ag-id aluy

e oy
T
|

Ll (gl (o s g ([



v § Al o Sy gy

a2 e Uall cdlall Slealins

| PP Yy K
7o plu
S Lad (pauds Coontd 4859
§Fsu| Eriloaplf §iis
AR
LoLatf

iy
N le 1 58 e ‘HHHHH

Gyt (gl cyom Y os ieio MM



plow c zs2

ol /- Jiliay @lsazme daaill le SUall bl cilaelins
CAVETY (bl — g

¢

o e

AVA=T ¥4+ YN A=+ =Y :ilas,
Olsiadl T lacl = Joymdl —Y cbislatdl — Jg,mdl —
VEYY /004 YYA,YVYAY (S50

VEYY/004 rplus¥i od)

AVA-T-Y=4 VA=Y 1las,

AYNY - 2VETY To¥l Aadall



&@J—”&@)—‘“‘L‘M



Ailas 0\ (uiia T2 danam i \Lea BIoea S\Byy Al 1\ Sigaa
B g B ST g B\ iy il 2 ylaiy S\BL gag G gl
Sy Gl @iy Tanagead) Agyall AL Aal ey &l eal
ANy Aya> gy fra i aue Biya 202N Aphas 0
Angndl B yal) BELN (a Migas Bimla \ Sa s e 20
SN Alayg Ay Basll AN Ny Baagysily Bayal\ JaaMy

AN i



NIRRT
Samil\ Ay e\ e T80 iy yyesingyl\ Sy
SENAN ) o) 3y5aaSah sgee 2 da g\ ByEN g
VR 35St Basomy s il B 2 B
a0 e e B e Sy B gl

RS VAV V-






el e tlatt cliall Oleebins
Blwag D1ddone

amle

2 daaill Gyew cilualinn i) S sall Sl pids of
@ (Bl Sllsma cpe dpaadl 2l lad) AU Aa3YI Gilae]
Tgain o Cogew dadill slacal O LIyl (X yo il
i yadl g3 e el 2 peiaall gaild i ¢ Juieal| 2
el le iladgill Al aniudy Ay Leblinsl 4xls g2
whig¥l ol e sl 503 Dargazma 1oa Jalse A o
Al cdlall 2 a el il cslyol Joo 2 Hleiia¥! 3balag
fabaie 2 sline ¥l i Joudl calsladls Lageoa dasill le
sty yumie e T35l ol 36,5 Buaily saLai¥ ¢yslal
Aol glin g Al ciladgill (o yg AalSI) uoliall oy
e AL QUL cilialios 5oy cdaatll cslota] Laogds 3l
Ol Ll Coylall degaml Zale 3,80 4 LeS L dadil
Yoo couaddly yueadll uall oo dadill ole Cllall clsisme
Slebadl (13 (re cdlall las Aplie oladss Sle 58,001 (e
ilaslen 3ylsl bl ABLAL Adsll AUSH < i Ayl
e el 835511 28 I3 (pe asd) Cagans - EIA) 23LLJI
! bl egd! dwal¥l e Adle 3a)y e @lBde
Ol el yg el GlenN ey Mj Jasdll uhl,.nu\
Al e AL Cllall Lan Lol






Bley Slaaoea rdamill e NN CAWN e

- POy

1dolae

ST daaill Byee elealad 0585 of Laled daieall e
2 e o Loe Sl 2 Chglitly oSl 3,055 Lingad
e e Llladl dadill 3 sal 155 Lo cgar 00 oyl Il ol
2 3Lally gLkl cya S 3 ke Ausluatdl B, pe S
eSS e B Y1 AU Ly e Bunly oliel
Sle slenNI2 Lalgilly Sw'tm,y\oﬁsjwj @) AYA ale
DL OT i @Y+ Ay Yoo ¥ ale oo Aline ol g s (guko
AV A e 2 Jale IS

doaill 3lgael plingly 5l 2. und )l gomill Jictyg
o9 338 il puiie 33y J 2 il dacugill ol e
plingl Juiioue iS5 2 Lege 1y3s caali of (Sa Adgyne
L il 63 (e [ o Taiad 1e¥1 s Loa - ol
SV 5y lpuitll sda Ly cdasill Bsw gl e
cillgiadl Wsle 20 ol puiilly (Alall alaia¥l 2 Ll
Ay iilly Aadail) ol yuaally (Aaaily AU bl
Jail plad 2 aumll ahlShYly bl Jalsalls
iy dadill e cadill Jlre 2 auEl alykills
labaaad Sl 5915 Cpmanan Il caomil] b2 o iy
e 13 el Blyud e FLLL s @lalg @3UI el
s Y g S Jee

