-arehing COMASE (Environmental Activities Coordination Comiiittee). consisting of 
representatives from I)NAE, E'LEIOI31AS and 25 utilities. The environmental obljectives 
for tile power sector are: 

N )opulation reseltlelllt (to niinimize and control impacts. so as to assure the same or 

imlprove(I duality of lile stan(ard): 

" maintaining positive relations withI the native Irazilian Indian population (as protected 
uinder the Brazilian conlsti ution): 

[ maintaining conservation and l)reservation offlora and Itlma and 

* providiiig for thlie ciareftil utilization of coal in all stages of its development (mining. 
processing, storage aid hurnting). Enhanced licensing and communicat ion efferts are 
being promoted by privatle and government agencies on all levels, and enhanceiienl of 
utility environmenital personnel aid tile nionitoriiig coal emissions are viewed as critical 
pfriorities. 

There are no 
strict 
environmental 
emissions 
standards 
relevant for 
Brazil's private 
power facilities 
at industrial 
sites 

Along with thIe electric sector's i('li-year plan, the second version ol'anui LEt'irotimlt('tl MaIster 
Plan (EMI'I) is being coiil-leted by E,;E1'IkOIRkAS. The main envirolmienltal consilerations in 
tle elect ricitV sector are related to tile (leveloptenlt of' hydroelectric pro jects and tile 
cotst Ililtioti of long-distaae itralsi issioii lines. There are no striet elivirolimenial emlis
siols sailhdards rele'alt for B razil's private power facilities aitidiist rial sites. In tile fitlire. 
private power projects will be iiiost ly based omil hydropower. naltuiral gas, or bagiasse ulels, 
which have fel'wer Ciivir'oiiulieitl impacts. Aiy (oal-fired generation that is tdertaken will 
probably utilize clean coal te(chnologie-s which are beitlg proilioted by state governments in 
tile south. and by the Ministilr of Science and "I'echnolokfV at the national level. 
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5. MARKET CONDITIONS FOR COGENERATION 
DEVELOPMENT
 

5.1 Brief Overview 

New liwsv aid rcgulatlions ar ctur'ently being drafted regMarding electr'lcity generalion in the
 
private Sector. I hovevcr, it is doil)'til that any of
EL'EI'XOIRAS, or oil ad 

tile existing litility plants ('otrolled by
natural gas production lcilitit's ('ontrolled by PEI'ROBIRIAS, viii he
 
)riva ize.
 

I IIc'ilierIal the., )\'e riinIIeI t is (let'trnlII it'(l to ('it hl'r i)ri'atize o1 cleregi ilte its v'ariits I)Isii lss The Brazilianeci(rprises, orcinlg tlicii to t'ol)et(' illidfIc'tlion ill a free.-iiiarket eliwiroinllilet i (ore government is(etfu't i'elY. T1o tiiis (1id. a1i!(It i' to Ihie 'onisidr.tble invest iiln t Ibre1scej as lc 'essan in the, encouragingthec'h('clri(c s('c'tor ill i(' ('0lnii ncIl 'ic Iec, ld it lie Brazilian ,io\'i lvri(',iit is cilicotrilIin Ille indlustrial industrialandaiid (')llillllcialt S('(tlor.S Ii tionl('rlake indelIt'il ict t'ii('rV-t'fic'it('y ('Olserv'ation, and commercialili\'t'stilltit rpi-ogrilitns. 
sectors to 

Illn''cce'l , 'ctrs.90oxeri li'llt-()\Vlcd idlistrict hari undertakeea lacke I the in\westment abilityVto *list n' independentthlat l)r)clhc't iol tacilil('5 were sluficieiitly upgrac(lel. and t'chicli'al tniing,t'1alleit lac'kttl ile energyinl't'itivus t()r('v'iv o'('rall lr(hlulioll t('c'lilliq(utc 1(o elistre t higlic'-t 
 ( I'ie ot1 ('ocst- efficiency,'ll('('ti\' lls's. "T'le('rcf( lrc. .i1tY atttt'ill)t to iiic'rcst's e'flit'icicY' was li(il'casilYatlaillal)t. conservation, 

Milliy ii,(hlstlri;d tcliics and investmentilnl -a.zil. il('htclin lltliglily r(',garcttcI l'c'l s 'tor'*s plltlits, t'ndI programsto 1)('b 'l'r\'-inc'ffic'it ,\(''rdilin to it r'c'c'illt si(lY. lirntzilion t'ic, lilitlnts ('olisclnic, oilax'c(nagc' ( liior'' l i('itv iliii''(' h Iv 
ilin 

eir \Vt'st'rii l'lrope'wln (-()I Ii'rIter)mts. l)espit his cli'rlvy
('ic'lic', lHrniiliatl 
 Illc'
stecH inik('rs ar(' jl(Ilgc'cl I) Illost ('lii('i('li tll (oI iil)('liti't ailloligIlie (oflintri('s ot III' ht1rc M'k'(OS1JL.. v'il'ri, 

p'olllolc illthis ah 


It is likl']c', hnowuc('r. Illat ('ftI('ieiic'v will he 
(otAl'Ir Ibasic' ilicl!,stric's ts exis lillg ijlice'' itssl)siIic'5 ;itr(' rt'li(ovn('(d andl 

(oli'rsValtioI pr(.l'itll itl(eplrllocl'd b' tll(IC('ltritl L(Vt'liIci0(I.
 

)thir iuiitolor iltlistrius (ilc-lidilig iroll iill.s. port fa'ililit'. telec'oiniinic'athoui. tr1aisportatimi. tIiE(l I:'rIo( mkA,\tr(' ollsi(d'rtidl' les ('fII('it Illoverall thati those illcih'velop)c ilatioiis.Coiit 'cnll I.II I' hiY cost t lIeC('(11ll li I ('sliIII('IId I$38 bilIIi oi 10.1% (ItiGNP. l)'rvear.lRc''eiint ililitlatit'cs timl ct'ilic'oni ng t'ffi('ii ('lcy Wvill lot olY imiipro'e It ecolloiii.v. hilt will also

inc'r'ase ilith'rilllio lit] (olil)('titiVcl\'t.is.
 

I listoric;dIll, Brazil Iits llrOilrotcl st'lt-sifici'ic'wy illt'iigii'rillg. t'oflstrl'tioil (qtliplent(10]c(ri is. 'l' lh'tzil isi ntI c-o iisic redI s'lf-slnfficicil ill iiost tc'hlnica'il anraes. Elxporlts of
t'(ltlil)ili('ll tllltt 
is.' i ifcla ic'cld illHrazil lla'e trilditionilly la(',(d still iiport rt',qtlirtl'i(i sandicl prohi)itie, tariff, I~ric'rs. (0urc-'ultly. however. Nilativ' nliuliftlc -'tlrrsdo lnol have(the
('aail)ility toi
l (o)clice-;oll' t '(, ot i)olt'r-gcIctr;tti oh c(cilliil)tli(t (iiicludiliiig 5tt'ali turbilics).sOcIralc l)birri('rS art' I).ilitr ldhllilisl 'ati,,ly pi(ls..(II b Ihelit' f'cdc'r.I ,go\('rliiiet. 

l'hiese c'iidlitions Slion uld riolvi(lt liore (l)lort-tliiitit's 16 foreigni vendors f('lc'('Itrical (qlli)
i'lit clit'Io the orlii'rly pioct ('Ba't 

fro 
itzili ll nlrkt't. Telr iealso a uarkedl reirt(tion awayIllt'hlistwricIllv litrg. Bra'uzilian 'l'c'tric'ity sch('emes (slih as tilt'10.500 MWe Itail)Ihidroc'hli'tc 'liI l, which is tliec world's lir;gest hychr'oclh'tric futility) to silialc'r, dispersed


cl('c'ra ilig slratt('gi('s 
located cl(Ilostr to the load c't'liters. This shilt could call for foreignncillix\c(i l c'apital. 

