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PREFACE

Iy a maintenant plus d'un an, monsieur Roger Dussault, président du Conseil régional de concertation st
du développement de Qudbwes, at moi-méma conveniors de relancer fgs discussions ento.rant la réalisa-
ton o'un complaxe industeiala-portadire dans fe sacteur de Ville-Guay. Identifia comme on enjeu impcor-
tant & l'intérieur des ententes-cadres entre fe gouvernement du Quebec et fes deux régicns rospectives,
Petablissemant d'un complexe industrialo-portuaire e31 peigy, 3 juste fitre, comme un pro gt Moteur per-
mettant de diversifier la base économigue des régiors concernees. Notra réflesion & I'égerd do ce projer
a suscite Mengousment de plusieurs partenariats et raé 'a symargis ndcossdire pour Lune (1émarche com-

0 e

Calte dérmarche commune a permis de pous doter o'un docurment de présentation du progar. Celui-ci ast
en guelgue sorte un outil promationne! permettant de mettre oo rehef se5 dlémants fonaamantaux. Il &
cunnime premier objectif de manitester notre grand intérér 3 s mpliguer dans la raalisation de ce complexe
industriel et macitima. Aussi, ddsronsnous vous le faire pastager afin de ddgager un congensus 1rés targe
parmifes différents intervanants. En second Heu, il gst primordizl de s'aziomdre des partar airea financiers
dars Pavancement de ce dossier. A tet égard. Nenpheation des gouvernaments du Québe: et du Canade
gst imparative. Cest pourguoi nouws souhaitans des échangas formels at constructifs avec nos différerts
partanaires gouvernementaux qui garmettrant, & breve schéance, de converir (ente 195 o coilzboration,

el d'gtablir un plan d'action appuye d'un plan de finsncement ou projet

Pucr Vhevre, plusisurs intervanarts crojent an fa gualité de notre dossier et ont Jdémaon ré une grande
sensibilité & ce dernier par la richesse de leur coflaboration. Nous désirens ici ramsrcis: ‘es personnes
siovantes - M Plerrg Badlanger, de la Société de promation economigue gu Queber av repalitan, A
Yeon Buresu, dela Sociéte du Part de Quebec, M Roger Carette, de Vile St-Georges: M. Denis Granrer,
de & Socidtd du pare industriel et portuaire de Quebec-Sud, M William Keays, & la Chombire de com-
e de la Rive-Sud de Québec; M. Réal Lapierre, du Comitsd du hen sous-fluvial; M. Martin LaRue, du
CRCD de Chaudidre-Appalaches, M. Roland Leclers, de la Socigré du pare industrie] et portugie
Cuabec-Sud; M. Piarre Racicar, du CRCD de Quénzs: M, Alaxis Ségral e la Sociétd au Port e Québec;
M. Jean-Marie Vignole, o'initistive de concertation sur 'svenic de Uindustrie maritime et fi wiement Mme

Carale Vioyzelle, de I"'Association régionale des commissaires industrials du Chaudigre-Appi laches.

Ce groupe de personnes sovhaite ardemment partager avec voas la réalisation du complexe industrialo-
portuaire pour le devenic du développemeant des régions de Québsac ot de Chawdidre Appaliches et espere

wes discussions eonstructives concartées antre 1ous 1gs parternaires 'mpliques.
Que le meliour des succés nous accompagne!

Lv présicdent du Consail régionai da concertation st du développement de Chaudiere-Appd laches,

h\wwm
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TEXTE

Depuis déja plusieurs années, la création d'un pare industnaio-portuars sur ta Rive-Sud do Québec est

MISE en COI

woinzidé de comme priositaira dans le processus de développement édonaminue des régions de Québes

et due Chaudigre-Appalachas.

Deés les années 1970, tes diffdrantes dtudes de planification réaliseas & epciue, ~etammmit par i'Offize

e o planficaton et de develeppement da Quebec tOFD QLY #t la Sowete InterPart de 2 .&bec, recon-

rasmanl impartance d'un développernent industrislo-partuairg our aynarmser Pdoonoriie régionale,
D84, les analyses visant & detinic les sites parentisls pow: Famenagemert dicfrastructures dastindes a l'im-
plaiiaton d'entreprisas structurantes a grand gakant ralevaent & nomore rastrant de 31 &5 putsntiels
pour te genre de déveleppament etidenrifisient le sectgur de 15 Rive.Sad comme etant ui de secteurs
“a privilégier,

Apris avor procédd en 1983 & une premidre analyse de Vamaragement aresible 7 acraar or la

Pointe da-la-Martiniera, c'est an 1984 que la Sceiéte inte-Port simphiqua dars & - oalisation diuna ét g
! ge faisabilite pout 'aménagemant o'un sits industrialo-postuare dans fe sacteur Je Ville-Guay Le proet,
_gui evait comme obyectil Firmplamation d'une ahiminerne par la compagria AluSuisse, n'a pu finaierme o &trae

Cconcrense faute dinfrastructures adaquates

Er 1968 13 Socigta du parc industriel at pertuare de Québes Sud (SPIPQS) 2 &1€ wroew afin e tavoriser b

¢ dévrloppement d'un parc industriet et portuaire des:

s aux projets Jenvergure dans le secteur da la Ville
di Levis, A catte fin, 1a Societd disposait d'une superficie nitiale de 4.2 heztares dans iz secleur de s

Pumta-the-la-Martinigre, qui avall été acquise dans les arnees BO dons le cadre de Pentznts Canada.

Guébec sur la Saciété Inter-Porr,

Urepais lorg, les diverses tentatives pour amorcer larmenagemant des infrastruciuees portudires el terrestres
nésosssires a I mplantation d'entreprises motiices sor dermeurées vainas. Maigra (a planifizatian dans le
passé o ententes Canada-Quebec visant & favoriser da divarses maniesss le developparmant du projer, les

MervenLons gouvernementaies n'ont pas permis i sonerétisaion Jdu prejet

Peoactant, 18 projat 4 regu un appui unanime des irtarvenants de la regien dens le cadra de Iz Conference

sosin-sronomicue de Chaudiers-Appalaches tenus sn 1990, Les Cansails rég.onaux de concartation at de
e sisi | sy LRI SR8 ra@inme A0 ClUGES 8T TR ShauCiefe ARG aTRey 0y SRa s e T ramv e i der s
e L Nibem e daecimr rdmianal indicnenzabls. Lo olznification des Drecedentes entEnlesr TFnaTa-urnec

recennaiasait limportance stratégique du projet et la necessite dune impiication da Pensemble des

inisvensnts gouvernameniaux dang sa realisation.

Foue mener & bign ta réalisation de ce projet Sirulilrant, un comieé 2 gte forme I es composéd de
raparesentans das CRCD des régions de Muskee o1 de Chaudiéra-appalaches, de la Sométd Ju Port de
Choudbes, de la SPIPQS, de ia Chambre de commee de la Rivebud de la Sovidte de promotion
geononigue du Quabac inétropalitain (SFEQN) de dssaciation régonale des commissaires industriely de
Clhagdiare-Appaiaches (ARCIZA) at du comitd iINITIATIVE de concertation sur lavenir de incustrie
M Urie, La present docurnent wise 3 demontra importance du nrojet de par ndustrisio- portudicg face
sux datis que reprasente le positignnament de Tegonoriz des ragions de Quebec et de Chaudiéry.

Appsiachaes dans (e contexte de la meadialisation des rmerchés Bt du transport mantime de deman

Aol anesreg e oo bavenant,
dans Mo cadee it v Lomtereng
sueiv @lonaitiyye Je Liaadhe.
Apptarhes e 1990

Froget d'avanir rater par hus
CREE de Quabec of dw
Lhvand ore dppalaclies
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CONCURRENCE ET PERFORMANCE

Usiargissement da Paccord  U'dconamia mondiale poaursuit son développemeant vers une éconamie intégrée et globale Cette interna.
de libwedchenge offre sus L , . A , . .
antreprises da nowvesies  tionalization des marchés, provogués par la déréglementation & les mécanismes de libre-échange, pousse

opportunitds d'affairen (oL ies b dtendre leurs activitds commarcisles vers les merchés outre-frontigres. Aux Etats-Unis, les
échanges internationaux raprésertent au-deld de 12 % du procuit intérieur brut, cornparativemant 4 8 %
dans les années 8C. Dans ia Communauté économiaue européenna [C.EE], les echanges commerciaux
avec les sutres dconamias mondiales se sont accrus de 5 % depuis 1920, paralidlement & un accromssament

important des dchanges entra las pays membres.

Au Canada, 'ouverture de plus 20 plus grande des entreprisas vi rs le commerce international dans le cadre
de 'accord de libre-échange a contribué & une évelution appréciable des exportations. Entra 1992 gt 1995,
la valeur des exportations canadiennas {sur la hase de !a balanc: des paiements) est passée de 143 2 280
milliards de dollars, sait une augmantation annuelle moyenne da l'ordre de 18 %. Les axportations vers les

pays autres qua les Etats:Unis sont passées de 40 & 59 milliards de dollars, scitune croissance arnuellz de 12 %,

Uauvertura daz régions de  3ans ce contaxte de mondialisation, |'élarg/ssemaent da Vaccerd de libra-échange vers le Maxique et
Québec ot de Chaudidre-
Appaleches vers lexportation

irplique une optimisation du , . i i . At . . . : . Jy
peshionnemant concurrentiol d'affaires. Les marchés du sud des Etats-Unis, de I'Europe et de Asig constituent désormais des marches

aventuelement, vers d'autres pays de Amdrique latine offre rux entreprises de nouvelles apportunitds

de masse vars lasqueis il importe de soutenir les @¥orts e cominercialisation. Four les régions de Québec
et de Chaudiére-Appalaches, "accés  ves marches implique ure optimisation du pesitionnamant concur-

rentiel dans I'organisation des flux de transport.

TABLEAL | COMMERCE DE MARCHANDISES DU CANADA (MILLIONS DE DoLLAlS)

1992 1993 1994 1995 i9g6
Exportations 163 464 190 384 227 B9Z 264 938 80 566
Importations 154 4319 127 593 208 59¢ 231 2058 138 577
Balance commerciale 9054 1279 19 301 33732 40 989
Rapport export-import 1.06 1,07 1,23 1,15 1,17
Expartation par pays
Et:ts~‘dn1‘5 i 123 484 149 004 180 833 205 853 221 BSS
Japon g 254 9 141 10 73« 13076 12 490
Union uropéenne 12171 12 086 12 87° 17 815 17 370
Autres Pays 19 056 20170 23 450 28 100 28 851
Exportations par produits : ..
Agriculture et piche 15 339 15 195 18 87: 20 984 24 437
Produits bnergéliques 15 452 17 189 19 17¢ 20 296 25 558
Produits Farastiers 20 917 23 519 28 9L, 36 875 34 587
Biens/matidres industrials 32 380 35 172 42 38 50 619 52 GHE
Machinarie ek dquipement 31 B%3 16 848 46 571 56 704 62 241
Produits de Vautomabdile 3810l 48 609 578U 52 874 83 357

4 45% 5 608 710 8 3G7 g 497

Autres biens

Source : Statigticue Carads
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LIMPORTANCE STRATEGIQUE DU TRANSPORT MARITIME

Cette glonslisation ces marchés a su un impact important sur le trafic maritime mongial. Au cours des  Avec un teux de eroissance

{ . ) . ", ) L oo annust de 4,1 %, I commerce
10 dernigres années, le taux de croissance annuel moyen du commerce maritime mondial & éte de 3,6 % nsneine mendial auteindra

: s i . . . 7 j #

Selon las prévisions du World Sea Trade Servica (WSTS), reprises dans I'Etude sur les transports maritimes 1 milliards dfa tonnes en 2005
.de |3 Conférance des Nations Unies sur fe commerce et le développement (CNUCED} en 1995, cette crois-

‘sanca devrait se poursuivre avec une augmentation moyenne de ‘ordre da 4,7 % au cours des prachaines

annses. En fonction de ces tendances, e commerce martime maondial ati@indra ptus da 7,1 milliards ds

tonnes en 2005, camparativement i 4,6 millierds de tonnes en 1995 {(Faarnlays;.

A travers ce processus de mondisiisation des marchés, I'augmentation des exportations de £ ruduits finis at
- semi-finis devrait accroitre la part relative du transport maritime effectud par contanew et par cargo
‘général. Selon i'étude de la CNUCED, le transpoit de marchandises génarales par con engUr QU par

carco devrait s'aceroitre de pras de 6,4 % par année d'ici 2005, pour atteindra 3.1 milliards de tonnes. Le
- transport des vracs solides et liguides deveait pour sa part connaitre des taux de creissance respectifs de
14,5 % et 2,6 %, pour représenter en 2005 un volume de l'ordre de 4,0 miliards de tonnes.

| Dans cette perspective, i est facile da comprandre qus Vactivité portuaire constitue encors fius que J3Mais  Lactly o portusire cinstitue un
glérment vital du ddveloppamdant

un &lémant vital cu développement éconcmigus, &n parmetiant ce détenir un réie stratéyique  grangmigue en permettant de
f T . . ; N détemr un rdls stratdgigue

: fondamantal dans 'organisation des dchanges internationaux. tondaments] dans | organisation

- des dehanges Intarnetionaux

L FIGURE 1 FREVISIONS DU COMMERCE MARITIME MONDIAL (1995-2005)
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LES DEFIS DU DEVELOPPEMENT

La développamant de s
hawte techneiogle ot de
Pactivitd industrielte constitue
la plerre angulaire du
développesment rdglonal

Povr assurar s mite er deuvre
de projets strueturants, M ast
imppartant de crdar Un contexte
concurrentiel favorable &
Finvestissement

-

ECO|

IOMIQUE REGIONAL...

INVESTISSEMENT ET CREATION D'EMPLOIS

LA DIVERSIFICATION DE LACTWITE ECONOMIQUE

Léconomia «a agglomération urbaine des régions de Québec

ot de

Chaudigre-Aopalaches est avant tout

pergue an fonction de ses activités administratives, touristiques et culturellas. Pourtant, le dévelocppemant

de la haute technologie et de !'activité indusirielle constitue I'unu des pierres angulaires du déveioppement

rdgional & court, & mayen et a iong termes.

Cette orientation ast d'autant plus fordamentale lorsqu'on co igidére impact gue peut avoir le proces-

sus de rationalisation des services gouvernementaux sur i situation de I'emplol dens la région. En fait,

les perspectives écorcmiques régionales sont liges de trés prés au phénamane des compressions

budgétaires gouvernementalas. Sans campter las arnplois des reseaux de Venseignement a1 de la santé, la

région regroupe environ 40 % de Peffactif québécnis de la fon ition publique. Dans ce sens, ia réduction

du rombre d'ampleis et 1a lente évolution des salaires dans las comaines public et pa-spublic vont affectsr

diractement les résultats dconamiques de la région au cours de: prochaines années, L& eréation d'emplois

rans d'autres secteurs N POUrTE CoOMpPanser 3 court terma toutss ces pertas. Bisn que fa vocation de haute

tachrologie de la région se ranforce, 'importance relative des g tivités de (a rouvelle écenamie 23t encore
g g =

trap restrainte pour prendre la reléve des secteurs public et parapuklic.

3alon la Commission de |a Capitale natiorale, au-dela de 10 G0 emplois dars los seteurs public et pera-

public auront été éliminés dans 'a région de Québer au terma dis

compressisns gouvarnementales menant

a 'équilibre budgétaire. Déja, I'eHet da la récession combing 2 celul de la rationatisation de Vadministra-

tion putlique a fait en sorte que le taux de chbmage dans la rég on de Québac ast pamsg cde B6% 4 125%

entra 1990 et 1956,

Faca & cotis réalitd, il importe donc de ettre en plaze les infrastruct

uras ot les effets de levier propices 8

la création de projets structurants, Le gouvarnemens du Québec 3 une responsabilitd importante dans la

situation de 'emploi dans ia région de Québec, o1 i est de c» fait

développement-dwriciey de pareimdusitialoparuair.