Elpalin edola T L3l Caglinl gl sSall Al ¢yla Glid pag



T

spaall s o Bl AW Aay¥) Gliel 2 dadill o
2 lac¥l planyl i yd Ay ol 5l @adS (e ol e
o Ay Holoma BN Lle coladgull clls wiedy . Judiea |
155 ot gl 2l pe lalae¥l 2 gaill Asgame (V)
O was Aelaill z5la e ozl sud Audadil) oLyl
sk ranlgend] Jalsall 31 Folial (g3 LY AL
gl Jgs 2 HLetia¥l 3lls (V) Asled¥ly 3 dog il
o1 /5 ey fbiugdl fis Jalgall o Ao gamme Corn
Ji 2 daiill elelld 2 LenadU Joudl oda slaxiul ase
pyos Al SN JIa 2 5y Bnils denli] Bl 3pa g
Waiil) e L) ATl 2 gyl gl (1) Sl Joo
olaill Aalnie 2 cline ¥ 42 Joudl elsleaidl gas Lo gauie
el galaia Yl

— EM 35,01 ooa ) ol — cpulad | e A
56 @ dadill jlanal ol oystabmg (83U Fa3l ax sy et o
203Y sl sbomal T cre daiaall iS5 (aligls 3 Al A e
el red iyl gl Laagy .l canls o L3I 231
AL Gails a3 s 2 ALY 2 Lass oLl s of
CUAI Al e Lgipaie (re s Lo eyl 6ol Al
Ldgdzmay Canntl (e gl ol (e Z LW ilay LeS cpl 3l
a3 O 09T ey dadill LY Bl il 2 sLainnY]

22009 giign &7 Lgy Bymall i Aalall ey - uSales pladse (aV014) i€ e (V)
http: //blogs. ft. com/energy-source/2009/06/04 /goldman-sachs—and-the-unrecognised—

-(/energy-crisis



Bley chaaoea rdamill e NN CAWN i

))

el 2 T Ogemdng iy a3 Jgally e 1 daiil
Losie Loy daaill calnlual 2- 43l Gigus yblxs (e
sLid 4018 sgga wlud Y 2 cspua (e el bl sglay
Ry pem) ;bL&_&-_}Y\ oo pangaill daaill e 3onas culsloal
(OSLEN Jamandl L
Y Of Lelie gl (any (G 03T Al (g
5899 gady day @l daddll Gle Cllall Gl cdig)d 3y 03 Sladdll
Jelsadl cre sooalls 1itie cgulaadl 2 aide oIS LeS 3uclsie
e Lala3 33,01 iy 0 Clall o) 0yg 0 1305 toped cpa o 3
e Jalse B 350 1 ST 128 g . culslaadly iy
Sl 2 dasill e bl e Bl 2 ek of Ll
o0 Ao compnl Sillg cdadill Hlasf gLyl cldds : Jaglall
g 13 LaSy Adlady Jaill plad Juididy Goudl 128 clow
LR iy BBLAT oyl J2 g B ste A sSiomdl sl
oAl Blg e dadill e Bl pdda sis S el
Sl ol 2 el e S @l s cipapiall
2 dasill e Cllall ol wolyie sliiel Wl M il
cHLE] e gy gl 0B G5y Layy dpeidly Goladl dalaie
Falaie 2. olaidYl (ALY T L) Adgudl 3Lall S,

(obaie S Cipuadll 1 gyl 2 daddll laluas] jliondy Jopw il - e Bblae (1)
Sle ablall e t)Ua}H O - (AYHQ subaal Y Aol ) coluinuady L w
http: //www. independent. co. uk/news/science/warning-oil-supplies—are-running— :Ja.}b.ﬂ
out-fast-1766585. html

Rl Clall il 3yl sdaiill 35,3 Sdadill el Bl (Y+08) Jud g3 557 (V)
hitp: //www. adl. com/reports. htmi2&no__ :dasl I e MalS JLELl a4 - VeeQ
cache=1&view=356

http: // sdanl p3) Sle jB9 Y04 10eiST T edad i) pne Bl )3 ddings é‘)'.:__!stﬁ&__‘s )
/blogs. ft. com/energy-source /2009 /10/06 /deutsche-the—end—is—nigh—for-the—age—-of-oil



T

CO0Laaill e Taleiel JBT (6o Cagns Auaiilly ¢y glal

sl JS Bongns LBl 048 (T2 ppllonkl s Jslns 13,
Byt 25 S5 2 1590 caali o LSy 3] cabisd! e
Lot LS o laiiiea¥ s Lealicall el a0 2 Lo, sty 1) dales)
2 calelaill by 2 il sud ol Lrilis gy s 3
Se 35 o aldgll 2 el (Se (BB 2 Gyl
Jelinll Gy g @a¥ly condly yuasll ol 20 Lendl
ss3all Sl inie Bilg e Ay ala¥l sl o
- L)