5.2 Market Aspects 

The oflc'ial illh-list cof tile national governmt'ns plan for ilie ulilization of' more gas-firedgcnt'ration in tht' elect'ric' sec'tor is expe('ted to open iiany market opportunities Ioi various 
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types of toreign firms. This )rovidles for i tremendous new tiarket o))ortunity for foreign 

c'apital ivivestors, equ ipmtent miakes. Iechi iology aid service flirs. 

have estimiated thatBagasse-fired lFur thrmore. stu(ie's tinLdertaketn )y liet National Secretariat of ljntlrp' 
otential of13,000 togeneration at i)alasst'-ir'(lrd gett ion at sl iim an(1 alcohol nills ill Brazil call offer a p
 

sugar and I0,000 MWe of excess 1itility grid ifllhe elcctricity tariff level rises to 67 iil/kWh,
sales to the 

alcohol mills in as is scheduled11y I)NAE'EI y I)ember 1992. This level of taiffenstures a rettiiir for private 

i l1 alohol mills to ottimize their genieratil.g caplacityBrazil can offer invtestors. aid would stiolul at c sillar 

a potential of potci i,1. Rcp)rCselitklives of the sigar i id alcohol 111insticv coliliriii the potenitial gro\vth of 

w ulc3,000 to 10,000 tb xlticra ( 'g c'ily. 11t re looking to foreign investors to irovide the ca'pital neiceded for 

MWe of excess the expansion.' 
sales to the 
utility grid if the A olltier inhistc ihat has installed getieratilg lits oii its inhustrial sites is the ltintliti 

blolitelectricity tariff s icit it id(1strv, localted il lilte lorthe isteni coastal regioll, i ('twrciitly provides 

level rises to 67 8 of its owi gelicrat i li.g Iic(cis. "IIus electlri('it V-ilitciisive itidlst cv sees itmalor ol)portllnity 

mil/kWh 	 for private initerests to htiild nliw gc~,ert'atxi. c(a ilcity to sell power' to the grid. It is expected 

that increaseld comipetitioil ill genteration will lower the overall costs oftlhe lctric system, even 

though prices will iiliallv rise withi lit, retmoval of electric subsidies. 

Tlhre are also cii ccci it 1)l1 iliiig activities ri l)rivate develol)ment of cogieneration plants 

rvlated to major shop)inlg iiialls in the cities of Rio dc Jatciro and Sao Patilo. Inl total, tile 

Secretatriat of ['lerLy isaware't '19 inajor sIol)1)i g malls ill lBrazil c'i 'lrretly il l t t )lanniti 

stage. alit ilmber ofl li (.ch are cons,'ider(ei g (()Logelration applicatltiotns. With s50 C11)'Oll'lge

tilcut from thc ledernl governmniit, or aftetr soie experietnce withI this type ofl1(odel has been 

gained. it is eXl)ected thfiat tily more of thise iialls cotld become )otettial coget'trators. 

Most of tliet il1dlistrial or project levelopers 'olisicleriiig siIh projects are veir opemn to foreign 

partiei)atio ill )r'Oje''t flalliciig. technological and ol)eratiilig ser-vicc Snll)l)01, nd eC(til)

tiiCeit Sitpl))lV alreas. 

5.3 Key Industries for Cogeneration 

At present, Varlious indultstrial complexes prodcln'e electricity using cogeneration mainly to 
was nosupl)ly their ownl reqtirements and to have sccuttie snpply of eleciric power. There 

incentive to prodlce and Sl)ply electric pow'tr to the grid system dcue to sul)sidized uniform 

price of electricity. I lowever, this is chinging as the stlthsidizatliot programus ate phased out 

and tlie selling price of electric power is eXl)ected to rise to a fIrc-tiarktet level. 

Overall 
lrazil is 8.8,12 MWe.cogeneration Overall cogencration potential in niajor industrial sctlors in 

potential in 
major industrial 
sectors in Brazil 
is 8,832 MWe 

32
 



Table 8 

Brazil: Overall Cogeneration Potential 

Cogeneration
Industry Potential MWe 

Pulp and Paper 263 

Petrochemical & Refineries 496 

Sugar & Alcohol 7,700 

Textiles N/A 

Cement N/A 

Metallurgical 230 

Commercial 143 

Total 8,832 

SOURCE: GlobalClimate Change Mitigation Through Cogeneration:A MarketAssessment 
of Cogeneration Project Opportunities in Key Developing Countries, Office of Energy and 
Infrastructure, Bureat for Research and Development, U.S. Agency for International 
Development, June 1992. 

Tile stigar and alcolhl industI usilngu' sugar cane bagasse as a ftiel. can provide about 7.700a 
MWe or 18,000 GWi as a generaling source. O1"tIis, 11,000 GWh ol'the potential is located 
ill the state of*Sao ilaulo. 

Il the state of'Millas Gerais. the estiniated cogeneration potential is about 500 MWe, of'which 
approximately ( ,0%is from the suigar and alcohol industry and (he rest from metallhrgical 
indlust ries. 
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The estimated 
technical 
potential for 
cogeneration in 
the pulp and 
paper industry, 


including the 

current installed 
capacity, is 
about 500 MW 

Table 9 

Cogeneration Potential 

* No Evaluation of country's total potential made thus far 

* Sugar cane bagasse is largest possible fuel source 

- In Sao Paulo, Sugar/Alcohol industry estimate is 11,000 GWh 

- In Brazil, figure is estimated at 18,000 GWh (approximately 7,700 MW) 

* CEMIC (Minas Gerais Sate) 

- Preliminary estimates indicate 500 MW potential 

- Largest share of above potential comes from: 

Steel/Metallurgy: 22% 
Sugar/Alcohol: 60% 

* Aluminum Industry (*) 

- Today's cogeneration: 0 MW 

- Potea,.al from present Alumina refineries: 80 MW 

- Including new planned refineries for'90s: 150 MW 

()Due to process steam/power requirements forAlumina (efineries 

SOURCES: ABAL, CPFL, CEMIG, ELECTFOBRAS
 
Provided by Sr. Pires de Mello, ALCOA-Brazil, March 9,1992
 

Estiiat vs olf(h'ltri( ptower plrodut(tion Ihrough ogeneration Imr other industrial sectors are 
)ascd oxlroduct 'apancit'slor enech itidlist IVas awhole, and, iflavailable, on other utility11 

co11111p)lioll ta (steiali aiid ('l('tlie p)o~t.r. Using t hese data and commercially available 
turbine i111tlwlatioxl, t.'ltric' po,,'r produnc'tiol1 tllrough 'CogeTneration Ibr various plats is 
calh'tllate(d. 