FIGURE 2 BVOLUTION DU TAUX DE CHOMAGE, 7987-199¢

FIN
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LINVESTISSEMENT ET LA CREATION D'EMPLOIS

Dans ce contexte de rationalisation oe la forction publique et parapublique, le développamant Le ad salappemant i-v
priorivaires (métaux -

gconomique régional doit avant tout repaser sur le développement de |'emploi Lié aux sacteurs de base de  phrahimie at plus

i . . ; o : . ; o4 teris) ndcessita une

I'écanomia et sur la mise en piace d'un contexte favorable & Vinvestissement pour le développement das "o
wt intormodalas

seciaurs de pointe,

Afin d'assurer une croissance rapide et soutenue Ja 'activitd dconomigua, Vimponation du capitaux doit
contricuer eu développement de ‘a nouvelle économie, #n permaettant la création de nouveaux emplois
rérrunérateurs & partir d'un élargissement des sources da financement. Paur y parvani, es régions de
Quibes et de Chaudigre-Appatachaes doivent plus gue jamais 8tre en mesure d'offric des conditions de
iocalisation hautemant concurrentielles. Dars ce sens, la dispenibilité d'infrestructures adéquates at
I'intdgration efficace cdes systdmes de transport constituent sans aucun doute dey facteurs fondamentaux

du [rositionnement stratégigue,

LE’S SECTEURS JNDUSTRIELS A Dévemwsse

A

Pour parveniv & la consolidatian recherghée de la structurs dconomigue regionale et a la creation de nou-
vea.dx emplois, les plans d'action stratégique des -7 aseils régionaux de concertation et de dévelapparrent
das régions de Québac et de Chaudiére-Appalaches visent, entre autres, b favoriser le développement
d'entreprises manufacturiérss a forte valeur 2joiutée, dans des créneaux pour lesgueds la région tensficie
d'acquis stratégiques ou ast en masure de dévsicpper des sxpertises spécifiques. Dans ce sens, la région
possiéde et développe une structure dynamique 21 recherche et ~:‘évé\cppamer|t technologique, et cetty

expartise dait servir da base au dévalopperment inlédgré des activités manufacturierss.

Parini las différents créneaux d'activitd identifiés cormma prioritaires par 12s organismas de concertation et
il le secteur de [ petEEh hirfile st de

tar'e sont rasolumant ournes vers la mongialisation des marenés. Dans cha-

; ‘asmrg»a et celui da 13 fo

SNV VIR L e

cun de ces secteurs, 'intdgratian optimale des activités maritimes et intermodales par rappert aux sources

d'approvisionnemant et aux marchés potentiels constitue assurément ur facteur ¢lé de dévaloppeament et

-

de lacalisatian.

StaUN ot minar aux

et mn "'-’-:6-1»« (ieia

Dans i2 secteur das métaux et minéraux, ia (4 constitue
déidi un moteur écanamique indéniable de a ~agion, avec la
présence de 230 entreprises manufacturiéres a Porngine de plus
de ? 000 emplois. La région affiche plus particulidremant un
potentiel ramarquable dans les créneaux a haute valeur ajbutea
des mataux [égars et possade des atouts majeurs gour daverir un

acteur de pramier plan dans des marches de polnta & "échelie

mondhale.
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En daposant d'un hawre naturel  Parmi les projets steucturants pour e développement technologigua et marfasturier, 2 région bénéficie

da olus da 15 métry at d'une ' .
chaivig de tramspart intégree, ia d'une structure da recherche et dévaloppement particulidramer t prametieuse dans le secteur de la tech-

réwion powrrs béndfcler d'un i
pasitionmament concurrantiel vital ncloQ“e du magnesnum Par la création d'ure chaire industrielle en technolég d\g g;agnesuzr{et la mise

en oeuvre dactidhs concrétes visant I expansion des marchés pour les produite du ragnésium 3 I'échelle

mondiale, la région ast an mesure de se pesitionner pour devenir un leader International dans ce domaine.

Pétrochimie ¢
Recannus comme étant 'un des axes centraux du développement
dconomique régional, las secteurs de la pétrochimie et de ia plas.
turgie doivent leur dysamisme 3 la synergia gui existe entre les
entroprises, les centr:s de recherche et es institutions d'en-
seignement. Le secteur de la pétrochimia congtitue, entre autres,
un péle de croissance vers leguel das eforts particuliers de
téveloppement ont é:@ réalisés pour favor ser I''mplantation de
nouvelles entreprises, le développemsnt de Pinnovation et la

cong.dte de nouvesu« marchés.

Ay cours des derniérss asndas. fes pourparlers entameés pour
Vimplantation d'une usine de fabricatior de peroxyde d'hy-

wfrastriicuives favorables § ca type d AlantEtisn,

g S prinon 13 grtzms A

T

Foreitgue»t'

Les régions de Quéabec et de Chaudigre-Anpe'aches constituent
un centrs important de production, de sevices et de décision
stratégicue de I'indurtrie forastidre. Avee la présence d'entre-
prises dans une multitude de secteurs (patss et papiers, scieries,
meubles, portes et fendtres, fabrication d'éguipemant, etc) et la
présence de centras de recherche disposant d'une expertise
internationalement roconnue, le dévelvppement du secteur
forestiar est prioritalre gt résolument tournd vors les marchés

d’exgortation.

Le marché des produits 3 base de beis a sesucoup change au

cours des darnidres anndes. [Des nouvesux p'odmﬁ é fcrte

cwm, i

valeur ajoutde, tels Gue les paFREBIRIMDE ou OBS, les BElRISEElES ot ies bais Fakld

&1é développés et conﬂalssent une croissance importante de le ir demande.







L8/27/28m4 93 35

ILES DEFIS DU DEVEE_OPPEMENT MARITIME

Las aiternatives de localisation
pour essurar le dévelopgamont
intdgrd des activiteés Industrieiles
et partualres dens ig réglon

sont lmitdes

Sans calte viifon de loptimisa-
ton de ls fonctlon portuaire ot
maerilime, s titustlen rlsgue fort
de dé'svoriser tangerausament fa
régisn cormme site concurrantls!
da focalization industrisile

La miza en place d'infrastructures
d'sueusll conatitue un préalable
au dévaloppement ot sy
positivnnemant de activitd
industrialls @t maritime

ET PORTUAIRE REGIONAL...
OPTIMISATION ET HARMONISATION

LACTVITE PORTUAIRE EN MILIEU URBAIN

Uintégration des activités Industrielies. portuaires et maritimes au milieu urbain emvironnant constitue de
plus en plus un anjau de taille dans lg développement soc o-écumemigue régional, Le processus de
consultation mené dars le cadre du projet INITIATIVE de comczrtation sur avenir ce 'industrie maritime
des régions de Québec ot de Chaudisre-Appalaches a d'sillewrs permis de soulever plusisurs interroga-

tions des intervenants guant & la partinence de maintenir des sites poriuaires an mided .oosie L2

prépandérance du caractére touristique et patrimonial de la région contribue largement & e G

pressicn qui ast exercée pour la réhabilitation du littoral,

Pourtant, I'optimisation de s fongiion maritime et portuaire dars une optique d'ouverture vers L s o,

d'axportation ast prioritaire. Sans cetts vision a long terme du pasitionnament régicnal dans Fergois
des tranzports a ['échelie mondizle, Févolution de la conjonct ire risque fort de défavoriser dangereuse-

rment {2 réglon comme site cor’c:urrentmf de localisation industr elle e, par le fait méme, de restreindre les

opportunités de davslocpement

Déja, "abzance d'infrastructures industrialo-portuaires disponibles & court terme syur la Rive-Sud, les
contraintes environrementales et la probiématique de cohabitetion des fonctions urbaines, industrielias at
portuaires ont eu justu'd présent un impact direct sur le posit onnemant stratégique de la régicn et son
développement économigue. Les choix de localisation affectués dans le cadre de certains projats majaurs
de développement, dont notamment les projers AluSuisse, Patresa et Lauralco, sort symptomatiques du
riscque encoury par la région dans sas #fforts de positionnemen: pour Vimplantation Jd'entreprises motrices

4 grand gabarit.

'

Dans le contexte actuel, !es altermatives quf se présentant pour assurer le déveiopoe nent mtégré des acti-

chemm de fer, paut do;er la région d'un avantage concurrental majeur.

Du point de vue swatégique, Uincertitude entourant la faisahilité du parc industriglo-portuaire et Iz
longueur des échéanciers nécassaires & sa réalisation font en scrte qu'il est impossib'e d'attendre la venue

d'investisseurs ou de nro;ats concrets pour amorcer le démarra;ge du co'v"ept d ame; 1agement Daﬁ;;x_&s:e*tﬁ

frastrus

' Mg a-ﬂéquat“es

de, Téi
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En regard de [z conjoncture concurrantielle qui taractérise les marchés rraditionnals du bois, industrie
torestidra doit de plus 2n plus tendra vais une diversification des marchés sxploités, at ce développamant

devra se faire en fonction des sactaurs de dauxiama et roisiame transformations.

LE POSITIONNEMENT STRATEGIQUE DE LA REGION

Le transport maritime a cannu au cours des anndes des changements impoartents qut ont influencé e posi-
tiornement stratégique et concurrentiel des ports & travers le monde. En fonction de cette évelution, deux

tenriances majeures doivent guider le développement et le positionnemant de la fonction portuaire :

o et demandent des infrastructures d'sposant d'une

profgndeur d'eay sutfizante ot d une sUEEEEH Fnt

repys: gé corraspondant 3 leurs capacités;

Ry rAeiagt-

S oy e oy

- d'autre part, l'inté ranon da la chaine das transports nécessite des terminay; porgu mras dsapqsam

o uné At

o i

Dans ce sens, les ragions de Québec et da Chéudiera-Appaﬂachen bénéficient d'avantages concurrentie's
majsurs qui, dans un contexte de globalisation des marchés, doivent servir de base au pasitionnement
stravégique de la région et de la province dans 'organisation des échanges interrationaux En disposant
d'un havra naturs! localisé & anviron 1 500 ki!oméltres a Vinrérigur du continent et disposant d'un réseau
intermodal structuré, la région est en mesure d'assumer un r&le encore plus marquant dans a planification

des effarts de développement,

Les nfrastructures portueires du systama Ssint-Laurent qui doivent appuyer les entraprises gu.ibécoises sont
en concurrence avac des ports commae Bostan, New York, Philadalphia et Baltimore. Or, pour répondre aux
nouvelles tendances du transport maritime, cas ports tentent d'atteindre 13,3 métres de profondeur d'eau
par des opérations de dragage. La région da Québec, en disposant d'une prafondeur d'sau de plus de 13

mat-as, peut done béndficier d'avantages de [ocalisation particuliers.

En ce qui a trait & l'intermodalité des transports, ta régian est Iocalisée sur Ja route |a plus courte antre le
caeur du continent américain at 'Europe du Nord. A rtitre d'exemple, une cargaison tramsportde de
Chicago & Anvers trarsitera durant 183,5 heures si eile est transbordee & Queébac, cornparatwement 3

204.2 haures par New York et 220,5 heures par Baltimore. Avec |a localisation du site proposé

;s,,_cqmpletes a Vavant-garde des emgences an

pa

'povt“alre ‘BéRaficiera linfragtricturss 3

it by

mal ére de transport, permettant ainsi aux entreprisgs une COMCUITEnte aCCrug sur 'es marchés ternationaux.

FacE
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AMENAGEMI ENT DU PARC

INDUSTRIALO-PORTUAIRE. ..
ACCESSIBILITE ET INTERMODALITE

LOCALISATION ET |

CESSIBILITE

Local'sd ¥ proximité d'un réseay
routier officace sous-utiiise,

lo pare peut dtre ddvelopps
pregrassivarnent d parilr de
terraing d'una suparficla da £20
hectares situss en bordure de
Vautoroute Jaam-Lavage

'“TTQ-f@elopa__ﬁ"gﬁtmmpﬁf&msﬂ%melmfcgﬁaémfal a%t uaffmlte au nord par 1€

A P
—i'.xi}. }" § -ff',",‘f-.'{',u,—- en i ind /

De par se JOCB{JSMIOH ‘e “‘e Offre de num'breu “la déve!qp;ément tun pare industriala

s gl

portuaire étant situé :

- dans un 5ect§u"_o_e)_les 30!s poszédant les capacités portantes reguises;
E P "“
~ prés de réseaux da transport ferroviaire at routier bian ¢ éveloppes et faciles J'eccés;

ET-T & g : i 1améﬂag Rall

nrie

ﬁon dait” étre réaimé par !e rembf&yage de lx'rive située & ¥a

{voir CI:CO'F:'l;;a) CWLW (j{) I k),ﬂ o dﬁm(,w adiy) W fazt dL
I‘SgbA;Lﬁ o J'avey %&U m@mw,mﬁéu Toz‘a&cﬂa

Réseau routier A W i g a (e

DéjA bier desservi pa le réseau routier, le parc industriel pos-
séde deun acces & 'atorouts Jean- Lesage par les achangaurs
de la route Lallemand 2t da la route 275 3 Beaurmnont. Le site a5t
aussi traversé par la toulavard de la Rive-Sud {route 132). Les
amenagements projetis se trouvent égalernent 3 proximite de
l'acceés sud de I'éventie! lien sous-fluvia artre les deux rivas du

Saint-Laursnt.

Présentement bien intcrit 3 l'intérieur d'un réseau routier afi
cace et encore sous-utiisé, le pare industrie! paut étre dévalop-
pé progressivernant & partir des terrains situés en bordure de
l'autoroute Jean-Lesage et de la route 132 sefon |a croissance e

les axigences des utilisateurs.

¥
Uasménagement portt.asre pﬂui étre dessarw dnrac*mmem & pamr d'une route d'accas constu;te an bor
duree de |2 route 132,
nageé en bordura du

3 qh:n@n d arces d une longueur apprownz a de daux knlom dtres peu’t étre ame
8. ‘é’l aire d accés su quﬂ Les tra>aum de constmctmn d'un chemin d'aceés

v;b uﬁqu
a forte pente {8 %) som eualues 3 trois millians de dol! ars.
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Chemin de fer

Le parc industrialo-portuaire est aménagé en bordure de la jor ction Harlzka de I3 vaim tarrovisire utiisge

par le Canadien National, Le parc industriel peut ainsi dtre dessary) par un branck ement ferroviairs d'au
plus deux kilometres & partir de fa limite ouast du site.

La construction d'une antenna fercoviairs lusau’s Fentrée du parc industrial 2 gt dvalude & ur million cing

cant mifle dollars. Le profongement du réseay
lars/métre,

ferroviaire & I'intérizur < are peut e estimé a 500 dal.

Laménagement de la voie farrée maenant ay terminal portus're recuiert la construction d'une voie farde
ds 4.5 kilomatres implantde en berdure de Ja falaise. Les travau~ ont éte dvalugs en 1984 4 environ peuf

millions de dollars.

Mémae si la construction du tian ferroviaire peut &tre réalisee ta s une secc nde phase, un corridor d acras

doit &tre préservé & court terme pour garantir Vintermodalité d) ter— mal portuaira.

Adraport
L'adroport internationa Joan-Lesage de Sairte-Foy 58 tr.rve 3 m oins de 30 kilométres du site, de so-te o

les utilisateurs des installations industrialo-partuae - . gurron- avoir acces an pe. ge temps aux vels

réguliers reliant Québec sux principaies vilies o oo nnent.

POTENTIEL PHYSIQUE DU SITE

Topoagraphie et géologie

: : L L Sl o
Lensamble du site situg au suo 42 ' rocte 132 posséde des

. . S
tersaing & faibles pentes, gar aralemant inferieures & 72 Y

Cette caractéristique gdograr - yue daviert un critére physiague
impaortant lors da Virnpla, Ltien -fune usine de grande supert-

. . LR r !
ae. De plus g me e du sectedr est caractérisée par ls

présence socl‘e 1 beux recouvert d'une faible couche de
- un e

. . ‘arcusil
terrain Le parc possede plusiedrs zones daccuR]
AYLelat vam. =

" at! ‘i ies lourdes.
favarizant Fimplantation d'industries ourge?
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Sources d'énergie

Siua prés d'une agyglomeération urbaine, la parc se trouve 2 proximité des résaaux de trarsport d'energie
at ¢us services publics, L'aménagemant industriale-portuaire peut atre alimentd en électricit par le poste
Boulget de Lévis. Toutefois, si une industrie requiert une forte consarmmation énergétiqua, ele paurra étre
alimantee dirsctermeant & partir de g sous-station électrique de Saint-tean-Chrysostome, 2 meing de 16 kilo-

metres.