(a5 U1 yumliall cya anly e e 33501 ola 35
MU - P VRIS TY. [ [P EN- Y1 QA
Shiiws Tadill Hlead gLyl L) 6355 of Lls e Gyl
aazig . Alall daaill e Cllall cilaling s pamiall el inls
Eilsazee o Li Bial, 0 Caylall e sazms e Aale 3,080 48 1l
Vouog - dally w3l pall oo JS 2 dadill e bl
03 (e 3ylm (Ll 3o Cllall ciladss Lle 38,301 e
3505 ol csligly ABLAL Algdl WS+ Fra Aol culalaill
Sy BBl S o3 301 ol 2BLall ilesles
Julong edadil] e ALl Clall cilislins gdl Raga s 3l
ole ALl Cllall Joa cladgall Gl <lys 2alSI Gl
Ldaaidl

ATVl ldadill Bgw yyd - Adeudl BBLI WISy (V)
Voo ¥ len¥l5y9 ilaae M e daddll Gle cdball eilialiny - YoV - giales (V)
-OIES WPM 39 oY+ +4 =

)T



Hley chaazea rdamill e NN CAWN el

)V

Paua (pSdgiuns 9o d3laBLTY dadid| )l 2. Jami!
I daddll G clialins 20 a¥g=ill @ al e LS
e Joadl 2 dadill gl 3305 gl 31 ol gidl
IS b taeiilly oY) (gledl] Aalaie 2 cliacd
Cllatl g Blo @Y 4 ale g a¥e v ale (e 3uiiell 3 2l
Latilly @ola®Y! pglaill Aalaic 2 clae¥ y2 Joudl 2
Gl ol gies pren 2 Aebailly cleae ¥ Joull 2 o903 ¥ oes
M daaill I gl s gyl By () S plail) 3,54l
Ogka 0.V + g Alnill 2 sliae Wl ud Joudl 2 5,540 ol
sLinc ¥l Jgudl 2 gl Juaa paaseil o 2 cLiagy Jua
LGN 2 sedl] i st - Lrags Jea o Ol Yo e
10 cpe 70 e ST a3 Sl (oalgll dauomly Lewol Aalaia
O 2o g - 3,mall s I bl 2 gueliattl yan|
2t Jod! pllial dadill (I gl 2. Jomitl 120a 3,89 § 5l
Lo Lo 5,80l 1503 (g iann cpoa Lo g dalaill 2 sLiac ¥l

ol leed! ASla ¥ oas 3oLy A1 ol
L@ (yglait dalaia2 cliac VI 1o Jgll selal olS
e Al Cdlall 2 goill (ud I ol Lgdin gy — duaiillg
daadtl 5yl ealasad ealealiny Ll ol Bugay BT — dasi
Ao gacadl dg !l AL 713 @lana o i il -l ¥ JlaSg
ole¥l 2 AT @Ildl 2 daaill Laiie ST Leay Luw
damill aL¥Well ol Y JSAIl 20 e 58 LeSy - 3l g
(Al e ZIV A ZYALY Lle s 0 Ligygly 2S5 paY
2 AT Y ale P dadill e WLl @lyslo Slleal o



T

damill LYol Glay Legd 70V, A Al dcdll a5 (>
Js=dl 1 sy uBg.a¥ 24 ale A Ligyo¥ /) + 9 485 5aY|
O Ayl A yall 3SLALS Byd dadddl culiag 2 LS|
ol gl ol LSl Sl dadidll (553 (38] 5 e A
au05 Lubo] auziad @3lS illy (oISl = dl ikt 2
3ol Lgie cosmlainly A0yl samill LYol e

CogeaY! Blead) B GLLI 2 35S

Osabe V' Jaray Lagyal s 3y Ly il polus 38,59

Leass Jua o Oaala VWV o) pa &plaa o VoA ale 2 Liagy Jua o
I e Yaall Joss of @-)Sﬂ 3R 9 Ll datlg L_y_u?
oo sl 2 Lewgy ce p & uds Alal) ALABN el 2
Al Lk e 3 isod Gl g Bt i)
sy 2 (BSPO)  golgd) dayll = Ly 354 «._«_HL;T
i‘Lﬂ.@.AL@.ASJe;U.L.u.” Ofu.u.ajd.u...\_ovzo‘}ra) ﬁY

L,.UY‘ il .o 2 ESPO 9.3\_"2\ s Jobs 't\gj colaW s
523959858 Al Ly B8 2 cadals (e @IS Y, VOV
MQAJjM‘ .)3._&.:-‘.” L_\J\BLku.uj)ué‘).ﬁJu.tABT%
U}-‘-‘-‘H‘&"-’)—’u‘g}‘iﬁ‘-‘-‘ﬁ-’d—"“ﬁi ”’g.;.uUS”Ja&
Leose ooy Osale 1) Sy @V VY ale Joloe Loose Jears
Ja_)) Jedita ‘&ﬁ).&l\ e ABlEd) 4_\_&)1‘ Laf . deal® > e 2
ol e 3iaays€ 2 puail] suge Alamas sissgsasSee
cdatl aatn Adasdll ab!_u‘g! g g Joalgll dasdld

sy Al BUall A8las ¥l asdsyt iy dan e (Y1) ) p s (V)