Pulp and Paper 

'I'lIc estiiuiatcd te hieical )otcltial Iir c Lcgnerat ion ill the pulp anid paper indlistrl. inclding 
tlet T'lint istallcd (apac'ilv. is ,1)btil 500 M\V. Bui it l)evausv ofthe typc olftlel availablt, aid 
tlt' subsidized rat 's for i1lll) and pl~ptr indthstv ill Brazil do,', not pr'sentlyl''n'icily, tllet 
al)ppear t)ol]h'r alt 1 c'tivt' private-st'etor tppl))ltillitics lor (Ieveloping 'ogt'ne'ration )ower 
plilis. Speswilic ('a;pital costs 1hw insallilng lWilit,-Scal,t'ogelieratlio pill ts 'oll)arc( Ito 
t'apli,,,' t'og,'llt,'lt \t('xIns wttld lly I , ;11( a tct'laititl t('('llic'al al1(sio ori be prohilitive.
,e ot i] stl voIl It to Ith'iltilv I st-l' ,'tiv,lv 'e'('ssi1-v itx n' - t I)roit'('ts. 

I111lp all 1 pi. r tuits 1c t, larlge aittulnts o' stcaln atld electricity ill t l'ir processing 
oper'ratio:l, atid Ila'' large.al;lnolits nl IIst'l'l Wasn tiIalt'rial (like hIark. wood chips, agasse. 

ixeidpilpcr liqlnor), Iltul ill (Illalitit st cotg ei raltionl1 stllicg ilv to port a llt;i.V-;;i1Ih ' 
laM. 'iost l)11)laitd pilp'r phillts have iiistallt'd IhiU'k-pressitrt tilri)i11's to gellcratc 
34h,.lri(.ilv oly Ior ixHteinil Ise. 
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Fuel used for steam pro(dItieioI xvil IX' e of il ' I)ihe iIII)t(liIIlits to at tgest nirctii ,Lprivate-
sector (ogeneration Illat (l'VeloPelrs il Ihis ill(h lstilW. Ill ()01tfst to other Si itlIAilo'nl 
countieis like Airgn('1t iii an(d
depends llore (il brnin11 bIi lass or (ooal iflt'a(l of iiatiral gas ill gel liertg slt'nnit or 

or- Mexico. the majority of tIfh( liraziliai n ultp i~lmor ill(hlstli-v 
m 

elec(ricitv. A i)otetili;l for c'lilL,e l(iialtil gais ill this sector ('xists witlh ill(' l)laim (l
e'xpalsioi of Ihe (lo)tisticall *yprci)h('d'l( niatral gas (list rillt ioll lil work il('l(lilig illj)orls
of as from Argeunim ain t l olivia. Ill(.re'ased availability of Iiat ll ral gas Vould1('cilitate
(eve'lopnllt of Ilarger-schile (oLeieralioii I'n.iliti's ili Ihe 11111) alnd l)l)('r iidliistr. 

Al)proximatclv 'N offtIl(' world's 1)1 ill);I (Ipnlml'r mills ar' lod'ited ill Brazil. I'lie Ilajority olfl)ll)
and paplerl mills are located ill Sao IPaulo. Cdl llos' prho'liodt loll in Brazil 'limel)dI from 664 tonis 
iii1970 to 3,945 1hotism d tois ill 1990. In t('rms (ifpaper and board ilrodllcers in thie world. 
Brazil is list(d on 1 lOi))sitioli in 1989. 

The pulp and 
paperindustry 
in Brazil does 
not presently 
appearto offer 
attractive 
private-sector 
opportunitiesfor 

developing 
cogeneration 
powerplants 
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hnlornlation coIci-lIing solie of' these 1l)l I) allld laper philts is presenit(I in the fbllovinig 
table: 

Table 10 

Brazil 
Energy Data for Pulp and Paper Mills 

Power Steam 
Company Total Capacity Boilers Fuel Purchased 
Electricity (mT/y) (tons/h) (MW) (MWh/day) Turbines 

Aracrus Celulosr 500,000 90 Wood (?) 64 
Bahia 66,000 100 Oil+Coal+Other Max 8 100 
Bonet SA 22 70 
Cambara SA 36,000 95 Wood+Oil 5 
Colupa-CIA 30,000 20 1 67 
Cenibra 350,00 400 Wood 40 68 
Champion 620,000 85 Wood (?) 22 755 
Cocelpa 110.000 100 Oil 16 150 
Cibrap 15,000 22 Oil+Other 
Florestal Monte 300,000 140 Woud+Oil 55 
Inpa 36,000 15 Oil+Other 
Itapage SA 98,000 100 Wood 5 70 
Kimberly-Clark 23,700 9 Oil 
Klabin 

- Correia 230,000 70 Bark 12 4 
- Sao Paulo 50,000 35 Oil 
- Telemaco 1,080,000 370 Coal+Bark 65 660 
- Estrada 25,000 30 Oil 150 

Lwarcel 36,000 25 Wood 8 39 
Manville 465,000 110 Oil+Wood 3 384 
Matarazzo 42,600 Wood 90 
MD Nicolaus 40,000 25 Oil+Other 
Nossa Senhora 66,600 Oil+Wood 
Papelok SA 93,000 40 Wood 
Papirus 170,000 50 Wood 
Portela, CIA 150,000 100 Wood+Other 3 200 
Rigesa 

- Tres Barrases Barras 230,000 64 Wood 7 125 
-Valinhos 301,500 54 Wood+Oil 0 150 

Rioceli SA 311,000 200 Coal 50 
Ripasa SN 33,000 20 Cil+Other 69 
Safelca SA 26,000 8 Oil 730 
Santa Therezinha 36,000 27 Wood+Oil 200 
Penha Mill 30,000 22 Oil+Other 200 
Governador 18,000 2 Wood 200 
Santo Amaro 127,000 55 Oil+Bark 
Simao-Piracicaoaacicaba 113,000 90 Oil+Coal 
Suzano 822,000 280 Oil+Gas+Other 25 780 
Zorzi De Papeis 75,000 65 Wood+Oil 148 

Total 6,755,400 461 5,340 

SOURCE: Global Climate Change Mitigation Through Cogeneration: A Market Assessment of Cogeneration Project
Opportunities in ley Doveloping Countries,Office of Energy and Infrastructure, Bureau for Research and Development, 
U.S. Agency for International Development, June 1992. 

Note: Many plants presented in the above reference did not supply sufficient information concerning steam or electricity 
production or demand, or information on a fuel used as an energy source. These plants, and the small plants which do 
not represent amarket potential for cogeneration, have been omitted. 
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As the pulp and paper industiy requires large quaitities olfprocess steam, each lacility could
be a potential candidate lor a cogeneration project, should sufficint quantities ol fuel become
available. Based on steani generation rate, the estimated cogeneration potential expressed
in MW is presentcd in the lollowing table, based on these assumptions: 

I. 	 Whcrever oil only is used 1or generating steam, the STAG system with a gas turbine, an
lilliredcheat recovcry stcani gencratoc, and a non-condensing steam turbine are antici-
pated as a potential f6or cogeneration. 

2. In all other cases, a boiler and a non-cndensing steam turbine are assumed to represent 
the cogeneration system of tile plant. 

3. 	 There is no credit laken for any existing tLrbineli generators (least reliable information in 
table). Steam twbine throttle conditions arC assumed to be: (a) prTssUIre equal to 1250
psig. and (b) tIll)erattil-e equal to 900 F. It is assumed in tile above estiIma.ItC that tile 
l)r'oc(ss steall, in all cases presented, is at 150 i)sig, Mwl-aIge Ieni)Crature of retUrned 
)rocess (ondlensate and make-up is at 165 F, and the steam t Irbine total elliciency is 75%. 