La conduite da gaz maturel sous-Huviale Saint-Augustin/Saint-Nicalas dessert maintenant }; Rive-Sud de

suite de transportde Gaznatu rel passsit ausud de Tauto

B il

Services publics

Situé en bordure de |z ville de Lévis, le parc peut dtie dusservi en eayu potable et en égouts demestiques.
La vile cde Lévis possade deux prises d’eau au fleuve ainst gua deux usines de traitemeant dars les secteurs
de Livis et de Lauzon Le réseau d'aqueduc de Lévis-Lauzon pourra alimentar des industries » grande con-
sommation d'au, apras aveir augmenté (3 capacité de raitement de sas usines de filtration Linstallation
d'un reseau d'aqueduc demande, en plus du renforcement du reseau, la construction d'un re servoir d’eau
permattant d'agsurer 18 protection incendia. Les usines peuvent aussi choisir d'installer leur propra prise

d'eau de procédé prés des aménagemants portuaires.

La vile posséde aussi una installation récente de traitement des eaux usées. Las #gouts demestigques et
inclustrie's peuvent s'écouler par gravité jusqu'au boulevard de ta Rive-Sud, pour y 8tre pompes vers le

réseau principal de la ville.

Letude detaillée prépards en 1986 par les Consultants Halissey, Asselin at Daigle evaiue & erviron six mil-
Lons de dollars les travaux minimaux dimmabilisation. Las travaux initiaux comorennent le mudification du
systéme de traitement d'=au potable, le renforcement du réseau d agueduc et 1a constractic n d'un réser
voir dans le parc industriel.  Elle englobe aussi la construction de posies de pompsge st ie enforcarment
du réseau de conduitas gravitaires. Cette dvaluation préliminaire des couts doit étre utilisée a thre indicatif

ot devra étre validda aux érapes ultérieures du projet de développarant

UAMENAGEMENT DES INFRASTRUCTURES PORTUAIRES

cnstange d en

HH e htmgueur” g8 JO0 e EL TRt

e e

oase. cc»nsﬁs“ta anvun q‘

ve. de fagon a offrur une pro’rondeur d'egau de 15 métres & mares ba<5e

Ce quar est ralié 3 la rive par un corridor tachnigqus, lequel consiste en un rembiai en rive qu comprend 3
la foi un chemin caccés paur les vehicules routiars et un passage paur les services d'élactriite, d'eau et
autres. Une mra d nperanon amenagaa par rer"\b|ay’|9? derriére l2 quai, complata linstallatian. Ls super-

ficie de Lt-:'ﬂ&! aira pourra atre Bjustﬂe selon las besoins.

“Jaan- Les.me est ar: Voie
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| E PARC INDUSTRIALO-PORTUAIRE

Iadhagion au développemeant
deurakle se traduit pei la volontd
de dévalapper en concertation
aver lee arganlsmes rdginmatia

La volrnté du développemant
du pare ese origmdes vais
Pimplantation d'antreprizses
wtilisant des techralogies
modernet af peu golluantes

Lexpertise des wingt
datnidres anrées pn matidre
de gestion industriaie et de

Feorvirenperment doit servir
da kane au développemarnt
harmanistie deas fonctiens

ET UENVIRONNEMENT...

VRS TIN DEVITOPPEMENT DUIRIALES

Les gouvernernents du Canada et du Québec adh&rent sans compromis aux principes du développemant
durable, Les gouvernements désirent ainsi répondre aux besains du présent, sans pour autant compio-
mettre la capacité des générations futures de répondre aux leurs. L'application du développement durable
implique des concepts écologiques, économiques et sociaux complexes et des prises de décisions intégrées,
Pour la Consell régional de concertation at de dévsloppement de Chaudigére-Appalaches qui travaille 3 la
promotion du parc industriglo-portuaire de Ville-Guay, ['adhésion au développement durable se wraduit
par ia volonté de développer le projet en concertation avec les organismes régionaux, dans |e cadre
des outils de consultation proposés dans les [ois et réglaments en matlére d'anvironnement. Elie se trachiit
égaiement par |2 volonté de voir s’établir des entreprises qui utilisent des technologies modernes et pau

polluantes.

Las terrains réservés pour Fimplantation du parc industiiale-portuaire le sont depuis prés de deux décennins,
La plan d'urbanisme de la Ville de Lévis (1991), qui a fait Vobjet d'une vaste consultation de la population,
prévoit une affectation d'industries lourdes et 3 grand gabarit, au sud de la route 132, ainsi gu'un sile

potentiel pour les infrastructures portuaires en zones riveraines.

L'expertise des vingt derniéres années en ce qui concerne le developpenient industriel, intensiliee grace
aux exigences du cadre légal en matiére d’environnement, parmet de ciblar rapidement tes impacts liés a e
type de projet. Ces connaissances couvrent également les méthodes de travail et les mesures d'atténua-
tion applicables pour minimiser ou bonifier les Impacts. A ces connaissances se joighant maintenant les

développements technologiques qui permetient de misux contrdler les émissions de contaminants

La stratégie budgétaire du gouvernement du Québec vise la rationalisation des dépenses publiques. Ce
ot d'ordre se traduit au ministére de 'Environnement et de la Faune par des orientations gui ont comme
objectifs le partenariat et la consultation, la respansabilisation aczrue des entreprises, ba modernisalion des
outils de protection de I'environnement et la régionalisation (MEF 1997). Dans e contexte, les systémes
de gestion de I'environnement, dont fait partie la série des normes 15O 14 000, sont des outls de perfri-
mance environnementale auxquels adhérent de plus en plus les grandes entreprises de classe mondiale.
Ces outils permettent non seulement de metire en ceuvre des procédures de contréla des impacts, mais
également poussent la haute direction de l'entreprise a s'engager dans un processus d'amglioration

continue de la performanca environnamentale.

Les groupes environnementaus se sont égalemant donné ure structure regionale qui permet une concer.

tation plus efficace entre les groupes environnementaux et les groupes de promotion dconomigue.

il s'agit des Conseils régionaux de |'environnement de Chaudigére-Appalaches (CRECA) et de Québec
{CREQ). Avec leur connaissance du territoire et des prablématigues environnemantales, le CRECA ! e
CREQ peuvent proposer des pistes pour la gestion adéquate de l'environnement et jouer un rle de
"catalysaur” assentiel suprés des entreprises industrielies, en rapprochant les intervenants qui ont des
probiémes (rejats et résidus) de ceux qui ont des salutions. Les processus de concertation encouragenl 1a
eraativite et |a novation dans la résolution des problemes en faisant Intervenir ensemble des sources diversas
de compatenca, Employés  bon escient, ces processus valent le temps et les efforts qu'on leur consacre,

car ils générent des sclutions créatives at durables.
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LE PARC INDUSTRIALO-PORTUAIRE

DE LA RIVE-SUD DE QUEBEC...
UNE NECESSITE POUR NOTRE AVENIR COLLECTIF

L'accas aux marchés et aux matidres premidres au plus faible colt possible constitue plus que jamais un
facteur fondamental de positionnement concurrentiel et de développement. Dans cette optigus, ia
. province et |a région doivant disposar des infrastructures capables de répondrae aux exigences du transport
' maritime de dermain, de maniére & axer le développarment industriel et commercial en fonction d'une

. ouvertura compléta vers les marchés mondiaux.

' Face aux nombreux défis que raprésenta la développement industriel dans un contaxte de globalisation

des marchés, le prajet de parc industrislo-portuaire sur fa Rive-Sud de Québec répond aux besoins des
. années 2000. Par |a mise an place d'infrastructures portuaires en eau profonda et ia développement d'un
: réseau da transport intermodal efficace, |a région pourra bénéficier des avantages concurrentials néces-

. sairas 3 limplantation d’entreprises structurantes & grand gabarit,
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LES PARTENAIRES

Consell régional de concertation et de déveioppemant (CRCD) de Chaudiére-Appalaches
Conaail régional de concertation et de développernent (CRCD) da Québec

Societé du Pert de Québec

Societé du parc industrial at portuaire Québec-Sud (SPIPQS)

Chambra de commerce de |a Rive-Sud de Québac

Sociétd da promation économique du Québec métropolitain (SPEQM)

Association régionale des commissaires industrisls de Chaudigre-Appalaches (ARCICA)

Comité INITIATIVE da concertation sur I'avenir de l'industrie maritme

Février 1994

Photegrophie ; Jucidtd du Part de Quabag

Roche fibe, Growpe-contall

Producdon st dusign graphiquer Roche Itde. Groupe-sensall,
Groupa.conamil Gasco ine

20







Conseils d” Admarnustration de Gaz de France du 11/07/05 - Féderation Nationale des Ene... Page | sur

e

& Infos

@ Rubriques

#  DOssiers en
téléchargement

La féddration

s Qui SOmmes nous?

# lLes Memnbres de 1a
Fedération

# Historique de ia
LFNEM FO

% Historigue des

 Mines

2 Se syndiquer:
Pourguoi?

Liens wtiles

2 pous contacter
> Liens Web

ﬁ%&ﬁmmas&mim 3
ey Site
i@ Administration g

{~J

Conseils d'Administration de Gaz de France du 11/07/05

Article mis en ligne le Tuesday 19 July 2005 @ 10:23:58

CONSEIL D'ADMINISTRATION DE GAZ DE
FRANCE
DU 11 JUILLET 2005

0 AR 1SS W G S

Ce Conseit d'Administration initialement prévu le 22 juin a été reporté au 11 juillet du fait de la
décision gouvernementale d'ouverture du capitaf de Gaz de France S. A.

Projet RABASKA - Le gaz naturel (GNL) est le composant du marché du gaz qui devrait
connaitre une forte puissacce dans les années & venir du fait, 3 1a fois du développement de
ces marchés, de feur taille et de I'dloignement entre les lieux de production et de
consommation,

L'objectif du projet est donc de renforcer ia capacité d'achat de Gaz de France, mais aussi san
implication dans f chaine GNL et d'établir une possibilité d'arbitrage, Europe, Amérigue du
Nord.

Ce projet doit étre réalisé en collaboration avec Gaz Métro et Embridge (1/3 chacun). Le
terminal devant étre opérationnel et mis en service en 2010, I se situe sur la commune de
Levis sur la rive sud du Saint Laurent en aval de Québec.

Sa capacité est de 5 Gm3 /an pendant 25 ans et pourrait Btre. portée &9

Gaz de France dispose d'une option de ne pas Confirmer ¢ét endagement en 2006, s'it ne
dispose pas des quantités de gaz nécessaires, ou si les colits de construction ne sont pas
maitrisés.

L'Administrateur FO, aprés avoir demandé des garanties sur emploi dans le domaine de la R
et D et sur la possibilité de Gaz de France d'étre 'exploitant du terminal, dans le cadre des
échanges d'expérience, a voté POUR ce projet, compte tenu de ces enjeux stratégiques pour
Tavenir du groupe.

METHANIER -  la situation liée aux difficuliés techniques rencontrées par ies méthaniers
M32 (Gaz de France Energy) et N32 (Provalis), avait déja été évoquée, lors de Canseils
précédents,

L'Admunistrateur FO s'est prononcé pour une transaction permettant de garantir les intéréts de
Gaz de France, sans mettre en difficulté fes chantiers de 'Atlantique (Alsthom) confrontés & la
concurrence des chantiers Coréens et Japonais. Il est a remarquer une nouvelle fois que fa
Commigsion Et_-ropéenne a lancé une procédure formelie d'examen sur le mécanisme Finam"irnr
Gyoni PEImIS 1a CONSWUTUon O cas Deleaux, confliemant amsi soh aogme linérai et son uu.pca::
pour l'empioi.

FRAM EXXON MOBIL- 1l sagit de i'achat d'un complément de participation dans le champ
de FRAM au Nord du compiexe de Troll en Norvége.

EXXOMN MOBIL qui détient 25% de fa licence a décidé de se séparer de oot actif en lancant
Wit LR oD,

L'Administrateur FO, s'est prononcé pour cet achat, canfirmant ainsi un engagement pris en
février 2005, du renforcement de gaz de France sur un actif de quaiité en partenariat avec
Popérateur Japonais IDEMITSU.

Une nouyelle fois ect ngcn & nrghlamn des |3 stratdnie d'achat de Gaz de France remprn rony

S WD P L S SLDWTLIT nee, P R

da [:lmrnmn'?ahnn et da la variatinn r’lao mriv dis L“’_‘Q!E

CONTRAT TRIPARTITE ETAT-GAZ DE FRANC-E_:SOCIET;E GENERALE :

Il ¢'anit da la conyantinn r\rorlrnnt oo resnr\no;:hnhfas at la Pf\ilt rjog pﬂsriaiutac techniqbﬂc Ao

e U LRI e O LRSI A Lol (4

Folire réserviée aux salariés dens jes domames de Pinformation de la coilecie des ordres

ittp://www. fnem-fo.org/articie. php?sid=313 ¥



Conselis d Administraiion de (Gaz de France du 11/07/03 - Fedération Nationaie des Ene... Payp

dachat e S ieur soustriplion.

LAdministrateur FO a voté CONTRE ce contrat qub &tait soumis aux Adminictrateyrs, hors des
repragcantanis de 'Erat

A cette occasion, un certain rombre d'éiéments ont été fournis sur les premiéres estimations

cur 13 narticinating doc calaride arry nffroc pvdconféo«: nar (iaz e France
g Pamice ar % Tes pr ar crance.

1
i A UG Sa B Do ST AR Nidvk el

Salarids purement |
17%.
Des elements plis nrecis seront fourpis en fonction des différentes formules oroposees,

CONCLUSIONS -

Consail d'Administration qui est ie premiar aprés Pogverfure di capital, présage
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i ¢ du Consall pour ke mcs &5
1°} Choix stratégigues de Gaz de France
27%) Arbitrage entre investissements & ieng terme er rémunéradon de Factionnaire
3%} Reorganisation possible en foncuion de la communication vers fe marche boursier
4°) Gestion das codits.

Paris, k& [3lalilet 2005
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Public Safety and FERC’s LNG Spin

Under an Inter-Agency agreement among the Federal Energy Regulatory
Commission (FERC), the U.S. Coast Guard (USCG), and the Office of Pipeline
Safety (OPS), the FERC is the lead agency responsible for the environmental,
safety, and security review of land-based NG import terminal applications.’

This means that the safety of the populace is dependent on the FERC’s proper
assessment of the hazards and risks associated with these facilities. Therefore, you
might think that the FERC would be a good source of information about the
properties of LNG and whether citizens should be concerned when an energy
developer targets their community to host an LNG terminal.

Unfortunately, you’d be wrong. The FERC has maintained a consistent, vocal, and
naive opinion on the safety of LNG. In spite of numerous scientific studies and
real-world disasters, the FERC maintains that LNG terminals belong anywhere
project proponents want them.

Over the last two years, and facing a deluge of applications for new and expanded
terminals, the FERC has failed to advise any proponent that their proposed location
puts too mary people at risk. Even though the FERC has already approved more
LNG import terminals than are needed to meet demand, the FERC continues to
review 16 additional terminal applications and does nothing to discourage the 20 or
50 more projects that are careening along in the LNG gold rush.’

Many fear that the FERC has forgotten its regulatory responsibilities and is heli-
bent on allowing, indeed enabling, whatever industry wants. “It’s their money.
Why not?”

The unique properties of LNG and the scale of the proposed terminals set them
apart from many of the facilities FERC regulates. Does FERC appreciate the
special consideration that must accompany LNG? An examination of their recent
publication, 4 Guide to LNG - What All Citizens Should Know, * suggests not.