)£



Hley chaazea rdamill e NN CAWN el

)0

¥ e e g g ol il 3y . Lol 2 sl
s T ¥+ By cpaall 3 a3 ) 5iag58 S cro
eV ale Bl 206 gl oS O pBgill ey cbras:
blal 2. ¥ o=l ola 3,5y aebad of xa)¥ Gy
Aalaie (o I 5ad 3l [plas cdadill 3lgeal 3S,m
f3smy AL @llaYl Ll Leedlly salamd¥l oslal
YE gy pdyres daddll @gial of LI clasles 3500
oﬁ"}'ﬂ\i“e"’mﬁa*"V&%usﬁa‘dﬁlmﬁedﬂﬁﬁoﬁdﬂ
Jears Ogale TN+ LY+ ale Luags Juay ogale ) AN
Iyl 2 plisyYl 1 elies hag 2ToT0 ale Liagy
2 Syl 12 3l O S5 ey Oalaill 2 sLiae¥1 !
LeS cacal Asliaidl s Auculivugun BT dadidl I giesd Glalie
Bobe ssels s e siaiill Gyl 3 e Cilsn e e
el yolaag  p )Y Bugan 381 5ag 03 Ll By

idadidl ple GAlall cullalf Gladows
e gl A1 ddin gy dadill le Gl pa Bale Jaladll @
1 JSa g AL 3LV ol il fra el il (o Al g
Bl ua Yy Adlall 32 parnll Jolgally das)ss cdobill
Bl el yacdly edadill lacaly ccdball Cila 22 m)
oia cra il ey e yeall ibabedly ALl of daslill
AalardY | by Ll oS8T ad Jalsall e de ginll Aa5UATI
EPSPRUNTI-TOOR N [RENFPR(IPUN SV IR PTG N JON

-0 Jgamndl A0 oY1 B3N cilaglea 3,03 Y+ )+ Adlall 23U ciladss (V)



T

U i (e 4l & el coliaB¥l doLiil) ga Jaill
SISl el 2 Jladl 5o LS — Jlea ¥l
2 LS ! Lalsiaey ;¥ 53 Guld Gob 5o T -
am Ll s LSy ol pag « yudld Aflenazins¥l bl
1S [aD5a ] Calins cubar ccad Z3Mall o2a ol (LanY
A 39 LYl Lgial Sgine o Ialaiel S3Y ol cpe

e liall Wiy ey yaml

a>ly psede o ST clligh Gawdl ilsames Gl Ledy
slac¥ly Glaa¥ ggiee ety Jadug taga yaill LiSes pall
S5y - Lgmals sl wlilasy @lall moie 2 dpuwdl!
sy M e Bydlee Lol ccdball Lle Hlewdl ilsiss
doaild A it Aaa¥l yudd M5 o of @09 all jacall digya
SoLam3Y! saill e Layils M cra ol /g c@BUall je 2
Ml plo (bl dcddly Jld) 9o LaSy - cllgiaadl ol
s Of oSy dudas et Hladlg dasdll Lle Cllall oy
NS E S R Pl
03 Ll Ayaadl ud @lsasdl s iy ) dalisl
Elsamdl o ey - dadill le Cllall le @3l 505 Ll 05S0
B el L BN Lasgay Sl coleabecad | 2yl il
FUL iy Al J2lpal) Lgadas 3l yulailly dalasndly
gy . Jadl plad 2 Legew ¥y amill ull Yl ausill
sl 2 Ll ity a3lall oyl cn LyLas 3,031 el i)
Ondagll G (e @2 )l Gle agiad | Glaldl elaas Jloed
Sl Qo iy Y s e 3y ¥l an 2