Each facility 
could be a 
potential 
candidate for a 
cogeneration 
project, should 
sufficient 
quantities of fuel 
become 
available 
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Table 11 

Brazil
 
Pulp and Paper Mills Estimated Cogeneration Potential
 

Estimated 
Power Purchased Cogeneration 
Boilers Electricity Potential 

Company (tons/h) Fuel (MWh/day) (MW) 

Aracruz Celulose 
Bahia 

90 
100 

Wood (?) 
Oil+Coal+Other Max 100 

10 
11 

Bonet SA 22 2 
Cambara SA 95 Wood+Oil 10 
Ce~jpa-CIA 20 67 2 
Cenibra 400 Wood 68 44 
Champion 85 Wood (?) 755 31 
Cocelpa 100 Oil 150 65 
Cibrap 22 Oil+Other 2 
Florestal Monte 140 Wood+Oil 15 
;npa 15 Oil+Other 1 
Itapage SA 100 Wood 70 11 
Kimberly-Clark 9 Oil 1 
Klabin-Correia 70 Bark 4 7 

- Sao Paulo 35 Oil 30 
- Telemaco 370 Coal+Bark 660 40 
- Estrada 30 Oil 150 23 

Lwarcel 25 Wood 29 2 
Manville 110 Oil+Wood 384 12 
Matarazzo Wood 90 3 
MD Nicolaus 25 Oil+Other 2 
Nossa Senhora Oil+Wood 
Papelok SA 40 Wood 4 
Papirus 50 Wood 5 
Portela, CIA 100 Wood+Other 200 11 
Rigesa 

- Tres Barrases 64 Wood 125 7 
- Valinhos 54 Wood+Oil 150 6 

Riocell SA 200 Coal 22 
Ripasa SA 20 Oii+Other 69 2 
Safelca SA 8 Oil 730 30 
Santa Therezinha 27 Wood+Oil 200 8 
Penha Mill 22 Oil+Other 200 8 
Governador 28 Wood :'00 8 
Santo Amaro 55 Oil+Bark 6 
Simao-Piracicabaacicaba 90 Oil+Coal 9 
Suzano 280 Oil+Gas+Other 780 32 
Zorzi De Papeis 65 Wood+Oil 148 7 

Total 501 

SOURCE: Global Climate Change Mitigation Through Cogeneration: A Market Assessment ofCogeneration Project

Opportunities in KeyDeveloping Countries, Office of Energy and Infrastructure, Bureau for Research and Development,
 
U.S. Agency for International Development, June 1992. 
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Sugar and Alcohol 

Estimates by an industly organization indicate that the sugar and alcohol industries ofTer one 
ofthe best and largest potentials for cogeneratlion in lBrazil. It is estimated that nearly 7,700
MW of electric power can be gefneratCd in these industries. The CoTCS)onding net annual
generation is 18.000 GWh. It is not ('lea-whether this reporlted calacity and generation is froin
co(f1) ist ion of excess bka~sse illsthiei-alone power plants or from c'ogeneration )lanlts which
also l)ro(lcc proc ss sWai fo lithh i Ifactc of'sigli and a'ohol. IIthis reported capacity
is auntimlized consistent wilh the reported gcileralion. thlie 'St ihlted total pllants, capa(city is 
ilfoiit 2.710 MWc. Detailed inlividial isscssilleill of, eilch ilc'illy is 1e'.'y to esimate 
('ogencraltion potelitial more reliably. 

hbrazil is the largest sug i)ro(hicer in the world, with abolit 26% of total production. The
NalioialAlcohol lProcram (lProl('ool) was s't uIp in 1975 to expadl(l alcohol i)ro(lti(tion for use 

l 

million ct'bic reelers. substitutinig for alboiit 


as an atl oiioti iv'ft to rellace gasoli 1c. In 1990. hydralcd alcolol co islIllpt ion was 11.3 
115 thotisand Ibarr'lsof gasoline cquivalent per

dlay, 'ollipir-cd to gldsolinc ('onstmil)tion of 163 thousand biarCls per day. 

ad lasar locat illh'lheli'jority ofsu -igaralcolol illthe stillte of'Sio )aio,which l)rodhces7 5 u ol'lrazil's si igaaim icl alcohol. The stliga" aill alcolol I)rodlitiion in this region (luring the
yv'ais of 1985- 1987 was 2.8 iiillion and 3.8 iillioi itons r('scl)e(tively f'or sugar and 4.4 million
liters mid(5.3 million liters rspc'tively for alcohol. The total inst all(cl electric generation 
cal)a('iyt illthe state olSao Pmilo in this sector is 367 MWe. 

I3aglsse produced in the stigar inlustl N as a bylprodul't or vaste ilaltlrial is used either as
Iuc'l to l)rolc( .('il,t 'ais a goo(I sotire of raw matiial fr the i)l) and paper indust ry, orI
as I'llel ('le('t'i(' pwer procltion.for I lowever. tihe stgar and alcohol ill(hIstly is seasollal,
and(1 operates during crop season. Il the off-season, production of clectric power' c'alinot be 
ftliclchbY baigagsse. an1d pow('r ilutist come froll conlensing turbinles. 

The sugar and 
alcohol 
industries offer 
one of the best 
and largest 
potentials for 
cogeneration in 
Brazil, with an
 
estimated 7,700 
MW of electric 
power that can 
be generated in 
these industries 
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Oil Refining and Petrochemical Industry 

The estimated "Fhe petrochemical and refinery indtistries prodtie gas-tutrl)ine quality fiel gas and also use 
potential for large amounts ol)rocess steam throutghout the year. "he estiliatedl potential for cogeneration 
cogeneration in in this sector is 496 MW, as ('an be seen in the following table: 
the oil refining 
an I Table 12 
petrochemicals 
sector is 496 Brazil 
MW Petrochemicals and Refineries Estimated Cogeneration Potential 

Estimated 
Estimated Cogeneration 

Capacity Steam Use Potential 
Enterprise and Facility Product Description MT/Y KG/HR KW (1) 

Companhia Brasileira de Estireno 
Sao Paulo Plant Ethylene 4,800 830 

Copene-Petroquimica do Nordeste S.A. Ethylene 460,000 79,621 121,011 

Oxiteno S.A. Indistria E Comercio
 
Oxiteno Nordeste S.A.
 
Industria E Comercio
 

Maua Plant Ethylene Glycol 25,000 13,708 22,449 
Acetate 9,000 4,165 516 

17,874 22,965 

Camacari Plant Ethylene Glycol 122,130 66,970 98,723 

Itaguai Plant Ethylene Glycol 80,000 43,868 62,837 

Petroquimica Uniao S.A. Ethylene 360,000 62,312 91,488 

Polialden Petroquimica S.A. HDPE 92,000 11,453 18,755 

Politeno Industria E Comercio S.A. LD Polyethylene & Eva 130,000 16,183 26,302 
LLD Polyethylene 130,000 16,183 26,302 

32,367 52,605 

Prosint-Produtos Sinteticos S.A. Methanol 191,600 5,946 736 

Ultrafertil S.A.
 
Industria E Comerrio de Fertilizantes
 

Arucaria Plant Methanol 7,920 245 30 

Union Carbide do Brasil, S.A. 

Cubatato Plant Ethylene 40,000 
LD Polyethylene 128,000 

22,858 26,952 

Total Cogen Capacity (KW) 496,211 

(1)Based on gas turbine with heat recovery boiler and condensing turbine. 

*In the absence of any direct input from the operating companies, it is assumed that the fuel type isnatural gas. 

SOURCE: Global Climate Change Mitigation Through Cogeneration: AMarket Assessment of Cogeneration Project 
Opportunities in KeyDeveloping Countries, Office of Energy and Infrastructure, Bureau for Research and Development, 
U.S. Agency for International Development, June 1992. 
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Individual detailed assessments need to be macle for each facility. This sector can use several
 
off-the-shelf lechnologies for stuch applications.
 