To demonstrate the problem, we present here a comparison of the LNG Facts
found in the FERC guide with the cold reality of LNG, without the pro-industry
spin.

! http:/fwww fere.gov/indusiries/gas/indus-act/LNG-Safety-Agrcement. pdf
. hitp//www . lerc.gov/industries/sas/gen-info/horizon-Ing . pdf
" http://www.ferc.gov/for-citizens/my-rights/citizen-guides/citz-guide-Ing pdf




What FERC Says

What is LNG?

Natural gas, primarily methane, is
colorless, odorless and non-toxic. LNG
is natural gas that has been supercooled
to a liquid at -260°F (-162.2°C).
Liquefying natural gas reduces its
volume by more than 600 times, making
it more practical for storage and
transportation.

Methane is only flammable at air
concentration mixtures of 3%-to-15%.
At a higher concentration there is not
enough oxygen to sustain a flame, while
at a lower concentration the fuel
becomes too diluted to ignite.

What The Facts Say

What is LNG?

ILNG is a very cold liquid (approximately -260° ), containing
mostly methane but typically including other “hot” or “wild”
hydrocarbons such as ethane and propane, and other
contaminants.

Increases in natural gas prices, and recent technological
improvements in the production and shipping of LNG, have
made it possible to profitably export otherwise stranded
natural gas reserves. In addition, a ruling by the FERC in
2002 called the Hackberry Decision provided investment
incentives for land-based LNG import terminals allowing
them to be operated with less regulation.’ As a resuit, LNG
has emerged as an attractive investment opportunity for the
energy industry.

LNG is the most energy dense of all the hydrocarbon fuels,
yielding 50 million BTUSs per metric ton. All other
hydrocarbon fuel energy densities fall within the range of 38.1
and 43.3 million BTUs per metric ton.”

Is LNG Explosive?
LNG is not at all explosive or
flammable in its liquid state

Is LNG explosive?

In the strictest technical sense LNG is not explosive in its
liquid state. Neither are other flammable liguids such as
gasoline, propane, or hydrogen. Unfortunately, because of the
extreme cold temperature of LNG, the environment does not
want it to remain in a liquid state. Much of the world is
roughly 300° F warmer than LNG: therefore the environment
around it is continually boiling it. The vaporized LNG must
be vented from storage tanks to prevent the buildup of
pressure. This boil-off is released, burned, or re-condensed to
a hiquid and returned to the tank.

Vaporized LNG has a relatively broad tlammability range,
from 5.3% to 15% concentrations in atr. Below these
concentrations the mixture is t0o lean to combust. Above
these concentrations the mixture is too rich. By comparison,
propane has a narrower range of lammability (2.2% to 9.5%),
as does gasoline (1.4% to 7.6%).°

Whether or not LNG vapor will explode depends on a variety
of factors related to its concentration in air, temperature,
pressure, and the amount ot “*hot contaminants™ included in
the LNG. Studies performed to date are incomplete in
properly characterizing the explosive potential of LNG and its
yapors.

! http://www. poten.com/attachments/LNGopinionian03 . pdf
* http://www . oilegypt.com/Webpro 1L/QilaporoxEnerry Content.asp,
“ htp/iwww.cere.cnergy. goviafde/afde/pdfs/fueltabie. pdf
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What FERC Says

What happens when LNG is warmed?

As a vapor, natural gas mixed with air is flammable in the air
concentrations noted previously. As LNG vapor warms above
-160°F (-106.7°C), it becomes lighter than air and will rise and
disperse rather than collect near the ground. However, it is not
explosive unless flammable concentrations of gas occur in
enclosed or otherwise confined spaces.

Spill sizes as well as fire sizes, vapor clouds, and resuliing
hazard zones are extensively analyzed. The coordinated efforts
of FERC, the Coast Guard, U.S. Department of Transportation
(DO, and other state and federal organizations strive to
assure the safe transit to and storage at the terminal and are
described in great detail in the analysis.

What is the operational safety record of LNG Facilities?
LNG has been delivered across the oceans tor more than 45
years without major accidents or safety problems, and no
serious accidents involving an LNG terminal facility in the
U.S. has happened in over 25 years.

On October 20, 1944, at an LNG storage facility in Cleveland,
Ohio, a tank without an impoundment dike failed and spilled
NG into the street and storm sewer system. The resulting
explosion and fire kiiled 128 people.

That tank was built during World War I, when metals were
strictly rationed, using a steel alloy that had Tow nickel
content. The low nickel content made the tank brittle when
exposed to the extreme cold of LNG.

Modern LNG tanks are constructed with materials proven
capable of safely containing LNG at cryogenic (supercold)
temperatures, Modern day spill containment/ dike
requirements for LNG facilities ensure that in the unlikely
event of an LNG spill, none would leave the plant site.

In 1979, at the Cove Point LNG import factlity in Lusby,
Maryland, an operational accident occurred when a pump seal
failed. Gas vapors entered an electrical conduit and settled ina
confined space. When a worker switched off a circuit breaker
the gas ignited causing a fatality and heavy damage to the
building. Lessons learned from this accident resulted in
changes to the national fire codes to ensure that a similar
situation could not reoceur.

Similarly, a Department of Energy/FERC investigation ol an
explosion at an LNG liquefaction facility in Skikda. Algeria in
2004, led to design and hazard monitoring requirements at all
U.S. import facilitics.

What The Facts Say

What happens when LNG is
warmed?

When LNG contacts the natural
environment it immediately begins to
boil and turn into a flammable and
potentially explosive vapor. These
vapors are usually a combination of
methane, ethane and propane in varying
proportions, with methane being the
predominant component. The vapor
mixture is colorless, odorless, and non-
toxic. It becomes an asphyxiant when it
displaces the amount of oxygen that
humans need for breathing. The vapor
formed is heavier then air. This heavier
than air cloud will spread over the
terrain, moving with the wind, until it is
warmed to approximately -160° F, at
which point it becomes lighter than air
and begins to rise.’

What is the operational safety record
of LNG Facilities?

For a variety of significant reasons, past
operating records do not provide an
appropriate perspective for the analysis
of LNG risks. Overemphasis on past
operations to predict future failures is a
characteristic of poor risk management
techniques, particularly for such
complex systems.

The increasing number and complexity
of very untque LNG marine receiving
energy infrastructures significantly
increase the likelihood that a major
event will occur.

In the absence of an adeguate model for
predicting risk and assessing the
resulting outcome of an LNG terminal
catastrophe. caution must prevail.
Siting these unique facilities in remote
locations or offshore is the only way to
protect the public.

" Clarke, R. 2005, LNG Facilities in Urban
Areas, p 46, hitp:/www.riag.state.ri. us/




What FERC Says

What is the transportation safety record of
LNG ships coming to the US?

During more than 33,000 voyages completed
since the inception of LNG maritime
transportation in 1959, there have been only
eight significant incidents involving LNG ships,
none of which resulted in spills from cargo tank
ruptures.

What The Facts Say

What is the transportation safety record of LNG
ships coming to the US?

Past voyage statistics clearly ignore the fact that the
number of marine voyages will be increasing many
orders of magnitude. In addition to the substantial
increase in the number of voyages, trips will be
longer, more complex, and traverse areas never
experienced before. In addition, most of this history
occurred pre-9-11 and does not represent the risks
that are present on today’s oceans.

The number of LNG ships has doubled in the past ten
years to approximately 140. To meet the rising
demand for LNG worldwide, the LNG ship fleet will
have to more than double again within the next
several years.”

in addition, ships are getting larger and more
complex, while their cost per payload capacity has
dropped.” We can expect to see much larger and
more economical LNG ships as competition among
Far East ship builders increases. With these newer
ships come changes in design such as power trains
with their own associated risk not captured in risk
analysts based on past historical operation.

Where does LNG come from?

Natural gas is converted to its liquid state (LNG)
at export facilities called Jiquefaction plants.
Indonesia, Algeria, Malaysia, Trinidad and Qatar
are currently the leading exporters of LNG.
Nigeria, Russia, Iran, Australia and other
countrics also have the potential to export LNG.
The LNG is imported by many countries, such as
the U.S. and especially Japan, where natural gas
needs are far in excess of the local production
capacity.

Where does LNG come from?

Currently, LNG is produced in Trinidad, Iran,
Algeria, Malaysia, Brunei, Libya, Egypt. Bolivia,
Indonesia, Venezuela, Oman, Nigeria, Qatar and the
United Arab Emirates, which are members of the
tour-year-old Gas Exporting Countries Forum. Each
of these countries are locations where al Qaeda has
an already established foothold.” Russia has the
largest gas reserves in the world and has already
begun to position itself as an LNG exporter.

Large liquefaction facilities and export terminals are
built 1o praduce LNG and to lead it aboard ships.

The refrigeration of natural gas is energy intensive, as
is its transport and ultimate regasification. From 5 to
20% of the gas is used to power these three steps in
the LNG supply chain.

¥ Trends, Technologies & Investments in the Gas Sector
http:/fwww ica.org/textbase/speech/2004/haug/mh_housto
npdb

’ Clarke, R. 2005. LNG Facilities in Urban Areas, p 26.
hitp:/fwww.ring.state.ri.us/




What FERC Says

How is LNG shipped?

Specially designed tankers are used to transport
LNG to import terminals. The ships can carry
LNG over long distances and are constructed of
specialized materials and equipped with
sophisticated systems designed to store LNG
safely at temperatures near -260 °F (-162.2°C).

There are two basic LNG tanker designs, both
of which are double-hulled. In membrane tank
designs, the cargo containment system consists
of a very thin invar or stainless steel double-
walled, insulated cargo envelope that is
structurally supported by the vessel’s hull. The
second design, with independent tanks, use
externally insulated spherical aluminum tanks
or externally insulated prismatic shaped
stainless steel tanks that are self supporting
within the vessel’s hull. LNG tanker ships are
required to meet international maritime
construction and operating standards as well as
rigorous Coast Guard safety and security
regulations.

Once on shore, LNG is sometimes transported
by truck. LNG tanker trucks typically carry
between 10,000 and 12,000 gallons (38-t0-45
m3) of LNG; enough to supply the daily needs
of approximately 1,000 homes. LNG trucks are
used to deliver LNG from impeort terminals to
remote or satellite storage facilities.

What The FFacts Say

How is LNG shipped?

LNG is shipped in specially designed ships, which
contain the ~260° F liquid in insulated cargo tanks.
The current LNG ships in service carry approximately
30 million gallons of LNG and are approximately
1,000 feet iong.

The technology for carrying LNG was developed in
Europe, and since 1964, 174 LNG tankers have been
built and most remain in service. All are foreign
flagged and none have U.S. crew. LNG tanker
construction is currently dominated by Korea and
Japan.

Some of these vessels employ the characteristic
spherical tanks while others, called membrane designs,
are more shoebox looking. Tank materials in contact
with LNG must be of special alloy to prevent
embrittiement and possible cracking due to the extreme
cold of the cargo. In many newer, more “economical”
designs, thin stainless alloy is backed with plywood
and insulated with foam. In many of the ships, this
foam is flammable.

Because LNG is less than half as dense as water, the
cargo holds of LNG tankers extend well above the hull
of the vessel, increasing the vuinerability of their
volatile cargo to accident and sabotage risks.

Where do ships unload LNG?

LNG tankers dock at specially designed
terminals where the LNG 1s pumped from the
ship toinsulated storage tanks at the terminal.
[.NG is converted back to a gas at the terminal,
which is linked to natural gas pipelines that
transport the gas to where it is needed.

Where do ships unjead LNG?

Currently there are no federal regulations defining
where unique LNG marine facilities may be sited and
the ships unloaded.

Because of the very large size of LNG ships, these
vessels must be docked at facilities that can
accommodate their targe drafts. It is this deep-water
requirement that often limits the site selection of LNG
marine receiving facilities.

Whether a site selection is in offshore water or in deep
water docks in harbors or rivers, the receiving
pipelines and connection couplings must be designed
to take the very cold liguid and severe temperature
cycling as LNG is unloaded as a liquid to the onshore
facilities.

In the U.S. there are currently four fand-based LNG
receiving terminals and one located offshore.



What FERC Says

How is LNG stored?

LNG is stored at more than 100 U.S.
facilities, typically either for use during
periods of peak natural gas demand
(“peakshaving™) or as a baseload source of
natural gas. Most of the existing facilities in
the U.S. were constructed between 1965 and
1975.

LNG is stored at very low (near atmospheric)
pressure in double-walled, insulated tanks.
The inner tank contains the LNG, while the
outer tank contains the insulation and
prevents any natural gas vapor from escaping.

All new LNG facilities are required to have a
dike or impounding wall capable of
containing 1 10% of the maximum LNG
storage capacity. In the unlikely event of a
spill, this feature will prevent LNG from
flowing off site,

Because LNG is less than half as dense as
water, the cargo holds of LNG tankers extend
well above the hull of the vessel, increasing
the vulnerability of its volatile cargo to
accident and sabotage risks.

Storage facilities use advanced monitoring
systems to immediately detect any liquid or
natural gas leaks or fires at the piant.

What The Facts Say

How is LNG stored?

Land-based L.NG storage tanks require insulation to
prevent the rapid boil-off of the ~260° F. liquid. The
inner containment is made of materials that can
withstand these cold temperatures without becoming
brittle. LNG exposure to conventional steels even for
very brief periods of time can result in catastrophic
metai failure.

Surrounding the insulation is the outer shell, which is
made of more conventional materials. Storage tank size
varies depending on the throughput of the facility and
the delivery schedule. Obviously they must be larger
than the 30 million gallons received from the ships, so
they are visible for miles.

Which LNG facilities are authorized by the
USCG/MARAD & by FERC?

Under the Natural Gas Act, FERC has
primary jurisdiction over the siting and
operation of onshore LNG facilities and
offshore facilities in state waters, whereas the
Coast Guard and Maritime Administration
{MARAD) have jurisdiction under the Deep
Water Port Act for the siting and operation of
offshore LNG facilities in Federal waters.

Which LNG facilities are authorized by the
USCG/MARAD & by FER(C?

The FERC is responsible for authorizing the siting and
construction of onshore LNG facilities under Section 3
of the Natural Gas Act.'"" To date, FERC has never
denied an application.

In 1971, the first LNG terminal began operation in
Everett, Massachusetts. Then, in the late 70s, three
more terminals were approved and built, but they did not
remain in operation, and only in the last several years
have they resumed operation.

The FERC has recently approved applications for eight
new or expanded terminals with a combined
vaporization capacity of 11.5 billion cubic feet per
day."" This is a twelve-fold increase in import capacity
compared to the period from 1982 until 2002, when only
the Everett Massachusetts terminal was in operation.

The Maritime Administration (MARAD) and the United
States Coast Guard (USCG) are jointly responsible for
processing offshore LNG terminal applications under
the Deepwater Port Act. Due to the safety risks
associated with land-based terminals, there has been
increased interest i offshore siting. Recently three
offshore terminals have been approved in the Guif of
Mexico, and one of these has already been built and
begun opetation.

TS USLC § 717 et seq. -

hitp:/fuscode. house.govidownload/pls/15C 158 ixt

U htpywenw fere gov/industries/gas/gen-info/horizon-
Ing.pdf
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What FERC Says

How are terminals designed?

All LNG storage facility designs must comply
with stringent regulations as required by the
DOT’s safety standards in Title 49 Code of
Federal Regulations (CFR) Part 193 — Liquefied
Natural Gas Facilities: Federal Safety Standards
and NFPA (National Fire Protection
Association)} 59A - Standard for the Production,
Storage and Handling of Liquefied Natural Gas.

In accordance with federal safety standards,
vapor-gas dispersion distances must be calculated
to determine how far downwind a natural gas
cloud could travel from an onshore storage faciiity
and still be flammable. As required by these
regulations, these exclusion zones must not reach
beyond a property line where other development
could occur.