"1



SBleg o nazma il e Al AN ealiss

v

s daidl Hland @lelin e Ae 2 Aeladl Lol
e Aia Aol 5ol G 2ad ¥l Jelexms JEL S
cilalecd! (o3 Jleimt slaj onm 20 daaidl jlacad Lozl
o Y gy 8 liag  ldEll Lo patg plan¥) plasyl e
sl ol st Laploels Balall Anluw ) a8 O
e gesmas i Gl yuite 5o b dadill e (Ll Laii

cdadill Bgw zylg 31 Jalsall (00 38

C)L& Jelse cIlia UTC}‘éﬁ BJ.J;;S“ aJul 21.4);‘2“ c;a‘).@lab
ol JEal g AW BlenYl Aalia S (daddl e
Sle L, bl IS e daddll Gew Sle 55 Jalgall oia
‘L:g_s\.mfé}?\ gadl tJie (ASS Sl dcd I el 2 sl
ol Ao Jalgall oda 555 LS ccadsgdl sgiuay ‘C\l’v:ﬁ\j
(“3 YT (Y gl g J=YI 3 yand ladgddl e g cllgiiudl
cdaad ladd e

rial) BB e L B35 ol By g
dasddl e ‘:,.l\.d‘ cdbtl elalny Jidiiwe g s,
g gyl pan Ml

ylaa™ ) Ligyeg dad ) Ao cdlall

Lgya Ll Loalwa@Y cilalydl o )8 3l 3800
O B iy g cdadly !l puadl 2 5Lyl



T

OIS 585 - paadl 2 yuilly Cllall dadil] S 2 i
Sl cre 3T W1 & yacall Byl il ygd 2 paaly ol lia
oo G lntical L Aaladl b e s oSl
Y sl e ogen of Tagaan o laca¥1 3ol dait

Sld 0585 of LI Alesl daddl Hlacel 2 byl L
Gl e (ol 1 e S 2 5S35 Y 5IS) sgima 0
ywid ) 2 AL daail] e

S e S5 el Cllall eyl Egya 50 an
55 a3 Sl Sl IR ¢ peadll adl Gle aie g
Bigpe Of oo el e Blall alaiial 3:LiSy Midiws
LA Ll 2 Luwasd B pin J13a 1 S 2 20 el

ol il ALatie il 3y gems doail] Lo lladl Coumbeny a3
A il s 25503 658 a3 JIEL s Les L1 2.
5133350 Lmieis (sl (5T collal] uled 2 Tl yads
AL 2 LotV oloil uSascs dadill Hlacal 2 Lozl
5Ll cye L ATl gl 0B gy 35Linsg tdaaill Lle
e G JBL e e olandl 2 53301 6355 13
3:LS ST s aliiaal g Jomilly dlacialiy sLeiia]

M\&:@\ Lﬁ)ﬁ»ugz\gué_ad :mtw(w\av)w‘d\mdmtwum,u M)

e ULl Bl e J5 ol )mm;s_u\zut,mutﬂm ST (YY) i
(Y+20) 03 o oMy Ludls rdsyd OA-NR (o (1) YY cBlall Alns Jadll
B i) il i) gl daiunll 23U e Cllall z3les 2 lendl caglis
NTRIJVIT=F (SN} VSIS PUR WIS TEL IR R AR - TR TESS
VY=Y o () 1Y c@Blall lilal el Ty ydie B Al ys dadil] e

2 05 ls Hhen1 2 el puiall ABLGL pud YD (Yo ¥) (55T cysiamiag 6o LBla (Y)
OAVA o i(1) VY 23U Alma adadil] e (lLally FBLLI e

'A



Hley chaazea rdamill e NN CAWN el

)4

s Lalazmil I @she @l a¥l (Bl o cmdl 5/
Slovial Lol Gl a3 sy dastll Lle Cllall 2
PSATYIYC VR UCTON ([ - T ENES. AP 1 R POV |
i i (5200 Clal) 2 e 3l T LS - 2 L3505 Ve
2 Ul s 2 dadill e S asdall 5L Al
skl 25 of 090 s I cgazifly opslatl] alaia g
ol il (3l nliiled 2 el A i e 201 5Ll
SO Ly judond

dazill e Cllall Bt o5 ) lolull an s
A a3l dilmianlS o Hlacdl 2 Akl b3l
sy e Layblas (aad jlan¥ sslainy 3w hasd
uolic sae I lac1 @IS o oSl oo - () gales olase!
Bonds el jland I S5 ! byl tLaSj lgie
Ll lacs¥) Slisins (ans Q1] 3925 U1 a8l 33055
i danY 2801 o Hlan¥l Sty lan¥ el g
Sla¥ Lgye o (YY) «Gately and Huntington, ¢ysiaiiia
ol ealdiyly Hlan¥l (olixil wie LS sl Cabiss
s sl dadill Sle Al Hland1 Bigpe cubilatinl elass
Dl e i Gsis £5b

Badzme bygical Hlac¥$ sl sie Giusd BT ellia (4S5 1B
el Lesie T Aoadiie Clal st 055 of (fie

Sle cdlall Jle J5 il yacdl 2 el yonll ALl i HBYI (Y00 V) guaiiiag JBls (V)
A=Y Lo o TV 3Ll Al — 1Ll Ll