The refining and petrochemical plants arc located in the northeast part of Brazil. While this
 
sector was being a gressively pursued in many other countries. Brazil did not develop this
 
sector until recently. In the 1940s, somie explorati (1 
 and pro(tIion started. but Iill-sCale 
product ion stared only after t IIe (reat ion of IE"I'ROH tA.S in 1958 as a tate-ownecompany

to control all of Brazil's petroleum and natural gas reserves 
and all aspects of exploration,
production. iniports/exports, and transportation activities throngh its various Su1bsidiaries. 

E'IOINIRAS ow\vns ten refineries anc one asllalt plant, with effeet ive refining capac'ity in 1990

of 287.9 c'ubic meters per (lay. This c'orresp iris to 99% of the total refining capacity in Brazil.

In 1990, IYTROIHRAS 
 produced I1.166 ,1s3(sand hpd of oil pro(hic'fs, of which 16.5%
 
corresponcled to gasolinc. 35% to diesel and 18.9% 
to ftiel oil. 

There are three petroc'hemical complexes in Brazil, located in tie norlheastern, southern and
soultheastern regions. which, in 1990. had an ethylene proulction capa'ity ( 1.5 million tons
 
per year.
 

Some plants already have cogeneration facilities. Ilowever, moclern technology offers a way In the 
to expand this cogeneration capacity or add new cogeneration plants. In the production of production ofethylene alone, ilhe estimated cogeneration potential is over 100 MWe. ethylene alone, 

the estimated 
Textile Industry cogeneration 

potential is overThe textile industry in Brazil is very significant. This industry uses stearl as well as elecetic 100 MWe 
power and, as a result, there should be great inentive' for cogeneration. Overall potential and 
potential cogencration opportunities need to be identified by detailed case studies. 

Steel and Metal Industry 

In 1990. 3razilian steel produc'tion was 21 million tons. naking Brazil the eighth largest 
producer of steel in the world. Availability of electric power and deposits of baltxiIe has
l)romoted the develol)ment of the altimilln indItst r in the northlern region, In 1989,
prodc tion of primary alhminu n was 888 thousanwl tons, making Brazil the fiftlh largest 
producer in the world. 

Overall cogeneration potential in tlie s(el and 1(1tal inchstries is ahon at 110 MWe. At present Overall
there is no cogeneration in this se('ctor, P oten tial ('ogeneration in the froin existing ihgxllinn cogeneration
industry is 80 MWe and 70 MWe for new planned facilities. potential in the 

steel and metal 
industries is 
about 110 MWe 



Commercial and Residential Real Estate 

Total 
cogeneration 
potential is 142 
MWe in 
commercial and 
residential real 
estate 
applications 

Shopping malls. c'onvn'Ction ('ccI(,'crs. L i, I toi.ck, alid q);17-1't it co iiplexes nced air 
conditioninig and el('tricity. COMGAS has i(Ictnilicd 25 plerocts ranging froin 3 MWe to 20 
MWe cal)acity. witi total 'ognt-leratiol potential of 1-2 M\Vc illthis sector, as cal be seen in 
the llowing table. a ma jor stpplie'r o1 liattCOMGAS. um-alg as. is ext reIelv, interested in the 
success of these proccts. 

'able 13 

Brazil 

Commercial Cogeneration Potential (1) 

Expected Consumption 
Cogeneration Capacity of Natural Gas 

(KW) (M3) 

Super Market Centers 

10,146 	 51,324 
3,754 17,477 

11,111 32,363 
3,750 27,975 
3,750 27,975 

32,511 	 157,114 

Office Buildings 

4.075 23,374 
3,240 23,532 
1,720 21,864 
4,495 21,556 
3,254 15,580 
3,082 14,732 
3,324 15,934 
2.958 14,286 
1,649 17,492 

11,268 	 52,990 
1,858 8,919 
1,386 8,800 
5,850 28,013 
3,750 11,973 

51,909 	 279,045 

Hotels, Shopping Centers, and Others 

4,123 11,766 
8,800 31,437 
4,265 	 29,443 

11,721 	 54,280 
21,474 	 98,193 

7,455 	 16,399 

57,838 	 241,518 

142.258 Total 677,677 

(1)Esltliltes are from COMGAS of Sao Patlo 

SOURCE: Global Climate Change Mitigation Through Cogeneration: A Market Assessment of 
Cogeneration Project Opportunities in Key Developing Countries, Office of Energy and Infrastructure,
Bureau for Research and Development, U.S. Agency for International Development, June 1992. 
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ACRONYMS
 

A13AL 

AEA 

bbl 

1371' 

ItNI)ES 


boc 


1300 

ill 

C EMIG 

CI IESF 

COMASE 

CONAMA 


CPFI. 

)I IC 

DNAEE 

ElR 


EIS 

E1E'rROI3RAS 

ETII'RONORTE 

El AIROSI.J.l 

EMP 


EPA 


ESCEISA 

EX-IM Bank 

FINAME 

FURNAS 
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Subsidiary of ELErROI3RAS 

Advanced Engineering Associates 

Barrels 

Buiid-lease-transfer 

lanco Nacional de I)csenvol,imcnto Econornico e Social 

Btarrcls of oil equivalent 

l3nild-oWn -o0)trate 

IMritish Inernial unit 

Subsidiary of EI.I'ROIBRS 

Companhia Ilidro HI'etrica do Sao Francisco 

Environmi-ntal Activities Coordinating Committee 

Brazilian Cotncil oil the Environment 

Subsidiary of EILP'VOIIAS 

I)istrint heating and cooling 

DeparIamento Nacional de Agua c Energia Eletrica 

Enivironmental impact ..,port 

Environmt~ial impact statement 

Cent rais Elctricas IBrasileiras SA 

Centrais E'let ri ;do Norte do Brasil 

Centrals IEletricas do Sill do Brasil 

Environmlent al Master all 

Environmmtnal Protecltion Agency 

Espirito Santo's Centrais E'i ricas SA 

U.S. I0xBthno l lk 

Subsidiary of INI)ES 

Centrais Eltricas S.A. 



OGDI Gross domestic product 

GN P Gross nat ional produit'! 

GT Gas turbine 

GW Gigawatt 

GWh Gigawatt hours 

II RSG leat recovery steam generator 

IRI) Internalional Bank Ibr Reconstruction and Development 

ICMS State tax 

II)B Inter-American )evelopment Bank 

IIC International Fin ance Company 

IMI, International Monctary Fund 

kV Kilovolt 

kVI i Kilowatt hours 

IL(I IT Rio (le ,Janeiro's Servicos Eletricidade SA 

MIERCOSUL Southern Cone Common Market 

ino I Ig Abs Milligrams of ilercirlly ()ressmre) 

m111111tols Million itric tolls 

MMI('f Million cubic ' let 

MME Ministry of Mines and Energy 

MW Megawatt 

MW(V Meglawatt clectricity 

NU(ClEN Engcniharia SA (Nticar operating subsidiary of ELETrROBIRAS) 

I(ROEN BNI)ES cicrgy cffieic ('y )rogram 

p)sig Pounds per S(1llmre inch 

ST Stecin tillbil(e 

STAG General EIcctriz' acronyin for steam and gas turbine 

TI'A ronmies 1)riainimimz 

UNCEl) United Nations Conference on EInironment and )evelopment 
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UNDIP United Nations Devclopmenit I ro(ranuec 

U.S. All) lUnited States Agcy fot Internaltional Development 

VAT Valuc-addd tax 

WIEG Washington International ler1egy Group 
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The Office of Energy and Infrastructure 

The illissl()ll of, thb ie1cof, LIlergy~ adui Il lirsti ctil re is to h elp)(leXeloJ)illg col hit ies and 
emlerging ('(01llfilies Ilid ii Ulrk't -orieli t (d soltilIS to f(1t ileir cr('i.y llil elwillillllellttl 
probi lemfs. 