Since a fire would burn with intense heat, each
onshore LNG container and LNG transfer system
must also have thermal exclusion zones
established in accordance with Title 49, CFR, Part
193. These exclusion zones must be legally
controlied by the LNG facility operator, or a
government agency, to ensure adequate separation
between members of the public and the heat from
a fire.

What The Facts Say

How are terminals designed?

LNG terminals have to be designed only to
minimum federal standards (49CFR193)" and to
minimum National Fire Protection Association
(NFPA 39A)'"? standards. In the case of a conflict
between even these two minimum requirements, the
weaker federal standards supercede the NFPA
requirements. Neither standard provides
appropriate siting guidance for marine receiving
facilities that involve an additional series of risks
associated with the presence of LNG ships.

Since LNG facilities are designated as
transportation infrastructure, these high-energy-
density facilities are exempt from Process Safety
Management (PSM) requirements defined under
federal law (29CFR1910.119)."* PSM regulation
was promulgated to address the many tragedies that
were occurring in refinery and chemical plants in
the late 1980s. ITronicaliy, LNG companies appear
to be undergoing severe management changes
similar to those that were occurring in refinery and
chemical plants in the late 1980’s.

Seismic Design Requirements

LNG facilities must meet stringent standards to
ensure public safety and plant reliability in the
event of an earthquake. Extensive studies of the
geological conditions and earthquake history of a
proposed LNG site are required to determine
appropriate design loads on the critical
components of the LNG plant. These critical
components must be designed and constructed to
maintain LNG containment during and after an
carthquake.

Seismic Design Requirements

Earthquakes could damage LNG tanks and piping.
Therefore, LNG terminal infrastructure should be
designed and subject to independent review to
ensure that the design is appropriate for the
carthquake potential at the site. This should include
both the magnitude and the type of earthquakes
associated with the proposed location and secondary
conditions associated with such events such as soil
fiquefaction or tsunami.

Phttp:/fwww.access.epo.gov/naralclr/waisidx_04/49¢ ]
93_04.html
: “hitp:/www nipa.org/itemDetail asp?categoryID=279&
itemiD=22438& URL=Codes%2(and%208tandards/Cod
e%20development%e20process/Online%20access&cooki
e%5Ftest=1

910 94.htm!



What FERC Says

What public safety issues are associated with
LNG?

I LNG spills it will vaporize. The resulting
natural gas vapors will warm and expand, and
become lighter than air. The vapors will disperse
with the prevailing wind.

If a source of ignition is present where a vapor
cloud exists at a 5%-to-15% concentration in the
air, the vapor cloud will ignite and burn along a
flame-front, back toward the spill site.

I LNG spills and vaporizes in the presence of an
ignition source, a fire likely will result. The fire
will burn back toward the spill site

What The Facts Say

What public safety issues are associated with
LNG?

No other energy infrastructure brings together the
four major risk factors that are associated with LNG
marine receiving facilities: 1) high energy density,
2) very large inventorics, 3) unusua! release
dynamics associated with extreme cryogenic
temperatures, and 4) very large potential impact
zones. Studies that examine LNG releases caused
only by spills should be carefully questioned, since
it is more likely that a major high rate release will
not be simply a spill.

The danger to those caught within the potential
impact zones inciude: asphyxiation due to fack of
oxygen, exposure to severe cryogenic temperatures,
burn from severe heat/thermal radiation, and
damage associated with high pressure blast waves
and associated flying debris.

The range of risks that can generate these extensive
impact zones can come from operational accidents,
intentional acts such as sabotage, or natural events.
Though the conscquences of an LNG accident have
been demonstrated in the LNG disasters that
occurred in Cleveland in 1944 and in Algeria in
2004, neither of those events represented the scale
of destruction that couid occur given the enormous
amounts of LNG stored at a typical marine
receiving terminal.

Extrapolating from the limited experience we have
in the U.S. with LNG would be foolhardy even if
the world had not changed on 9-11. LNG terminal
siting, planning, and operation must occur with the
full realization that such facilities represent an
attractive target for terrorist groups. Onshore LNG
recelving facilities cannot realistically be protected.



Alternatives to the LNG gold rush

Is this disparity between the facts surrounding LNG and the FERC’s blatant spin a
purposeful campaign of misinformation or is it due to ignorance? Either way, it is obvious
that public safety is not an overriding concern within the commission. Nor does it seem
that the commission has any intention of implementing rational siting standards for LNG
import terminals.

The FERC ought to be able to recognize and quickly reject applicants for LNG terminals
at locations that put citizens at risk. A review of their current docket of filings and pre-
filings reveals one simple pattern - provide the paperwork equals get your permit. We
deserve better from an agency regulating the import and storage of substances as
dangerous as LNG. Until the FERC can implement a rational standard for land-based
LNG import terminal siting and demonstrate the ability to enforce it, they should cease the
processing of any more applications.

ina May 5, 2005 speech on energy policy at the Stanford Washington Research Group,
FERC Chairman Pat Wood stated that eight additional LNG terminals are needed to meet
the nation's short-term natural gas demand. Of those eight, he envisioned two in Atlantic
Canada and two in Mexico.”” Those Canadian and Mexican import terminals have already
been approved. That means six more terminals are needed in the U.S.

As of May 2, the FERC has approved eight new or expanded land-based terminals, and
MARAD/USCG has approved two new offshore termuinals. That is four more U.S.
terminals than Wood says are needed. Clearly a moratorium is called for on any new land-
based terminals.

It is also clear that a broadening of the FERC’s authority in this area would be a grave
mistake. In the absence of suitable federal siting standards, state and local review
processes are the only mechanisms in place to protect the public. As unregulated private
industrial operations, these terminals come nowhere near the threshold for deserving
powers of eminent domain.

The unique hazard posed by LNG terminals means agencies tasked with reviewing
construction applications and regulating their operation must see public safety as their
prime concern, not the profit-driven incentives of multinational corporations. The LNG
gold rush needs to be reined in, as the strategic energy interests of the nation must come
first.

'* Chairman Wood's speech at the Stanford Washington Research Group 2005 Institutional Policy
Conference - http//www _ferc.gov/press-room/speeches.asp
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know.
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‘Washington, D.C.
~"April 9, 2004

" Dear Friends: : L

A

By coordinating public and private policies and investments, the New Apollo Energy Project we

- . "are advancing provides the vision for a cleaner, domestically-based, and more secure 21* century

- energy system. With the pace of technological and market innovation in the energy industry, we

see a unique opportunity to redirect and fundamentally strengthen our nation’s economic
security. - : :

We remain deeply concerned by.the fact that the United States has steadily become more _
dependent on economically and politically unstable imported oil and gas supplies. In addition to

the environmental impacts of this dependence, we are missing a huge opportunity to invest in our

own industries, communities; and families. With recent technological advances in energy
efficiency and renewable energy, a proactive investment agenda can finally make these diverse
and fuel-free supply sources cost competitive with imported oil and gas. . :

This report by Professor Kammen and his research team at the University of California,

Berkeley, provides an invaluable comparison of the many recent studies that show how a shift
towards clean energy technologies will resuit in significant job creation.’ Across a wide-range of
assumptions and approaches, these studies confirm that supporting renewable and efficient

energy systems will create more Amierican jobs than would a comparable investment in
traditional fossil fuel based systems. Moreover, an investment agenda in emerging clean energy
technologies would also reduce our foreign trade deficit and reestablish the U.S. as a leader in

‘this growing international market.

Our foremost goai is a robust and sustainable economy and we look for\wi‘rd to working with
readers of this report on achieving the vision articulated by the New Apollo Energy Project. We
believe that only with sustained and focused efforts will we generate millions of new high paying

‘manufacturing jobs, promote the security of pur nation, and ensure the health of our

environment,

Sincerg,

e

: . Maria Cantwell
7. Representative U.S. Senator
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PUTTING RENEWABLES TO WORK:
HOW MANY JOBS CAN THE CLEAN ENERGY INDUSTRY GENERATE?
Daniel M. Kammen"*’, Kamal Kapadia' & Matthias Fripp’
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University of California, Berkeley, CA 94720-3050
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OVERVIEW

Expanding the use of renewable energy is not only good for our energy self-sufficiency and the
environment; it also has a significant positive impact on employment. This is the conclusion of
13 independent reports and studies that analyze the economic and employment impacts of the
clean energy industry in the United States and Europe. These studies employ a wide range of
methods, which adds credence to the findings, but at the same time makes a direct comparison of
the numbers difficult. In addition to reviewing and comparing these studies, we have examined
the assumptions used in each case, and developed a job creation model which shows their
implications for employment under several future energy scenarios.

PV 1 REPP, 2001 6.21 1.20 7.41
PV 2 Greenpeace, 2001 . 5.76 4.80 10.56
Wwind 1 REPP, 2001 0.43 0.27 0.71
Wind 2 EWEA/Greenpeace, 2003 2.51 0.27 279
Biomass — high estimate  [REPP, 2001 0.40 2.44 2.84
Biomass - low estimate REPP, 2001 0.40 0.38 0.78
Coal REPP, 2001 0.27 0.74 1.01
Gas CALPIRG, 2003, 815, 2004 025 070 095

Table ES—1: Average employment for different energy technologies. “MWa” refers to average installed
megawatls de-rated by the capacity factor of the technology; for a 1 MW solar facility operating on
average 21% of the time, the power output would be 0.21 MWa. References in parentheses and scurces
refer to the studies reviewed in the text.

* Address correspondence to: Professor Daniel M. Kammen, Energy and Resources Group, 310 Barrows Hall
#3050, University of California, Berkeley, CA 94720-3050. URL: hup://socrates.berkeely.edw/~kammen.
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Table £5-2: Comparison of the estimated employment created by meeting the equivalent of 20 percent
of current U.S. electricity demand via and expansion of fossil or renewables-based electricity generation.

A key result emerges from our work: Across a broad range of scenarjos, the renewable energy
sector generates more jobs than the fossil fuel-based energy sector per unit of energy delivered
(i.e., per average megawatt). :

In addition we find that the employment rate in fossil fuel-related industries has been declining
steadily for reasons that have little to do with environmental regulation. Finally, we find that
supporting renewables within a comprehensive and coordinated energy policy that also supports
energy efficiency and sustainable transportation will yield far greater employment benefits than
supporting one or two of these sectors separately. While certain sectors of the economy may be
net losers, policy interventions can help minimize the impact of a transition from the current
fossil fuel dominated economy to a more balanced portfolio that includes significant amounts of
clean energy. Further, generating local employment through the deployment of local and
sustainable energy technologies is an important and underutilized way to enhance national
security and international stability.
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INTRODUCTION.

It 1s often assumed that environmental protection inevitably comes at a financia) cost. However,
an increasing number of studies are finding precisely the opposite is true in the case of renewable
energy: that greater use of renewable energy systems provides economic benefits through
investments in innovation, and through new job creation, while at the same time protecting the
economy from political and economic risks associated with over-dependence on too limited a
suite of energy technologies and fuels.

This report reviews the range of recent studies on the job creation potential of the renewable
energy industry. We critically analyze the studies with a view to answering four main questions:

®  How can one compare and make sense of employment impact numbers derived through
different methods, and presented in different units?

®  What are the potential regional employment impacts of large-scale growth in the renewable
energy sector?

% What would large-scale growth in the renewable energy sector mean for those employed in
the fossil fuel energy sector?

& What policy measures would maximize the net positive economic and employment benefits
that the renewable energy industry offers?

A summary of all studies reviewed, and methods used therein, is provided in Appendix 1. While
a simple analytic comparison across studies is difficult for reasons discussed below, we can still
~ draw a number of clear general conclusions:

® The renewable energy sector generates more jobs per megawatt of power installed, per unit
of energy produced, and per dollar of investment, than the fossil fuel-based energy sector.

= Jobs in the fossil fuel sector are declining for reasons that are, for the most part, not related to
environmental regulations. Nevertheless, a shift from fossil fuels to renewables in the energy
sector, at whatever scale, will create some job losses. These losses can be adequately
mitigated/ameliorated/alleviated through a number of policy actions.

® Embedding support for renewables in a larger policy context of support for energy efficiency,
green building standards, and sustainable transportation will greatly enhance net positive
impacts on the economy, employment and the environment.
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RENEWABLE ENERGY AND JOBS: KEY ISSUES

We now return to the four questions, and address each in some detail,

How can one compare and make sense of employment impact numbers derived through
different methods, and presented in different units?

The studies reviewed use different basic methods and models, and often report employment
impacts in different units, which can make comparison difficuit. In this section we discuss: a)
different ways to derive employment figures for the energy sector, focusing on methods of
analysis, and ways of reporting employment impacts; and b) the framework and format we use to
provide comparisons for employment across different technologies.

Calculating employment from renewables: methods of analysis

Table 1 contains a list of the studies reviewed. Additional details on each study are compiled in
Appendix 1.

ot

1 20041 The Institute for America’s Future, The Cenler On The Apollo Jobs Report: For Good Jobs & Ensrgy Independence New
Wisconsin Strategy and The Perryman Group, Wacoe TX.  [Energy for America (I-O mods!)
2 2003(Greenpeace/European Wind Energy Association Wind Force 12. A Blueprint to Achieve 12% of the Worid's Electricity
from Wind Power by 2020. {Analytical mode!)
3 2003|Environment Califomia Research and Policy Center (Brad [Renewable Energy and Jobs. Empleyment impacts of Developing
Heavner and Bernadette Del Chiaro) Markels for Renewables in Califormia (Analytical model)
4 2002|CALPIRG (Brad Heavner and Susannah Churchill) Renewables Work Job Growth from Renewable Energy Deveiopment
in California {Analytical model)
5 2001|World Wide Fund for Nature (Study conducted by Tellus  ;Cisan Energy: Jobs for America's Future (-0 model}
Institute and MRG Associales)
B 2001|Renewable Energy Policy Project (co-authered by The Work that Goes into Renewable Energy {Analylical modetl)
Virender Singh of REPP and Jeffrey Fehrs of BBC
Research and Consulling)
T 2001iDanisl Kammen and Kamal Kapadia, Energy and Jobs from Renewables, study for Kery/Kennedy (Analytical model}
Resources Group, University of California, Berkeley
[ 2001|Greenpeace 2 Million Jobs by 2020, Solar Generation. Selar Eleciricity for over 1
billion pecple and 2 million jobs by 2020. (Analytical model)
9 2001 Envirgnmental Law & Policy Center (study done by the Job Jolt: The Economic Impact of Repowering the Midwest, 4 Clean
Regional Economics Applications Laboratory: Geofirey Energy Development Plan for the Heartland (1-0 model}
Hewings and Moshe Yanai)
10 2000{Michael Renner, Worldwaltch Inslitule Working for the Environment: A Growing Source of Jobs
{Worldwalch Paper 152)
EE] 1988|European Wind Energy Associaton/European Wind Energy: The ¥acts (Analybical model)
Commission Directorate-General for Energy
12 1999 European Commission/ALTENER Programme DG for Mesting the Targets and Putling Renewables to Work (-0 model)
Energy and Transport
13 1598| Skip Laitner, Slephen Bemow, John DeCicoo "Employment and other macroeconomic benefits of an innovation-iad
climate strategy for the United States.” Energy Poficy 26, 5: 425-432,
(IO modet)

Table 1: List of studies reviewed.

Studies that focus on calculating the employment impacts of the renewables industry can be
divided into two main types: a) those that use input-output (I-O) models of the economy; and b)
those that use simpler, largely spreadsheet-based analytical models. Among the studies reviewed
and listed in Table 1, reports number 1, 5, 9, 12 and 13 are based on I-O models, and the rest are
based on analytical models. Analytical models typically only calculate direct employment
impacts. Direct employment includes those jobs created in the manufacturing, delivery,
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construction/installation, project management and operation and maintenance (O&M) of the
different components of the technology, or power plant, under consideration. I-O models
calculate direct employment but also account for indirect jobs that are induced through multiplier
etfects of the industry under consideration. For example, the task of installing wind turbines is a
direct job, whereas manufacturing the steel that is used to build the wind turbine is an indirect
job. 1-O models capture such multiplier effects, as well as the economic impacts of spending by
workers in the new jobs. Both types of models have advantages and disadvantages.