2 J5ally Hlan¥ 2l pailt ABlatl e SBY (Y- Y) il oj:mﬁ s Gl (V)
LOAIA Lo o(1) VY LEBL Alma cdadil] e (bl ZBLL e



T

el ol O 3 ymmen (S0 g diny (G5ien (o (AT ) pacal]
Lnialin @iows) Tan Lgd Cllall Bylaiaal (583 (el clly
NEPES S-S TN
Slaad 580 o I ode T aylell ety leaialyg
LY s Akl dilgics ) bl B3ge ) YL
Sl albigie Gle ol ¥l e S 2 Clall ainy Yy
2 dadill Hlacl Aps xli Lo Loal oSy daza 200l

REPALY

lacw¥ I Agpag Vodiall 2 oSIat) sl

5y 13590 I3 oLi¥I (s i 3l LLiadl] ¢yag

$La3 ) Gy dadtl] e bl (olazesl oIS 13 Ls g jleSU
2 e aT plany W ) ot sgang i dadill Hlaci
Jsm3 I Cllall 20 @31l (aasll yin Sedls (Lol Al
FLitl e Algls 3,10 e @bl dadill le unan 2 &l
Slaleed! of 2ayally dual cildl maY) of Loldaty jlacY
ol (I S A Il | slen 2 i3 51 B oS
2 dadill e JosS Gaalall LI alaianl ] Zeoiil) Joudl
a@m&‘j%%M\J@ThMgucT'%‘;bﬁﬁ\ ad gl
@l daiill damy @ el I Dk Ll oMl ¢y yal)
Ol Ll Limingl LeSy 33lall adss Jlre 2 Sk plod

B! 5,85 — § a5 (G0 (o —clladl yaus (Yo 2 ) S g8 (JBL S e il (V)
UEARYS



Bley chaaoea rdamill e NN CAWN i

M

Ll 333 Laibls (98 CBgun dadill lawad 2 3Ll gL,
Ly (LAl aliiaal 2 Taliaidly 3L 3891 @laadl Lle
Loaill jlacl 20 5aY (mlazil 6f @oh oy bl Loz
e Lezian¥ g el yleaadly claall Gl alasiod e a3l Ll
il e QU2 alani¥l Gl s - Loaioaty Alag )l
oaaddl &b dgalsll LIl oY oA ale U ALY Olacl 2
AT By Ll jants Bl T Ciyay Lo o7 cdlall 2 31
Ok Lo 1 1o 50 sl (e sk )55
Al uls Byl oLaBB¥| (HLY! 33a3 5 i

558 Cages 31 1 Lo lisions ) Cllall B3ge (e Lo
s Lo el e ASoleall el pially 33Ual esloalin
Slellaill 2 Lo ¥y IS0 QAL BLaii it 2 Ly
(7 ) S Jie Bgnas )

symn 58 QUL 2 SLLA OIS 13] Le oo laill Cbpuas
cell (e gLl 3 iSun il il Amis 5 (B30 3yalls
535 o llall paasy Cllall 2 @31l aaidl of das b o
S OF A el (G3any Glawdl Bigpe (2ad ) 39l
B s Y Lgie LT Sl pye ol daill e L
i Gl ey S5 el Dhgiaal S| 4 SIS L3
lall 2. (2851 (e a3l muay @l Ho)e pay - A pgen
sl L) & ity 2215 ey dagann ST @il JSi

Vol tonid ey Led opdl el Lle 3, LY L

AT g ldadill Baa e 6 el el yoym (V)



T

B O (I Ao g ¢ 8T8y gumy HLacadl (30 e slaca!
Il gl it SlanaVI 2 Gals olS e sl wllia o LS
dootlh Blon sl (A de Lot A gt cnleolecadl (LAG L a3l 43
Ol 10 feBsll e e pLis Y1 Il Jued 2SS e g5las
(@ pag egedll e s cod PBloo e Cmdl @luliw
e LA o sl 1] Jomll 3T oS el (e il
@leally gailly ZLOW) S Al I ST sLaid¥| ol judia
2 Sl o oladdl e 588 Gomg - alaidYl Aadly
Leasi S 9 cdada o dlShy culadh yud daddll e abioy enluss

EAN

Al IS g bagas Jae (o8 3L Lus s Jad
LY oyl 2. (JEL Jow Gley A LY prasdy
Ol I e BT O9alsl) (g (S iyl ATy -
ale palall @oladYl 2 Lally jlénal sslel Soredl
i B Gl a0 e Basill bVl ola (a0 4
B el Goylall Gle SN a9y alasll e o
OF ins Calaa¥l e Jie Vil B3lhall Jles 2 Ldle
po ISOLES ST el Cagus c3yll ygya poa A3Lall uliws

AU geud | Jgad! 2 Aalall Aslai®Y Al il

J Al e g (glaid) detaie & daa il e cllatf

LoLailly dasill e Cllall o 38Mall yamd < Lo sale

B sSomy ol Ao Ll (oSia Ao Lall ey laidil g (a0 (galea®Y1 5,500 (Y21 2) (V)
RPN - REE (RERIVA]