Llc k ol elic'l-g is seiio slv (' g ('('01 ill1 (lev'Il)inlg ('01111lies. L.1XJpdl sionl of*yicrtilin illie gi-l()Wt 
clic('gy Suippl ies pilac'es i i11gefili liial l:1t rdeii oil deveclopinlg count ries, anid 111aN, col mt lies 
lack flie i stit iiiiolia capz('1jtbii ty to oper'ate al Id ili age these energy,* sy'stems eflbejent ly. Thlese 
jirol e1115 (-Ol t111)1 it e toenlergy (ievelolilit 1)(1'1iIcad 01-en*llxironlliiin prolemls('~il ig So I 

wvorldwiole.
 

Tihe Office's Two-Fold Strategy 

The wil*y ouit of, this bind( is throurgh hligher cieegy elfheiemicyld aSwitch to reilewvable eniergyNai 
.111(d (ithIer envi ronnlielti lly 511( icchl'ologi(s. I riv'ate i l'1 toSon ilXes 11(st he enicoltwagedI 
fiilance t Iiese imluhroell wi its. mo IcI elassist alicc'al lId trainling liltIIst lbe provided to buildl ((icll 

ilistiflltiollal (';h);llilitV. 
 ile Office of lers 8t two-fold str~ategy to addr-ess thlese issu es: 

* 	 101pitzj,I U.S. Io l-I 11 : The Office ilaliges coo0pera th-e relat iol lips I) pronmot e enlergy
efficlellcy ail(I l -(iter- Iis(e of o'lela ido illilmlkiv ('nergy a11(l elwirollilelitial technlologies.
KeY piart ner's inl i(ie deveIlping cout iies, lte U.S. energy aimid enviirontihi.; pr(Jeess iiicl~k 
ilielit ilildllsries. Wther fe-der-al agellcies. fill liltilater-al developiieiit baniks, mid nlon
90\VeIlllileIlfl ort~ii lialt iolIs. 

" Pr'molUiqpritweh Sector Ii iiailv (s: Ille Office II(lps (leveclopilglc 01 illtries pu t ill place
llrket -orneiited policies .111(1 inst itlt ionS to Suppilort Jinvte n(gy and(('nv11 llil 
ililiathves. 

Ile Offbec (eci r-ages thec U.S. energLy a11( ICi I\iroi 1111(1t iIist rics to export stalte-of~Ilie
art 111-(11 lets ;iiid servic'(s to i\tl~il 'lltms II prmxidies deveClopinlgc('01liltries with 

10cst wolI( I-('lass ('01111ler('ially vial( techn1! ology mnid immi ag('11liit prates '. If also 
hlpils U. S. i 1(111st ry become mIore ('01llipet itk ivIll tlie il ite('mat ional market place. 

Office Activities 

* i I ib i'li i lilicing ille('lhallisills St~~ as1 -shiaw-d teasillilil~ investmlent.cIs )t myStudies, 

11111(15. llil better acce'(ss to ilitlltilatceral somlr('('S (of h1ins:
 

* pl)(i(Y. iegisltive(. ai id r-egi inIor-Y devcloinllent alsSistanic: 

" ropolis i1111 \Vorksllops til lmrket mi05('ohlitioi di n)lortllnities: 

" trlillilig ali1(l iiiforiit1mt iou l(lll cilit1 ol I: 

" ellgill('('rilig anl( otlcei t'chieliml assisfail('(. 

More iliformlll11 alotl fit(th rl-granlls of til Oftice oIf"Energyil~8111iastRtfIIV isavailable 
ill oilr i'.ogL-,Illl Hlan. vllicll (all lhe reqiue(stedl liv (olitactinig is alt: 

Office of, E"lleiiiy ;l11111's~ttr
 
U.S. Ageiio'v foit- (ii liat ~i ii D)eveopnient
 

'<0011 508. SA-18
 
WasliligIon, DC'20523-1I810 

Teli.: 703/875-120!5 
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GOVERNMENT, INDUSTRIAL, AND ELECTRICITY 
SECTOR CONTACTS IN BRAZIL 

Private/Industry 

Murilo Ribeiro de Araujo 
MClhoraincrit oS de Sao I)aulo 

Sao Paulo, 13razil 
Fax: 55-11 872-0556 

Luigi Massimo Giavina Bianchi 
I)irctor 
ACOl1ARTl'rading S/A 
Avenida 9 )e Jiflho, 5617 - 6.o Andar 

Sao lPauho, Brazil CEP 01407 
852-1188/F'ax: 883-5558 

Dinu Blechner 
Sirmao SA,Indcstrias de 
Sao atulo, Brazil 
Fax: 55-1 I -160-3720 

Raul Calfat 
Simoa SA. Ihlclstrias de Pal)c1 
Sao Iamlo. lrazil 
Fax: 55- 11 91-1-3993 

Augusto Canais 
MI) Nicoltis lmutistrias 
Sao 'Paulo,Brazil 
Fax: 55-11 717-7467 

Adelaida Caffarena de Celani 
Valinhos SA. Caroifico 
13270 Valinhos 
Sao Paulo, Brazil 
Fax: 55-12 242-2423 

Markus Pereira Coelho 
Santa Thcraz SA. Fabric de Pap)el 
35100 Grovcr Valadares, MG,Brazil 

Fax: 55-:33 225-1910 

Israel Colovsky 
Florestal Miiontc I)oiracio, CIA 
Rio dc Janciro, Irazil 
Fax: 55-21 551 - 1649 

Henry Day 
Riocclla SA 
92500 Gtiaha. RS. Brazil 
Fax: 55-512 802-878 

Jose Antonio FerreiraFadrique 
Triunfo 

lPorto Alegre Brazil 
Fax: 55-51 25-7201 

Cesar W. De Faria 
I)irclor I1rcsidicntc 
COPEILMI - Conipanhia dC Pesquisas E 
lI-ras Mirierais 
Praca Mahatima Gandhi, 2 
Ed. Odeon, IL.o Andar 
Rio de Janciro. Brazil 

210-31 16/Fax: (021) 220-8135 

MaFeel 
Max Feffer 

Stizano de I'apcl E Celulose, CIA 
Sao Paulo, IBrazil 
Fax: 55-11 210-6031 

Jose Mauro B. Fernandes 
Direor 
CI IROMA Engenharia 
Rtia L3cnlo Freitas. 362 - 6.o 
CEPI 0 1220. Sao Paulo, Lrazil 
(011) 255-0355 
Fax: (011) 256-5933 

Luiz A. Queiroz de Figueiredo 
Intapage S.A. 
13E, Brazil 
Fax: 55-81 224-8702 

Jose Tannuri Filho 
Tannuri SA. Indiistria de Papel 
Rio de Janciro, lrazil 
Fax: 55-21 230-9992 

Vasco Fontoura Fleury 
Diretor 
Cl-IROMA Engcilharia 
Rua Bento Freilas. 362 - 6.o 
CEI) 0 1220, Sao Paulo, Brazil 
(011) 255-0355 
Fax: (011) 256-5933 