1-O models provide the most complete picture of the economy as a whole. They capture
employment multiplier effects, as well as the macroeconomic impacts of shifts between sectors;
that is to say, they account for losses in one sector {(e.g. coal mining) created by the growth of
another sector (e.g. the wind energy industry). Analytical models generally ignore these
multiplier effects, and are more likely to under-report overall employment impacts.

The disadvantage of I-O models is that they can be opaque, and make a number of assumptions
in order to reach a high level of aggregation. All the I-O based studies we reviewed model the
impacts of an entire suite of clean energy policies — including renewable portfolic standards,
energy efficiency programs, and policies for sustainable transportation — and present impacts on
the economy as aggregated net resuits. Only in one case (the Apolio Jobs Report; see study 1 in
Appendix 1) are the employment and economic impacts attributed to separate policy categories
such as “strengthening the renewables market,” “bio-energy resource development™ and “fuel
ceil R&D and deployment.” Even in this report, however, each of these categories includes a
suite of specific policies, whose individual impacts are impossible to discern. It is also generally
impossible to calculate employment generated by different technology types such as solar PV
and wind energy within a larger I-O model, nor are there employment numbers for the fossil fuel
industry to draw comparisons with.

Further, all of the studies model only one “idealized” scenario. This makes it is impossible to
gauge the effects of alternative policy scenarios (short of actually getting hold of the model
itself), or the impact of even slight deviations from the reported scenario. For example, in the
WWF study', while all states are net winners under the scenario they present, some states are
projected to gain as few as 2,600 jobs (in North Dakota) by 2020 (despite being a state with a
tremendous wind-energy resource). It is entirely possible that small differences in only a few
parameters could turn these job gains to net losses. It is not possible to know which specific set
of policies are creating those jobs for each state, nor can one tell what would happen to projected
employment in a particular state should one or more policies be implemented in a different form
from what is recommended in the report. In comparison, the analytical models are much more
transparent. The assumptions are clear, and it is possible for the reader to conduct sensitivity
analyses (like changing the nature and types of policy support to see how impacts may change)
on their results,

' See study 5 in Appendix 1
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Reporting employment impacts

Distinguishing between jobs in manufacturing, construction and installations vs. job? in
operations and maintenance, fuel production, extraction and processing

Most of the reports summarized here distinguish between employment in manufacturing/con-
struction and in O&M/fuel processing. However, none of them discuss the policy implications of
the different kinds of jobs created by different energy technologies or facilities, which we believe
to be important. While the majority of jobs in the fossil fuel industry are in fuel processing, and
operations and maintenance (O&M) (see Table 1), the majority of jobs created in the renewable
energy industry are in manufacturing and construction. Biomass energy is an exception, where
the majority of jobs are also in fuel production and processing (in agriculture), and Q&M.

Paying attention to the types of jobs created is especially important for regional and state-level
policy. For a particular state or region, even if total person-yrs lost in the fossil fuel energy sector
are counterbalanced by total person-yrs gained in the renewable energy industry, the actual shift
may be from jobs in O&M, to jobs in manufacturing. It is important to know therefore what type
of jobs are being lost, and what type created, to determine what sorts of retraining and retooling
programs one would need to make sure that jobs remain in the state.

Making the distinction between these two kinds of jobs is also important because the categories
‘scale’ differently as the industry expands. For example, an expansion of the U.S. PV industry
could also fead to the manufacture of more renewable energy system components for export.
This would create additional jobs in manufacturing, but no corresponding jobs in O&M.

Most studies report jobs in manufacturing and construction in terms of “person-years per MW,”
1.e., the amount of labor required to manufacture equipment or build a power plant which can
dehver a maximum of one megawatt of power In contrast, jobs in O&M and fuel processing are
usually reported in terms of “jobs per MW,” i.e., the number of people who will need to be
employed continuously to provide for the ongoing operation of a plant with a maximum output
of one megawatt.

In order to calculate the total employment associated with each energy technology, it is
necessary to put these job numbers on a common basis and add them together. To do this, we
converted the manufacturing and installation jobs (person-years per MW) into jobs per MW by
averaging this type of employment over the life of the facility. For exa.mple if 1t takes 32.3
person-years to make and install one megawatt of solar photovoltaic modules’, and the modules
last 25 years, then this technology will give employment to an average of 32.3 + 25 = 1.3 persons
in the manufacturing and installation sector over the lifetime of the modules. In reality,
manufacturing and installation jobs are concentrated at the beginning of the life of each facility;
however, if many facilities of a given type are being built (and eventually replaced) throughout
the economy, then this average employment number will indicate the ongoing manufacturing and
installation employment that results from these facilities. Once manufacturing and installation
jobs have been converted to average values over the life of the energy equipment (in job-years
per MW-year, or jobs per MW), it is a simple matter to add to this the ongoing employment
required to fuel and operate the equipment (also measured in jobs per MW). The total

% This is a simplification. Most commercial power plants have peak outputs of hundreds of megawatts. In that case,
the total labor used to build the larger plant is divided by the maximum output of the plant.
? Source: REPP Report. See study 6 in Appendix 1.
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employment values which we then report can be seen either as the simple average employment
over the life of the first set of energy facilities built under a given policy scenario, or as the
steady-state employment that will result from installing (and eventually replacing) those facilities

in perpetuity.

Jobs per peak megawatt vs. jobs per average megawdatt

Another important issue in reporting employment across different energy technologies has to do
with whether one calculates jobs per peak (or nameplate) megawatt (MWp), or jobs per average
megawatt {MWa). None of the studies surveyed treat this issue adequately. Once again,
understanding the differences between these two ways of reporting employment holds
implications for policy. This is especially relevant when we are trying to compare employment
across different energy technologies.

Suppose we are interested in implementing a policy under which 20% of the electricity produced
in the United States comes from renewable energy sources. This is not the same as saying that
20% of the installed energy capacity should be renewable. Since it is the actual production of
energy that causes environmental problems like global warming or acid precipitation, it makes
more sense to think of the renewables/fossil fuel mix in terms of energy produced rather than
energy capacity installed. But one megawatt of installed coal capacity does not produce the same
amount of electricity as one megawatt of installed solar panels, for instance. A coal power plant
1s likely to operate for 80% of the time (the rest of the time it is likely to be shut down for
maintenance), so one megawatt of installed coal capacity will produce IMW x 0.8 x 24 hrs/day =
19.2 megawatt-hours (MWh} of electricity over one day. In comparison, a solar array of IMW
capacity will only operate for as many hours as the sun shines. On average, there is the
equivalent of five hours of peak sunshine in one day in the US. So the capacity factor for solar
PV is 5hr/24hrs = 21%. One megawatt of solar PV will therefore produce on average 1 MW x
0.21 x 24hrs/day = 5 MWh of electricity in one day. In other words, the same nameplate (or
peak) capacity of coal and solar PV (IMWp) will produce very different amounts of electricity
over a day; the coal facility will produce 19.2MWh, while the solar PV panel will produce 5
MWh per day.

Therefore, to get the same amount of electricity from a solar PV module as from a coal facility,
we need about four times more capacity (MWp) of solar PV (i.e. 19.2MWh/5MWh) than of coal
capacity (MWp). To account for this, we convert nameplate or peak capacities (MWp) for each
-energy technology into an average capacity value (MWa), which indicates the average power
output that can be expected from that technology over the course of a year. The average
megawatt rating puts all technologies on an equal footing. Peak capacities (MWp) are converted
to average capacities (MWa) by multiplying the MWp rating by the capacity factor for the
technology under consideration (e.g., a I MWp solar plant would be counted as 0.21 MWa,
while a 1 MWp coal plant would be counted as 0.8¢ MWa). Conversely, employment per MWp
can be converted to employment per MWa by dividing by the capacity factor (since power
appears in the denominator of these calculations).

It is not possible to directly compare jobs per MWp or jobs per MWa across all the studies, since
the assumptions, and types of scenarios modeled vary significantly. Some studies only include
direct jobs while others include both. Further, most studies do not report jobs by individual
technology type. Given these limitations, we need a more consistent method to understand how
Jjobs from renewables compare with jobs from the fossil fuel sector across technologies, and
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between manufacturing, construction and installation, and operation, maintenance and fuel
extraction and processing.

The numbers provided in three reports (REPP, 2001; Greenpeace, 2001 and Greenpeace/EWEA,,
2003") allow us to develop simple scenarios to accomplish this. The results presented in Table 2
demonstrate that: :

a) Every technology in the renewables industry generates more jobs per average megawatt
of power in the construction, manufacturing and installation sectors, as compared to the
coal and natural gas industry.

b) There is not such a clear distinction between fossil-fuel and renewable technologies in the
number of jobs created in O&M and fuel processing. Reliable, low-maintenance wind
turbines are estimated to require fewer jobs to operate than are needed to fuel and operate
coal and gas plants. However, more jobs are created in O&M of PV systems than in the
O&M and fuel processing for coal and gas plants, while biomass plants may create more
or fewer jobs in O&M and fuel processing than do coal or gas plants, depending on the
way biomass collection is organized.

Table 2 allows for a simple comparison between the jobs created per unit of power delivered
from each energy technology. However, it is unlikely that the nation’s electricity supply will ever
rely on any single technology. So a better way to compare employment generation across -
technologies is to create scenarios that allow us to compare a range of realistic and feasible
combinations of renewable and fossil fuel energy sources.

To do this, we have built five scenarios. In scenarios 1-3, we assume a 20 percent Renewable
Portfolio Standard (RPS) will be achieved by 2020. The mix of renewables (exclusive of hydro)
used to meet the RPS in these scenarios i1s varied as follows;

Scenario 1: The renewables mix stays approximately the same as it is in 2002; biomass energy
{wood and waste electricity) makes up 85% of the RPS, wind energy contributes
14%, and solar PV 1%.

Scenarie 2: The proportion of biomass energy is decreased from its current contribution to 60%
of the RPS, wind energy constitutes 37%, and solar PV 3% of the RPS.

Scenario 3: We decrease the contribution from biomass energy even further to 40% of the RPS,
wind energy now dominates at 55%, and solar PV is at 5% of the RPS.

In scenarios 4 and 5, we assume that all the electricity that would be produced by renewables
under a 20 percent RPS by 2020 is produced instead by fossil fuels. We include two scenarios:

Scenario 4: Coal-powered electricity contributes 50% to the mix, and natural gas the other 50%.
(i.., coal makes up 50% and gas the other 50% of the 20% of the total electricity
generated in 2020 that we previously assumed to come from renewables)

Scenario 5: Natural Gas constitutes 100% of the electricity mix (i.e., 100% of 20% of the total
electricity generated in 2020 that we previously assumed to come from renewables).

* Studies 6, 8 and 11 in Appendix 1.



KAMMEN, KAPADIA & FRIPP ENERGY AND JOBS PAGE 9

To facilitate comparison, we have considered jobs in the manufacturing, construction and
installation sector, as well as jobs in the O&M and fuel-processing sector. A summary of results
of the modeling exercise are presented in Table 3, and represented graphically in Figure 1. In
Appendix 2, we provide a more detailed discussion of the assumptions and sources used in this
modeling exercise. However, two of these assumptions bear mention here:

a) Our RPS is highly simplified, assuming that electricity production in 2020 is the same as
in 2002. One interpretation of this assumption could be that energy efficiency measures
will offset any growth in total electricity demand.

b) Our scenarios do not account for learning effects that may occur in these industries, nor
for employment that may result from manufacturing energy equipment for export.

We believe these assumptions are compatible with the purpose of this model, which is to
compare indicative employment figures across technologies, in terms of average employment
over the lifetime of facilities.

The results show that that in all cases, the RPS produces more jobs in manufacturing,
construction and installation, as well as in O&M and fuel production and processing, than the
corresponding fossil-fuel scenarios.
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PV 1 REPP, 2001 21 %! 25| 32.33 .25 G 1,29 0.25 6.2% 1.20 0.7% 0.14;
PV 2 ?ég‘:"”ac‘" 21% 25 30.00 1.00 0 .20 1.00 576 4.80) 0.66 0.55]
Wind 1 |REPP, 2001 35% 25 3.80] 0.10 0 G.15 0.10 0.43 027 0.05 0.03
EWEA/Grean. s
Wind 2 peaca, 2003 5% 25 22.00 0.10] 0 G.88; 0.10] 2.51 0.27 0.29] 0.78
Biomass — o, ’
high estimate REPP, 2001 85% 25 B.50 G.44 0.22 0.34 2.08 0.40 2.44 0.05] 0.28
Biomass — low| :
estimate REPP, 2001 85% 25 8.50 0.04 0.04 0.34 .32 0.40 0.38 0.05 0.04
Coal REPP, 2001 80% ' 40 8.50 2.18 .08 0.21 0.55 .27 0.74 0.03 .08
Kamman, from
REPP, 2001; .
Gas CALPIRG, 85% 40 8.50] 0.1G] 0.07 G.2% .60 0.25 0.70 .03 0.08;
2003; BLS,
2004

Table 2: Comparison of jobs/MWp, jobs/MWa and person-yrs/GWh across technologies.
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Scenario 1; 20% Renewable Portfolio Standard (RFS) by 2020
(85% biomass, 14% wind energy, 1% solar PV)

Scenario 2: 20% Renewabis FPortfolio Standard {(RPS) by 2020
{60% biomass, 37% wind energy, 3% solar PV)

Scenario 3: 20% Renewable Portfolic Standard (RPS) by 2020
(40% biomass, 55% wind energy, 5% solar PV)

Scenario 4: Fossil Fuels as Usual 1o 2020
{50% coal and 50% natural gas)

Scenarie 5: 20% Gas Intensive by 2020
(100% natural gas)

52,533

85,008

111,879

22,711

22,023

91,436

76,139

63,657

61,564

PAGE 11

240,850

176,444

188,018

86,369

83,987

Table 3: Comparison of the estimated employment created by meeting the equivalent of 20 percent of
current U.S. electricity demand via an expansion of fossil- or renewables-based electricity generation.
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Figure 1: Comparison of average employment from five electricity generation scenarios.
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What would large-scale growth in the renewable energy sector mean for those employed in
the fossil fuel sector? What are the potential regional employment impacts of large-scale
growth in the renewable energy sector?

These two questions are linked, so we address them together. There is little doubt that shifting
our energy dependency from fossil fuels to renewables will affect jobs in the fossil fuel sector.
The Worldwatch Institute rightly notes that in a shift from fossil fuels to clean energy, while

..the losers are likely te be far outnumbered by the winners, some workers will be hurt in the
economic restructuring toward sustamablhty-——pnmar}ly those in mining, fossil fuels, and
smokestack industries.” The “winners” versus “losers” debate also depends critically on the
state of the overall energy economy. When demand for energy is rising, as it is now, there is
more room for all new suppliers to benefit. A recession, or economic or policy drivers of a shift
from one technology to another — such as a shift away from coal that could resuit from a carbon
tax — changes the equation dramatically.

However, it is essential to put the issue of job losses in the fossil fuel industry in perspective:

Overall, the renewable energy industry generates more jobs per MWa than the fossil fuel-
based industries (mining, refining and utilities)

Our analysis in the previous section demonstrates that for a variety of feasible scenarios, the
renewables industry consistently generates more jobs per MWa in construction, manufacturing
and installation, and in O&M and fuel processing, than the fossil fuel industries.

Investment in renewables also generates more jobs per dollar invested than the fossil fuel energy
sector. The REPP study® calculates that the solar PV industry generates 5.65 person-yrs of
employment per million dollars in investment (over 10 years) and the wind energy industry
generates 5.7 person-yrs of employment per million dollars in investment (over 10 years). In
contrast, every million dollars invested in the coal industry generates only 3.96 person-yrs of
employment, over the same time period.