Al



Bley chaaoea rdamill e NN CAWN i

fy

A3l s Sy llally ool By e Blacs 2 (oalaa Y]
251 el 2 ity daiill e Clall 84S 2 il o
Fooimical| Ao, Ll Lig |38 ol yuuiill gLy . ool Joiase
2 eIl @slinll e @iyl Gleg JAlydl A3 3,5l
30V Laladl b bV (oMt (Sl (pad el yuasd|

e ST S Ja ! sedd daddtl Lle bl Comliea
o laed 2 el il dloeid

ol pe ey Olaldl e 2 300 ced I3 001 2950
(Jaadl 3i Z\:ml.v.a:é‘é” ded| S gwn - MYl ‘_,Jl Mj

Olaldl Caliea @ 5,060 30l gy 08 oula llia
Ll sl alad¥ g Al laldl e ygls o (3Ll of /o
el ¢yglal] Falaie s Aplae « J3all IS Aigya

Al ZUI e gl Janey dadill le ! gy
Losie Uoly oS35 (Jadl e Bima Slbigians die SIlax Yl

LYl 2 daditl cilialins ngal Aage 3, ¥l Alas M| ol
Agaiilly galua®YI ¢y plaill Aalain J93 Ak g 285 5o ¥ Somil
T USAI 2 e 5o LSy L AT fpe Ty e Ly
e a3 2 A0,V sl LYl B 5l Bigye ol
ol AV AVA ale dazdll lewl pLis,l Aacus ied iopiad] yo
(63T 35liang Busmg e JBT Il caunasedl 03 5ol Ag e



T

053 61 S i 135S 1 2 gail) B oy 51
Do GLEYT el 5 ins S5l B e alieil ol « pusid
oo oolam iV I Jed 35 n¥1 Jas e Bygte A€ dasdl|
Agglcia cond )3V LaYI Gla ety pag  Dedgll 950
ol Taliials ¥l 50 HLae¥l 2 8L o « U zlims
3355 0 puiml] Gl e ALl e Loy 3035 yacadl Eig e
2 (i ) (S35 By Aisne Bughe dusads il e
o il e BLEY a5 o5 gLl dai] 2

.(Y))Lu.uy‘ C,u.fﬁ)‘ LA.‘S&A:!J\J &_opj.u 5).4.52” E\zu‘).*m

daddl Glo cdlall ool puends clusliunadl oagd Sy

DI daiilly glaidl dalaiag A0 ¥ susidl LYol 2
BVl Las SIS 13 palall Bty a8 . Hled 3,591 559,
ol et L 5 a1 lilae e il e
i Jlsb slea¥ 2 el uilly Jaadl gy 2 ala|
2 ayalall Gylay Sad 8 JSA (e iy LSy oliand
a3lall il g il e BLAY) L gl 5 oY+ Y ale
UMY @ladl) g dll Mgl elaa I 63
el 270 e BT ) Bpeall e el e (e
LeSsben (ra pua¥l jaS ol gl 10 e g oY e+ ) ale (e JoY
S5 @ 3 ayabll ablas wie daditl jlad plan,Y Gl

\)Ls_uigb‘).n:u.u‘ A9 L@]L“u‘ﬁm L,\L 3l :;5)5.‘4_) cl\‘_!lﬁ)_” PRV

Olall Aalaie Joo dadill alaziol 2. ISugll uitl] G531 spal o 148 Sy (V)
ey oleill cllgiadl smiy delially Blall Lelld e o Gueilly ol
) comll Jal 2 Y dadill alaiiod (as Yl

N EEAY @B Jee AB)9 (NBER «all dasill Hlacl @g (g3 4 Ogiliala ()

N EEAY @B Jee AB)9 (NBER «all dasill Hlacl @g (g3 4 Ogiliala (Y)