James M. Futch 
Manvillc I)rodictos 
Sac) Paulo. Brazil 
Fax: 55-11 887-1397 
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Cicero Ivan Ferreira Gontijo 
Dirctor-Superint cnidente 

Socicdaclc dc Produtores dc Acucar 
e de 

Alcool 

Rua cap. Antonio Rosa. 376. 7.o
 
Jardini lPaulistaiio, Brazil 

(011) 280-3311 

Fax: (0 11) 280-3959 


Edison Tito Guimaraes 
D)irctor 

COG-l1AH/Sistcias (IcEnergia 

lraia do Flaincigo 
278. CJ 102. CEI1 22210 

Rio (Ic djillliro. Brazil
 
(021) 552-4882: Fax: 552-5299 

Eng. Jacques Haratz 
I)irctor 


CO(;1EI\/SISTE-vMAS )E ENERGIA
 
Praia (1o Flanllcnlgo 


>
278. CJ 102. CE 222 10 

Rio 1,'Jalilviro. B razil 

(021) 5 52--1882/Fax: 552-5299 

Nelson Felipe Junior
 
Asscssor I(-onolinico 

AI131QUIM 
R. Sio Ant ohio 184 - 18.o Anclar 

CEIP 0 1311. Sao Pillilo, Brazil 


(011) 35-8868/37-3481
 
Fax: (011) 37-7791 


Gerson Abdelmassik Justo 
Salio SA Indi istrias de Papel E Celulose 

13320 Salto
 
Sio Pauilo, Brazil 

Fax: 55- 12 483-5128 


Ricardo de Agostini Lagoeiro 
Sainlo Ainii-o SA hiclislria (ie Papeis 
Sanlo Aiiiamo, HA. Irazil 
Fax: 55-75 2-1 - 1359 

Restom I,airud 
lPailisl,i (Il- P pit'l c P'apcl. CIA, hlilustlial 
Sao Iailn, lh3r-azil 
Fax: 55- 11 273 8051 

Reinor Muzegant Lebrao 
Hilpasa SA. ('vhilhse c lPalpl 

S loIaillo. B1h'lzil 
Fax: 55- 11 229-6330 

Martin Julio Leiner
 
Pisa Papel de hinipresna SA
 
Sao Paulo, Brazil
 
Fax: 55-11 212-0670
 

Jose Ferrira Lima 
Safelca SA. Industria de Papel 
07140 Guartilhos, SP,Brazil 

Fax: 55-11 09-5335 

Ademar Lopez
 
Pisa-Papel (ile hiprcsna SA
 
Paraiia, Brazil
 
Fax: 55-439 35-1653
 

Carlos Madurira 

Suzano de Papcl E Cehlilose CIA 
Sao Paulo, Brazil 
Fax: 55-11 477-3015 

Jose Solino Masachs 
SeTana Papel E Celulose LTDA 
14010 Ribeirao Prcto 
Sao Paulo., [3azil 

Fax: 55- 16 634-4 145 

J.G. McGowan 
Kinberly-Clark 1)O lrasil. LTDA 
Sao Paulo. 3razil 
Fax: 55- 11 258-6298 

Jose Maria Meira 

INPA
 
Minas Gcrais. Irazil
 
Fax: 55-32 465-1 161 

Joao Canellas Pires de Mello
 
Encr'v Malla cr
 

Alcoa Aliiiiiiiio S.A.
 
SCS Qadr'a t 11loco A
 
Ed. l3i-asal I 2.o aii(l;a+ 
CEP 70330. Br silia. 1).IF.,l'azii 
225-901 9/Fax: (061) 223-3073 

Jose Roberto Ermirio de Moreas 
Votora (h(Cclilos I' Iapt. CIA 
luiz Anltolio. l3razil 

Fax: 55-016(651-25811 

Jose Mosetic 
lPapi,-tus hl)(hlslria 

Silo Paulo, I'azil 
Fax: 55- 11 530-6861 
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Sergio Luis Coutinho Nogueira Antonio Claudio Salce
 
Prcsidentc,Sindic'ito ) Iiu lustria )a Zorzi de I apcis. CIA. I)E
 
Fal)rica('ao Do 
Alcool No Estado e) Sio Iiaiulo 
lkna IHoa Vista. 2-0 - 5.o Anllar 
CEIl 0101.1, Caixa lostal 3905 
Sao Palulo. Brazil 
Fax: (01 1) 865659/355913 

Julio Padolan 
Santa Maria, CIA. I ulpcl c Iaptl 
Sao l'aiulo, Brazil 
Fax: 55 11 223-0592 

J. de V. Reis Pareira 
MillcrVa SA litlstrias 
512.40 RecilC, II', Brazil 
Fax: 55-81 268-79395 

Fransisco de Jesus Perira 
I)ortcl, CIA, lidtstrial lBrasilei 
50080 lccil'C, IE, Brzil 
Fax: 55-81 224-8702 

Reinaldo Alberto Pessano 
Ripasa SA. Ctllfluosc c I'apel 
Silo Ililo. Brazil 
Fax: 55-11 49,1-2-194 

Paulo Sergio Portugal 
Matltarazzo 
Sao Paulo, Brazil 
Fax: 55- I 1 92-2707 

Antonio Quagliara 
Ripasa SA Ccllulosc c Paplel 
Sao I~lilo. lirazil 
Fax: 55- 194 618-176 

Jose Roberto Camillo Ramalho 
P II 
I'orlkc Alc rc. IBrazil 
Fax: 55-51 25-,J325 

Abilio MAao Ramos 
Ihirah\'%CIA. Idutisial d' I'apcl 
27220 Barra do IHiall 
Rio (h'! ilciro. IBrazil 
Fax: 55-2-1-I ,122.194 

Maxcy Calvin Rivkin 
Ii',lisai CIlohjose'. ~Il'pcI c Enabalag 
13270i \'aliiillos 
SiloI ';1iho, h'iizil 

12400 Iiiaiwo lliaiigba 
Sao Pat 1o, rauzil 
Fax: 55- 12 242-2423 

Ricardo dos Santos 
lwarcel 
Sao Il,111o. Brazil 
Fax: 55- 142 63-0-125 

Jose Arno Schappo 
Siiao SA. induistias de I apel 

Rio dc Ja[ciro. Brazil 
Fax: 55-12 351-2-184 

Taavi Paavali Siuko 
Klabin Fal)ricadorl 
Silo l'atflo, Br'azil 

Fax: 55- 11 298-3965 

Celso Sguario 
Scnges tit' lapel e Cchilose. CIA 

Sao P'aulo. Brazil 
Fax: 55- 11 882- 1551 

Cesar Tsezanas 
Copcil c 

Caillacari. Brazil 
Fax: 55-71 832- 1733 

Jose Yoshinaga 
Suzano dc lPal{C'l E Celtulose, CIA 

Sao laulo. Brazil 
Fax: 55-11 274-1,22 

Abraho Zarzur 
Santista dc Iapel. CIA 
11500 Ct ihatha, SI, I razil 

Fax: 55- 132 61 -2022 
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Utility/Energy 

leda Correia Gomes 
(lie c I Asscssorija (ic IHcacocs 

l'1, 1lp csa'i'ais 

(ripuauillhiu c (is (hc Sao l1iullt 
I'iu~i M\iIsa00()MM- S~tm l'u hrlwv'il 

28 )-(:3I14/Tchx: 2183 1 
[-i.'c: (0 11)288-1862 

Jose Luiz Alqueres 
[)ir'tr. HIhulnjalic1i nr H1iharia. 
I:1.I'Y1I, ()I I3 ,\S. Av.I rnsidc c Viu'as (i-12
10). ( 'CI2M09160()(IcJaiwniro. IHazil 
2 11-51 1 1/Tchx: (2 1) 22329 22395 

('ElIli IMl 

Pietro Erber 

AS.jst ni it 
IL:I.!.l1"( )I3.,AS. ('ncutcd" Chtric'asra 

I',iltsiviia. S.\. 
\ 

(1-:1 
v.l -ns.V\i -i -,c (I-12 I0.() 

20079 1in ohndJwiri-. 
An cla" 
lH'azil 

211 511 1/l;i x: 233-133-

Rubens Gomez 
I 'I IM()13AS 

San I'aiin. I3razil 
55- I1 3-58.12 

Carlos de Oliveira Junior 
(tInt r( ,uiilE.Int riicidI;Ide Dc Sao Paulo. 