Supporting the renewable energy industry will benefit sectors of the economy and states
that currently saffer from high unemployment

The renewable energy industry creates comparatively more jobs in manufacturing than in
services and O&M, which will provide a boost to US manufacturing. The results of our model
indicate that as we build a clean energy future, jobs in the energy sector are likely to shift from
mining and related services to manufacturing, construction and agriculture (if biomass energy
forms a large part of the renewables mix). This shift would benefit sectors of the economy
suffering from very high unemployment. As Table 4 demonstrates, while unemployment rates in
manufacturing and mining are somewhat on par, unemployment rates in construction and
agriculture are currently extremely high.

* World Watch Study, page 30; study 10 in Appendix 1
¢ Study 6 in Appendix 1
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Mining ' 63 6.7

Construction 9.2 9.3
Manufacturing 8.7 6.6
Agriculture 10.1 10.2

Table; 4: Unemployment rates in February 2003 and February 2004. Source: Bureau of Labor Statistics,
2004",

Our model also does not include jobs that may be generated if the US develops a renewable
energy industry for export. The study by the Research and Policy Center of Environment
California® shows that for California alone, a renewable energy industry servicing the export
market can generate up to /6 times more employment than an industry that only manufactures for
domestic consumption (see Table 5). Of course, manufacturing for export means producing at an
interpationally competitive cost, which can be achieved all the easier if the domestic market
creates sufficient demand to bring renewables rapidly down the cost curve.

Wind 28,900 1,490 18,930 49,32
Geothermal 800 1,230 50,030 61,070 |
Biomass na 540 38,070 38,610
Solar PV 20,300 1,120 1,540 23,000
Fuel Celis 28,100 | na na 28,100
Solar Thermal na 390 550 840
Total 78,100 4,770 118,120 201,040

Table 5: Total California employment growth from renewable energy development {person-years).
Source. Environment California, 2003.

It is not just states suffering from high unemployment in manufacturing that stand to benefit. The
Midwest, for instance, is particularly well suited for wind energy development, with the best
wind power resources in the United States. According to Greenpeace-USA, North Dakota alone
has enough wind power to produce 1.2 million gigawatt-hours of electricity each year’, which
amounts to 32 percent of total U.S. electricity consumption in 2002. The Environmental Law and
Policy Center estimates that a renewable energy portfolio standard of 22 percent can generate
36,800 jobs by 2020 in the ten mid-western states, of which over 52 percent will be in the wind
energy industry.

7 Bureau of Labor Statistics website attp:/fwww bls.gov/webapps/legacy/cpsatabl Lhtm, accessed on 03/19/04.

¥ Study 3 in Appendix 1

® Greenpeace USA website. http:/fwww.greenpeaceusa.org/media/publications/losing_racetext.htm. Accessed on
3/3/04.
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Extractive industries and utilities provide declining number of jobs, for reasons that have
little or nothing to do with environmental regulations

According to the Worldwatch Institute, jobs in extractive industries are on the decline, as
mechanization and mergers lead to continuous layoffs. While coal production in the US
increased 32 percent between 1980 and 1999, coal-mining employment declined 66 percent,
from 242,000 to 83,000 workers. Further, jobs in the coal industry are expected to fall by 36,000
workers between 1995 and 2020, even without any greenhouse gas—reducing policies, such as
carbon caps or taxes, in place. In the oil industry, over 40 percent of US oil-refining jobs were
iost between 1980 and 1999. Petroleum refining and wholesale distribution account for only 0.3
percent of all US employment in 2000. Further, commodity prices’ boom-bust cycles make these
industries, and employment in them, very volatile.'

Contrary to popular belief, very few of these job losses are caused by environmental regulations.
The Worldwatch Institute reports: “A survey of 224 permanent plant closings in 1980-86 by the
011, Chemical, and Atomic Workers” Union found that just 12 plants listed environmental
reasons as a partial motive for closure. And surveys conducted by the U.S. Bureau of Labor
Statistics from 1987-92 and again from 1995 on show that environment-related reasons for
layoffs were of minute significance: 0.14 percent of all layoffs in 1995-97 (the surveys cover
layoffs of 50 people or more for a month or longer). All in all, annual layoffs from plants shut
down due to environmental regulation have averaged 1,000-3,000 in the United States since the
1970s. Relative to economy-wide layoffs of typically more than 2 million workers each year, this
is less than one tenth of 1 percent.”'!

The Worldwatch study also demonstrates that mining and utility companies are responsible for
substantial toxic pollution. In 1998, the Environmental Protection Agency revealed that 48
percent of the 7.3 billion pounds of toxic pollutants tracked by its Toxic Release Inventory, are
released by mining companies (a category which includes extraction of metals, coal, oil and gas).
Another 15 percent of TRI releases were attributed to the utility sector. Although these two
sectors were responsible for 63 percent of the toxic releases tracked by the EPA, together they
provided gnly 1.4 million jobs, or 1.3 percent of all private enterprise jobs in the United States in
that year.

The fossil fuel industry provides little overall new employment, but generates huge economic
externalities through pollution that somebody has to pay to clean up, or has to endure. These
externalities become manifest in the loss of productive work days caused by illness due to
pollution exposure, costs borne by industry (and eventually consumers) to clean up pollution, or
costs borne directly by taxpayers for clean-up.

Although winners will outnumbers the losers, some sectors and regions will clearly be hurt
by restructuring the energy industry away from fossil fuels and towards renewables

A net gain to the economy and to employment still means that some people will lose jobs,
whatever the state of the fossil fuel industry. It is possible, as already discussed, that people
employed in fossil fuel-based industries may not have the required skills for new jobs, and will

¥ Worldwatch Study, pages 33-34; study 10 in Appendix 1
" Worldwatch Study, pages 26-27; study 10 in Appendix 1
" Worldwatch Study, pages 22-23; study 10 in Appendix 1
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need retraining. It is also likely that new jobs may arise in other locations. According to the

. WWF study', even under an optimistic scenario in which all states benefit economically and in
“terms of net employment by implementing a suite of clean energy policies, some states gain
more than others. For example, while California is projected to gain 141,400 new jobs, and
Texas 123,400 by 2020, West Virginia is expected to gain only 6,000 new jobs. Controlling for
population, this means that Texas will gain almost 70% more jobs than West Virginia by 2020".

Qverall for all sectors of ¥ 1,314,000

the economy

Coal mining ~ 23,900
Oil and gas mining - 61,400
Oil refining - 5,300
Electric Utilities - 35,100
Natural Gas Utilities - 26,200

Table 6: Net projected losses by sector of the economy in comparison to overall projected net gains.
Source. Worldwide Fund for Nature. Listed as study § in Appendix 1.

According to the same study, certain sectors will be net losers, as shown in Table 6.

The fact that there will be some losers does not take away from the case for making a shift in the
energy economy towards clean technologies. Perpetuating a region’s dependence on volatile and
polluting industries with low and steadily declining employment rates is bound to negatively
affect that region’s development in the long run. This would be especially tragic when we have
the option to switch to supporting the growth of a sustainable new sector, which will generate
substantial employment,

Of course, negatively impacted people and communities must be adequately compensated. They
will need retraining to develop the new skills needed in the clean energy industry. Locally
relevant programs will be needed for retooling and retraining, and for attracting new industries.
As the Worldwatch study states, “as with any fundamental economic transformation, the
transition will require attention. The question facing society today is whether this change can be
shaped so that the vast majority of people benefit, and so that social pain during the transition is
kept to a minimum.”"®’

It is also worth noting that there are energy companies based today largely on fossil-fuels which
are well prepared to make a substantial shift in their energy business. Both British Petroleum
(BP) and Shell, for instance, own two of the world’s three largest solar energy companies. In
2002, BP Solar supplied 14 percent of global PV shipments, and Shell Solar 10 percent,

The United States has a lot of catching up to do. For instance, in 2003, total US production of
solar PV modules amounted to 121 MWp (21 percent of global solar PV production). This was
less than half of Japan’s 251 MWp (45 percent of global production) and also less than Europe’s
135 MWDp (24 percent of global production) that same year', Of the top ten solar PV module

" Study 5 in Appendix i

* Assuming that the ratio of population distribution between states remains the same as today.
¥ Worldwatch Study, pages 9-10; study 10 in Appendix ]

' PV News, 22(3), March 2003
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producers in 2002, only one was an American company (Astropower), although some of the
others manufacture (and thus generate jobs) in the United States {for example, BP Solar and
Shell Solar both have manufacturing plants in the US).

What policy measures would maximize the net positive economic and employment benefits
that the renewable energy industry offers?

There are a suite of policy instruments that can be used to promote renewable energy
technologies. These range from financial instruments like tax credits and bond measures to
renewable portfolio standards, and support for R&D. Since the focus of this report is the
employment dimension of renewables, we will not provide here a complete run-through of policy
options. This has been done elsewhere'’, and a set of recommended highest-priority policies is
listed in brief in Appendix 3. This section focuses instead on policy requirements to maximize
employment benefits while minimizing the negative impacts on people employed in the fossil
fuel energy sector. We identify two key areas of intervention, discussed below.

Placing support for renewables in a broader context of support for clean energy measures,
including energy efficiency and sustainable transportation will greatly augment economic
and employment benefits

Renewable energy, energy effictency and sustainable transportation are complementary sectors
that support and enhance each other. For example, using a solar PV system in the most economic
way possible requires that ail the appliances being used are energy efficient. Measures that make
it easy for an electricity customer to install a solar PV system and retrofit his or her building to
be energy efficient will enhance the likelihood of that customer doing both. Consider the market
for biomass energy fuels: bio-fuels like ethanol or bio-diesel require that bio-fuel powered cars
are easily available, supported by an infrastructure of fuelling stations. In other words, the
growth of a particular segment of the clean energy family — be it renewable energy, energy
efficiency or sustainable transportation ~ is often partly dependent on growth in other parts of the
energy industry.

This is not to say that a certain sector cannot grow by itself (for instance, a renewable portfolio
standard is a good idea irrespective of the presence of other complementary policies). However,
it is likely that the renewables sector, and jobs in it, will grow much more quickly if
complementary policy measures are in place. This is partly why some of the studies reviewed
model an array of policies in all clean energy sectors together. For example, the Apollo Jobs
study'® models a comprehensive scenario of policy and program support in which federal
investment of $300 billion is made over 10 years in four categories: increasing energy diversity,
investing in industries of the future, promoting high performance buildings, and rebuilding
public infrastructure. In this scenario, supporting renewables alone is projected to create 459,189
jobs, while the total investment is projected to yieid over 3.3 million jobs.

17 Testimony of Daniel M. Kammen for the U. S. Senate Commerce, Science and Transportation Committee,
“Technology and Policy Options to Address Climate Change”. July 10, 2001. Senator John Kerry (D-MA), Chait.
Testimony adapted and published in journal form as: Herzog, A. V., Lipman, T., Edwards, . and Kammen, D. M.
(2001) “Renewable Energy: A Viable Choice”, Environment, 43 (10), 8-20. Note that most of the studies reviewed
also provide detailed lists of policy prescriptions for spurring the development of the clean energy sector.

" Study 1 in Appendix 'l
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Programs are needed to retool and retrain those who stand to lose their jobs in the fossil
{uel industry

As discussed above, workers who lose their jobs in the fossil fuel industry should have the
opportunity to retrain themselves for employment in the clean energy industry. Programs could
mchude: '

B Free or low-cost training and certification courses in installation and maintenance of

renewable energy systems
= Financial/tax incentives for renewable energy companies which absorb and train unemployed

workers
m  Support for community colleges and schools that offer training and certification programs in

renewables and energy efficiency

Conclusion ~ Clean Energy for a Sustainable and Prosperous Future

Transitioning from a fossil fuel-based economy to a renewably powered one will spur economic
growth and provide considerable employment. A review of 13 studies and our own analysis
concur with this conclusion. The national and international security implications of spurring
employment through local, sustainable energy generation are compelling. The United States
needs to regain its international position as a technology leader, and the technologies of the
future are in clean energy. The time is ripe to move beyond studies to action.
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APPENDIX 1: SUMMARY OF STUDIES REVIEWED
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The Apollo Jobs Report
For Good Jobs & Energy
independence New
Energy for America

Presents scenarios based on a mode! in which $300 Billion of
federal investment is made over 10 years in 4 categories:
increasing energy diversity, investing in industries of the future,
promoting high performance buildings, rebuilding public
infrastructure. -

PAGE 19

33008 of recornmended federal invastment
includes:

1. 530 Billion support for strengthening the
renawables market to gel 15% renewables in
electricity mix by 2015, and 20% by 2020.

2. $6 Billion for bic-energy resource devetopment
3. 58.5 Billion for hydrogen fuel cel R&D and
deployment.

Greenpeace/Eurcpean Wind
Energy Assaciation

Wind Force 12. A
Blueprint to Achieve 12%
of the Word's Elactricity
from Wind Power by 2020,

Uses data from comprehansive study on wind and employment by
the Danish Wiad Turbina Manufaclurers Association (DWTMA} in
1696, updated in 1998, Methodology used by the DWTMA is lo
break down the manufacturing activities into different sectors -
metalwork, electronics, et and add together individual emplayment
contributions. Resulls cover thres areas — direct and indirect
employment from wind turbine manufacture, the direct and indirect
employment eflects of installing wind turbines, and the global
employment effects of the Danish industry’s exports business. To
allow for greater efficiencies in design, manufacture and installation
~ resuiting in a reduction in employment Jabour consumption is
assumed e foliow total vatue of wind energy installation, a
decreasing value over fime.

Caleulates the employment effect of the 12% global
wind energy scenario. For GECD-North America, this
means 310,000 MW of wind installed by 2020, for
USA alone, 250,600MW,

Environment California
Rasearch and Palicy Center
{Brad Heavner

and Bernadette Oal Ghiaro)

Renewable Energy and
Jobs. Employment
Impacts of Daveloping
Markels for Renewabies in
California

Uses numbers from above study, based on which authors calculate
jobs in Catifornia from foreign RET markets, assuming Calilernia
has 5% market share of geothermal, and 10 % of other
technologies.

20% renewables in eleciricity mix by 2610 in
Califernia, which involves addition of 5900MW
rengwablas, whers California has 30% of
construction/manudacturing jobs to meet in-state
RPS, and 90% of O&M jobs for all technologies. In
addition, California alsc has 10% of
manufacturing/construction jobs for foreign markets
for renewables {all except geathermal, where
California construclion job share is 5%)

CALFIRG (Brad Heavner and
Susannah Churchill)

Renewabies Work

Job Growth from
Renewabie Energy
Deavelogment in California

Study focussed on California only. Reviews several other studies.
Study atso collected primary data from renewabies industry and
natural gas utilities on direct and indirect jobs, and reported resulls
as employment from construction and eployment from operation
and maintenance, by technology,

20% renswables in eleclocity mix by 2010 in
California, which invoives addition of 5,900MW
renewables in ratio of 11% wind, 7% geothermal,
0.2% sotar PV, 1% solar thermal, 1% landfill gas.

World Wide Fund for Nature
(Study conducled by Tellus

institute and MRG Associales)

Clean Energy; Jobs for
America's Future

Study models employment, macroeconomic, energy ang
environmentat impacis of an entire range of clean energy policies
cafled "Climate Protectio Scenario”. Includes variety of policies
measures in building and industry sectar, electric sector, transport
sector. Uses I-O Modet (IMPLAN) tracing linkages in the economy.
Policies were compared to base case as given in IEA Annual
Energy Outiook 2001. Since macroeconomic impacts are only
reported by sector of economy (e.g. agriculture, finance elg), it is
nol possible to tease out employment impact of renewables alone
from the study itself.

For renewables - a US-wide RPS of 15% renewables
in the electricity mix by 2020. Tolal investment
needed not specified, however, net impact of all
policies in the modet predicted lo have net positive
impact on GDP of ${1998} 23,220 Million by 2010
and § {1998} 43,860 Milkon by 2020,

Renewabls Energy Poticy

Profect (co-authored by Virengder

Singh of REPP and Jeffrey
Fehrs of 8BC Research and
Consulting}

The Work thal Goes into
Renswable Energy

Study calcidates jobs in person-yrs/™MW and person-yrsf$ invested,
Uses a simpie model, does not take into account mulliplier effects
as an -0 model would. Authors collected primary employment data
from companies in the solar PV, wind energy and coal sectors, and
used project scenario numbers for biomass energy. Study lakes in
account jobs in manufaciure, {ransport and delivery, construction

and installation, and O&M.