S.A. 

A\. Alioln E. S. Aranilia. 100. 6 

,d. St Altollio. Sao Pulo. IH'zil 

('[EI 0.1791 

5-1(- 112"'/Tclcx: (0 1 1) 5:3371
 

Paulo Batista De Monais
 
(htI'onuno. ltIt't ricida(lhI'e Sao P)aulo.
 

S.A. 
A,. Alrn(Io E. S. Ai,iiiha. 100 - I0.o Anidar 

,Jcl.S Ainiulo. San Pulo. lhazil, 
('CI) 0-1791 

5-1I- 151 l'/Telex: (01 1) 70919 

Luiz Carlos Pracchia 
(iel.cuf ta I)iv. (It ('ouuuercializac.auo dle 

Av. AlIvc' o -. ,. Ari'Ili, I00. I 
,hI. St Anilh hio. Sam 1nillo. I 'azil 
('E) (0-179 1 

5.16- 189 1/Tclnx: (01 1) 70919 

Fernando De Ramos 
Elcropatlo. l'Ihtrici(lah(le Dc Sao Iaiulo. 

S.A. 

Av. Alinch) E'. S. Atariia., 100 - I0.o Anclar 
131. 1)jdl.,"t A11llfio. ,"iwl I'ailh).o Brazil CE'I) 

04 79 I
 
5-16- 15 l-l/Tchx: (011) 70.9 19
 

Renzo Dino ',ergente Rossa
 
Assisicntic ['xcnlliv, I)ir6lo. ch
 

()pt'icat). I ICTh( )I AtI.O
.:I 
A%'. Alfred() F'. S. Ar'iliha. 100 - 5.() Andar 

I31.1) 
Jd. St Anlonio. W)l alo. liazil 

CHI) 0.1791 
5-16- 17 85/V"ix: 53-1-325.1 

Paulo Curi Savastano 
Ek.l'trop do. lefhtricicDach lne Sao );111,o. 

S.A. 
Ax'. Alfcdo H'. S. A'-iiiha. 100 - I0.o Auclar 

111.1) 
Jd.St A1ntonio. Sao lPaulo. Brazil. CEP 

0-179 1 
546- 151-I/'l''lex: (0 i1 ) 70919 

Joao Eudes Touma 

IITk) IMAS
Secrethria Exiii-lIctrol)Ias-Av. Chile 

65. S/927 
Centro - Rio tic Jialiro. 'azil 
CEP2 20035 
(021) 534-3660 
Fax: (021) 534-3663 
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Government 

Sergio De Salvo Brito 
1)irctor, Ministeuio l a Iiil-Estura. 
De)partan tfto Nach'i ml (c 
l)esei wIovilitl it) i.liriCg(tli(() 

ltSj)pl lda oh)S MilIistl('rios. 1B1oo R. 3.o 

Aiidar. S/316 
7004,1 Hirasilia. IHnizil - I).F. 
Fax: (0(1) 225-8767 

Paulo Cesar Mendes Guimaraes 
Assssor (c (aii)ilcht. Sec'caria dc 
E(llrgi I',' S lia iciltci 

Gov('ni) I) lSta()l )e Sao 11,111o 
Ri ia Ria-hticlo. 115 - (.o AndWar 
Sao I i lt). IIrazil ('l'1 0 1007 
239- 1922 R-0/l'clex: ( 11 2-I145/F'ax: 
32-57-12 

Alberto Pimetal 
Director 
Ag iiiaI lrasilcirt (' COlcracao 
Ministeri) (-as R('laoes lxteriores 

Aicxo i, 8 andi(ir 

Brasilia. I)1", llrizil 

Eugenio Mancini Scheleder 
Secrctarin-Adji liino 
Minisri() I)a Infia- Estrithira 

Esp. (Ios Ministt'ris. II.R-3.n 
Sala 30-1 - CI1 7004-1. Irirasilia, I).F., 
IIrazil 
(061) 321 - 1327 
Fax: (061) 321 5295 

Guiherme Qg.ntanilha de Almeida 
Dirctor Tit tlar. I.IISI /CII 1SI 
Dep~ariallcit() (h' hfralstfla In s-

trial 
Ax. 1),iflista. 750 / I.o 
01310 Sao laflo, lBrazil 
284 12,18-251 1677/Raniais 51/64/Fax: 
284-3971 

Mario Amato 
IPresidenIt 
I ESIP 

Avcnida Pfituista 1313 11. 14 
01310 Sao Plulo. Brazil 
(610) 321-5295 

Jose Genival de Arajo 
Chefe )o Dcpartamnento De Estudos E 

r'ojct os 

Axfenida Rio lBran(o 124. 2.o 

Rio dc Janeiro. Ikrazil 
('El 20042 
(021) 276-0330 
Fax: (021) 242-2051 

Aluysio A.M. Asti 
BND)ES- Ilano Nacional de 
[)scliolvinwilto F(onI1ollico e Social 

Av. RcpImbli'a do Chile. 100 - 9.o 

Caixa Postal 19 10 ClI" 2000 i 
Rio (e Janeirn. tilrazil 
Fax: (021) 262-8827 

Mario Geddes 
INIES 
Avxenida RcpIlli(a de Chile 100 
Rio d(c Jalwil(. Brazil 
(2 1) 277-7,151 

Pedro Andrea Krepel 
Cons ill Or, IESI/CI[ESI 
I)cpartaiicito) (I Ifliira--Istnrlltra indistrial 
A\'. 1atflista. 750 / 1.o 
01310 San 1I),h . Birazil 
251 1677/Raniiial 60 
Fax: 28-1-3971 

Cyntia Malaguti 
FIESIP/CIlESIp 

D)pilartlilt'tt) (I( "'lo1n()ia 
Ncchn do' I'scciin llI(lnistrial 
Av. PI tklisti. 1:3 13 / 5.o Andar 
01:11 1Salo I'allo. B~razil 

(01 1) 251-3522: Fax: (011) 288-3469 

Lourival Carmo Monaco 
Pl1rsi(l(ltc 
I"NI' - Iiiianiiiadira (Ic l;stmldtis E Irojctos 
A%,. Rio INajiwn. 12,1 

200-12 - Rio (h1 Jairwii-o. liiazil 
2,12- 13 13/Fax: (02 I) 2760; i6 

Oscar Marcondes Pimentel 
Collsiltlr, FI.SI'/('IISI 
lDti)aralitwllt) ht Idiian-Istruttra Industrial 
Av. Iatfflista. 750 / I.o 
01310 San ilatln, lB'azil 
251-1I677/Riial 46 
Fax: 284-3971 
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