None
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APPENDIX 1: SUMMARY OF STUDIES REVIEWED

e o i
7 200%|Dan Kammen and Kamal Jobs from Re bles,
Kapadia, Energy and Resources | Study for Kerry/Kennedy

Scenario of 10% US-wide RPS, where 5% of tota}
electricity in 2090 would come from solar PV, 60%

;i 2 e bt =
alysis based on combining industry data with median values of
aconemic meodels preduced by others.

Center {study done by the
Regicnal Economics

Impact of Repowering the
Midwest. A Clean Energy

Group, University of California, |[commitiee from biomass energy and 35% from wind energy.
Berkelay
8 2001 Greenpeace 2 Million Jobs by 2020. Based on employment information provided by the industry, jobs | By 2020, the goal is to install 207GWp of sotar PV
Solar Generation. Solar  Hor each word region have been calculated for scenario of 207GWp {glabally. Average annual growth rate in PV markets
Etectricily for over 1 billion [of instatled PV by 2020 . It Is ssumed thal between 2000 and 2010, lworldwide up to 2009 is projecled to be 27% and
people and 2 milion jobs |20 jobs are created per MWduring manufacture, decreasing to 10 {then rising lo 34% between 2019 and 2020, Aithough
by 2020, Jabs per MW between 2010 and 2020. About 30 jobs generated parfinitial growth is expected to be fastest in the grid-
MW during instaitation, retailing and providing other local services  |connected seclar, by 2010 this wili be replaced by
between 2000 and 2010, going down (o 26 jobs per MW between  lthe emerging off-grid rural sector.
2010 and 2020. For maintenance, it is assumed that afler accunting
for economies of scale and other efficiency gains, 1 job will be
creatad per installed MW. Since developing word markels will play
a more significant role beyond 2010, properion of maintenance
work is assumed 1o steadily increase up to 2 jobs per MW by 2020.
9 2601 Environmental Law & Policy Job Jolt” The Economic  [Regional econometric input-output models developed by REAL to  [Clean Energy Development Fian for 10 mid-western

forecast local impacts of changing economic conditions and

policies, Lsing primarily U.S. Census data, REAL's dynamic models| Midwest. A Clean Energy Devefopment Plan for the

states as oullined in related report Repowering the

John DeCicco

macroaconomic benefits
of an innovation-led
dimate strategy for the
United States.” Energy
Policy 26, 5: 425-432.

Agpplications Laboratory: Davelopment Plan for the ltrack employment, income and oulput datz across 53 industrial Heartland . Policies include portfolio of policias in
Geoffrey Hewings and Heartland seclors, factoring in 13 demand variables (consumption, energy efficiency, and an B% RPS by 2010, 22% by
Moshe Yanai) investment, government expenditures, etc.) ang eight demographic 12020
variables (age, sex, migration, etc).
19 Michael Renner, Worldwatch Working for the Discussion paper on employment impacts of environmental poficies INA
Institute Environment: A Growing  and programs. Includes discussion of impacts of environmental
Source of Jobs programs on employment in the fossil fuel industry, and a section
{Worldwatch Paper $52)  |on employment benefits of the renewable energy industry.
11 European Wind Energy Wind Energy: The Facls |Numbers based on 2 prior studies/surveys carried out to determing | 100,000MW of wind energy in the European
Association/Europaan exisiling employment in wind indusiry in Eurcpe - Danish Wind Comission member countries NOTE: AWEA Wind
Commission Turbine Manufaclurers Association and Danish Counties and Energy Fact Sheel (Wind Energy and Economic
Directorate-Genaral for Energy Municipalibes Research Instituts (Society Value of Wind Powar). Development: Buiiding Sustainable Jobs and
Communities} refers to EWEA employment figures.
12 Furopean Meeting the Targets end  [Uses SAFIRE Energy Mode? to predict markel peneiration for RE1§ i 2 scenarios are modelied - current EU policies, or
Commission/ALTENER Puiling Renewables 1o and displacemant of other lechnofogies for different scenarios, Theni"CP" scenario, where renewables make up 20.4% of
Programme DG for Energy and  |Work RIQT {renewables enhanced inpul-output tabes) 1-O Model is used gross European eleclricity consumption by 2020, and
Transport to calcutate emplioyment impact. Model is based on calculation of  Jadvanced renewable strategy or "ARS" scenario,
production funcions that represents the vatue of inpuls {including | whera renawables make up 27.6% of gross
employment) from different sectors of economy needed to produce |electricity consumpticn by 2020.
a unit of energy from different technologies. Models predict direct
and indirect jobs and jobs from agriculture, minus potential losses in
conventional energy sector and support mechanisms eading to
fower spending elsewhere in the economy.
13 19§§'Skip Laitner, Stephen Bernow, |"Employment and other Study used IMPLAN ("Impact analysis for Planning®), I-O modelto  ["The Inncvation Path" scenario, indtides policies

avaluate impact of "the Innovation Path” scenario Macroeconomic

impact calculated for all major sectors of economy. Not possible to Jand atactricily generation secors, to reduce carbon

tease out impact of renewables enly from paper.

residential, commercial, industrial, transportation,

intensity of the US economy by 25.5% by 2010.
Policies include variety of energy efficiency
measures, renewables deveiopment, and
development and deployment of near-commaerical
technologies.
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APPENDIX 3: POLICY RECOMMENDATIONS
FOR ACCELERATING THE DEPLOYMENT OF RENEWABLES

The results in our scenarios are only indicative. Comparing jobs/MWa figures from different
sources is very difficult, since each study and method draws boundaries at different points in
terms of the direct and indirect jobs to include.

Sources and Assumptions for Employment Figures in Table 2 (page 10)

1. For solar PV, wind energy, biomass energy and coal, we have used data from the REPP
Report {study 6 in Appendix 1), the Greenpeace Solar Energy Report (study 8 in
Appendix 1), and the Greenpeace/EWEA Wind Energy Report (study 11 in Appendix 1),
as specified in the table.

2. For wind energy, as the Greenpeace/EWEA study has not specified employment from
O&M, we have used the employment figure from the REPP study for both wind energy
cases cited.

3. For biomass energy, the high-estimate figures for jobs in O&M and fuel extraction and
processing, are based on the upper-end of estimates provided for switchgrass cultivation,
and the low estimates are based on the low-end of estimates provided for energy from
urban wood waste. As no numbers were supplied in the REPP Report for the
manufacture, construction and installation of the energy facility per se, we have assumed
that the energy facility would be similar to a coal-fired power plant, and used
employment figures for “making coal plant components and for on-site activities, not
including O&M?™ as provided in the REPP report in Appendix B (page 25).

4. For natural gas-based electricity, we have used three different sources:

a. Manufacturing and construction of the power plant facility is assumed to be the
same as for a coal-powered facility, as given in the REPP study. The CALPIRG
Study (no. 4 in Appendix 1) also provides employment figures for construction of
natural gas facilities, but not for manufacturing the components.

b. O&M employment figures for the natural gas industry have been taken from the
CALPIRG study.

¢. Employment from natural gas extraction and distribution is calculated from data
from the Bureau of Labor Statistics and the Energy Information Agency (EIA).
The Bureau of Labor Statistics reports 112,510 jobs in 2002 in Natural Gas
Distribution and 119,130 jobs in 2002 in Oil and Gas Extraction
(http://www.bls.gov). In 2002, natural gas provided 61 percent of the total energy
delivered by oil and gas extracted in the U.S., so we assigned 61 percent of the oil
and gas extraction jobs (72,900 jobs) to natural gas. Taken with the gas
distribution jobs, this yields a total of 185,400 people employed in gas extraction
and distribution in the U.S. in 2002. In the same year, 24.7 percent of natural gas
consumed in the U.S. was used for electricity production, so we estimate that
45,900 people were employed in the U.S. to extract and deliver natural gas for the
electricity sector. The EIA also reports that 685,800 GWh of electricity were
produced from natural gas in the U.S. in 2002, so we calculate that each GWh of
electricity produced from natural gas requires 0.067 person-years of employment
in gas extraction and distribution. (Source: Tables 6.5 and 8.2a of the EIA Annual
Energy Review 2002, available on-line at http://www.eia.doe.gov/emen/aer/)

5. We have not included any numbers for nuclear energy, as we have been unable to locate
data sources.
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APPENDIX 3: POLICY RECOMMENDATIONS
FOR ACCELERATING THE DEPLOYMENT OF RENEWABLES

Sources and Assumptions for Scenarios 1-5 (page 11)

1. All electricity generation figures are taken from the EIA Annual Energy Review 2002,
available on-lne at http://www.eia.doe.gov/iemeu/aer/.

2. Total electricity generated in the US in 2002 was 3,858,452 GWh. We assume this figure
stays constant till 2020, as efficiency gains accompanying a large-scale renewable energy
deployment offset the current rate of increase in electricity demand of 2~3 percent a year.
This assumption will almost certainly prove to be incorrect, but it does provide a
consistent way to compare policies, and our comparative findings will continue to hold
even with different assumptions about growth of the electricity supply.

3. We have not included hydreo-power as a renewable energy source, as the environmental
impact of large hydro facilities is a point of considerable contention. Further, we do not
anticipate any substantial increase in hydropower capacity in the country, nor is it a large
employer within the energy industry (as there is no ongoing manufacturing, nor fuel
extraction involved).

4. OQur scenarios are scaled around the current existing mix of renewables in electricity, in
which 85% 1s from biomass energy (wood and waste fuel), 14% from wind energy, and
1% from solar PV.

5. In cases where we have low and high estimates for jobs (solar PV, wind energy and
biomass energy), we have averaged the two estimates.

Rapidly but efficiently expanding the renewable energy sector is the most important single step
to achieve epergy independence, job growth, and meaningful environmental protection. To
achieve this goal, markets must be opened for new, clean renewable energy and energy
efficiency innovations. In our view, the Renewable Portfolio Standard provides the best near-
term mechanism and framework for growth of the solar, wind, biomass, and geothermal
generating sectors. A variety of other mechanisms are needed to spur innovation and
mmplementation of clean energy options, but the RPS provides the most natural framework.

We {ind that a 20% RPS - either as a federal standard or as a federally-supported patchwork of
state measures — by 2020 is not only achievable, but would provide a major economic boom to
the U.S. economy through job creation and through the export markets we could then address.

By 2050 our energy economy could be driven by over 40 percent renewable energy sources, with
higher levels quite plausibly — technologically, economically, and environmentally possible.

The critical move is the first step. A suite of recommended policies would include the following
measures, most of which were first proposed by Professor Kammen at the July 10, 2001 Senate
Comunittee on Science, Commerce and Transportation chaired by Senator Kerry."

1 Kammen, D. M. (2001) Testimony for the Hearing on ‘Technology and Policy Options for Climate
Change’ for the U. §. Senate Committee on Commerce, Science, and Transportation, July 10 (United States Senate:
Senate Committee on Commerce, Science, and Transportation). URL http://www senate.gov/~commerce/

Appeared in revised form as: D. M. Herzog, A. V., Lipman, T., Edwards, J. and Kammen, D. M. (2001)
“Renewable Energy: A Viabie Choice”, Environument, 43 (10), 8 — 20.
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APPENDIX 3: POLICY RECOMMENDATIONS
- FOR ACCELERATING THE DEPLOYMENT OF RENEWAEBLES

Energy Policy Recommendations

* Increase Federal R&D Funding for Renewable Energy and Energy Efficiency
Technologies

Federal investment in renewable energy and energy efficient technologies has been sparse and erratic™,

with each year producing an appropriations battle that is often lost. A combination of a federal program

for steadily increasing funding and active political leadership would transform the clean energy sector

from a good idea to a pillar of the new economy.

» Provide Tax Incentives for Companies the Develop and Use Renewable Energy and
Energy Efficiency Technclogies
Support for the production and further development of renewable fuels, all found domestically, would
have a greater long-term effect on the energy system than any expansion of fossil-fuel capacity, with
major health and environmental benefits as an added bonus. We should extend the existing production tax
credits (PTC) for electricity generated from wind power and closed loop biomass for five years. Also, this
production credit should be expanded to include electricity produced by open loop biomass (i.e.,
agricultural and forestry residues but excluding municipal solid waste), geothermal energy, and landfill
gas. The same credit should be provided to closed loop biomass co-fired with coal, and a smaller credit
(one cent per kWh) should be provided for electricity from open-loop biomass co-fired with coal. We
support a minimum of a 15 percent investment tax credit for residential solar electric and water heating
systems. In addition, we recommend a 30 percent investment tax credit for small (75 kW and below) wind
power systems. ‘

» Improved Federal Standards for Vehicle Fuel Economy and Increased Incentives for
High Fuel Economy Vehicles
We need to first retnove the separate fuel economy standards for cars and light trucks (i.e., close the light
truck 'loophele’ as proposed in 2001 by Senators Feinstein and Snowe and by Rep. Olver). We then
believe that a 40 mpg combined car and light truck fuel economy standard could be accomplished in the
2008 to 2012 timeframe with negligible net cost. We support tax credits of up to $5,000 for hybrid
electric vehicles, up to $6,000 for battery electric vehicles, and $8,000 for fuel cell vehicles, and an
incentive scheme for energy-use performance that rewards both fuel savings and lower emissions.

* A Federal Renewable Portfolio Standard (RPS) to Help Build Renewable Energy Markets
We support a 20 percent RPS by 2020. A number of studies indicate that this would result in renewable
energy development in every region of the country with most coming from wind, bicimass, and

geothermal sources. A clear and properly constructed federal standard is needed to set a clear target for
industry research, development, and market growth. We recommend a renewable energy component of 10
percent in 2010 and 20 percent by 2020 that would include wind, biormass, geothermal, solar, and landfill
gas.

* Margolis, R. and Kammen, D. M. (1999) “Underinvestment: The energy technology and R&D policy challenge”,
Science, 185, 690 - 652
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APPENDIX 3: POLICY RECOMMENDATIONS
FOR ACCELERATING THE DEPLOYMENT OF RENEWABLES

* Federal Standards and Credits to Support Distributed Small-Scale Energy Generation
and Cogeneration (CHP)

Small scale distributed electricity generation has several advantages over traditional central-station utility
service, including reducing line losses, deferring the need for new transmission capacity and substation
upgrades, providing voltage support, and reducing the demand for spinning reserve capacity. In addition,
locating generating equipment close to the end use allows waste heat to be utilized to meet heating and
hot water demands, significantly boosting overall system efficiency. We support at least a 10 percent
investment tax credit and seven-year depreciation period for renewable energy systems or combined heat
and power systems with an overall efficiency of at least 60-70 percent depending on systern size.

* Enact New and Strengthen Current Efficiency Standards for Buildings, Equipment, and
Appliances
Significant advances in heating and cooling systemns, motor and appliance efficiency have been made in
recent years, but more improvements are technologically possible and economically feasible. A clear
federal statement of desired improvements in system efficiency is needed to remove uncertainty and
reduce the economic costs of implementing these changes. Under such a federal mandate, efficiency
standards for equipment and appliances could be steadily increased, helping to expand the market share of
existing high efficiency systems.

« Institute a National Public Benefits Fund

We recommend a public benefits fund financed through a $0.002/kWh charge on all electricity sales.
Such a fund could match state funds to assist in continuing or expanding energy efficiency, Jow-income
services, the deployment of renewables, research and development, as well as public purpose programs
the costs of which have traditionally been incorporated into electricity rates by regulated utilities.

» Investigate and Work Towards a Carbon Tax

A diverse range of analyses — environmental, economic, and from an energy policy perspective — all
support the notion that a carbon tax provides one of, if not the, most effective means to efficiently and
cost-effectively safeguard the environment while encouraging economic growth. We strongly support the
notion of a carbon tax, and would welcome the public discussion and exchange that high-level recognition
of this vehicle would engender. A carbon tax could be gradually implemented, beginning at a token level,
and could be managed to work effectively between mobile and stationary sources of emission
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