fé



Bley chaaoea rdamill e NN CAWN i

fo

Jiad 398901 le BLAY as o unl guelaill Lgaiyls 2
a2 ot S o LeSs 25yl Bl ue cpe I 3y e
ot oyl e BLEYI R ol Laby dadil] sLanl ol
SlaE) aanall @Y @i Bylhe 6,3V AL
ST Gl iy 3penll il padl Gle (aak ! @Sl
3301 33l oliag aY A ale cpe ST gyl 2 /04 oy
iplaisl 3 35351 1531 (om 0pul 5 oayil] e BLEY) e 2
eSSl LT i3 Il Gollall Bl 2 oSl
Oslaill Aelaie J9o Jid (g0 daddll Lo Cllall oy Loy
wi | e A1 Gyl Godlatal «yall (Said iueiills
LI lie cdadill 35BS yi5ay Jaall Ligye olizil oye
slacdl Tsame & steue cligh Aalatll J33 2 lea¥1 ol
2 5 Lislanil ooty itmy din Slel HLendl g3 Lotic
Slilie e Lot 5l Ll 5k dadil Lo ]
O Bl Glad) das L3l a daddll Saiia Gle 120 Y|
O Lo e o Byl Jalsall (e Ll 31 padl 2ilyan
o2 hdteaalt Lol yinialy  (Mellgieal lglin 2 |yl Eiusd
oed llgiad | Woliw yoiy o GLE o @M1 yacd! o S5
5y 1 5y alall el 2 505kl lendl ciligins e T
5 s8] 230 e BN 0 B o By 451 (S
Bl 2 ale IS Les pal,ll eyl 2 Llel a dasill le
Sl 2 530301 L (e (138« sLacedll 2 ALl 3Ll

LY 2 1 Lal (il IS iy Lol mgas sl (JBL s e 31 (V)
LY. ’/\ﬂ‘ﬁf_" Yv L)Q:\U ‘ﬂj}'.J:‘:' «5\.&.}?‘ gr!L“}! B Y-EN u.‘l a:S_v_).AS“ Basenid |



T

delaia J9o B cpe dany J20 52y cuasd OF Jdiedd | 2 dasid|
ooy Apedl

Aalaie 2 clne¥) pd Jout 2 dadidf le Cdlal
ESTL{ WL R WPt PR P {

clealins Zalyud Lonl awde LT sylell Juloill o el ¥
M o yal 10ag  ALELIT ol sLat3¥I 2 dasill le LI
Juiiad| 2 dasidl e CAaIl 2. gaill @lhae Taky of a5l s
2 ety Sy palardY) deidly (glaid] dalaie )l (e
Lol L2330 LSy (A yand S i0) daca g1 3y ill g L]
lgie lef dalaill 2 sliac¥l ,& Joudl 2 J5 0l Lgye olo
A58 (el ol slaiBY Ly ) Taliieal s dabaill Jos 2
el g yaplall o Y59 o o1 23 ool g e T
I a9 J3 ! e Ll cligieddl e (asx i (B
oS0l T3 jait @ 3y - Jalgall (on Byt e pacma ]
el Byrene IO FosladYl Al 5yuinll daglall Lle
seliall pllaall Gunn Lo sLat3YI jslai aay . LusLaidY]
Jusd ALea ¥ Aondl glill 2. eliuall ué plasily &)l
2] 2 BBUAIT alusiad AES o I sy . OpLas, V1l
Gaiiall b bl 2151 2 Lgalseianl (e ol i Raiall pludl
Al A ¥l Al gl sS3 5h3 g3k of oSl oed
dil) e Al g B Jold i3

AL yslaty 321 e ol e (6a T bl S, LS

;\Jﬁjﬁj :l:mba:é‘éu :‘:"‘I‘J‘ u;u:l_\_ml‘n(v’ ’V) JT)TJSJJW - w}ﬂh))ﬂ}w - V:T}idi (\)
LEr=IYY YA \l&;\LuJL.A.uJ‘ alael 2\.\:{;&(1&‘))‘}” u.l.c. A_a.\.]aﬂ d;s-..\.”

i



Bley Shaaoea rdamill e NN CAWN el

fv

s Laaotd Y058 1 Glabidl e AV 31 S atilyy. cl Lol
OLLly ASapadl samill LY e Al Fuie lial
@iyl 381e w¥ona 5,y slola das DU dug,sY] Jsals
Pl o 2 AusbeaBYl Bealill a5V Jnl 1 2
dayg o gsie I 0yl d5s dacgie oy Leie
il locad| IMRY ik AASAL |yl Liilaie peensidl 12a
iy o Lo 3, Ailiue Lo ¥ o adall e Sl
o2 Tyl 3,a0l 3 oy Lootie s - Aigms Bt ] ot
sl i aias Cigen hylecd] 2SLe 2 el ol 2l
2 gaill ola iadiydl g3l bgiae sie Lol sl 2
5 ysips 3l 2 e 40y Shalall ] Jues ol Lol 2SLe
dacugia c 28Mall 0 @By JSAN| H5umy . Ol (3l gad
2Ske ¥ ae Juads -l yLecadl ZSUL S50l Higyag 3,2l S5
L padiidl 30l @ld Glaldl 2 mlasi¥l L) el bl
Ssnn 3,80 S5 dasugia Jolay OF 3ymmeng oI pag 03,8l
LY g BB Lol 8L ¥ s oyl Lives
Lol Ayl 2 a0l cnlal yol (e el cudan Y 13

Sy yeudl dadiind Sl 23501 degd G Ao s

315l Lol ol yLecad| LS 2 501 gl 1 (Y2 A) sl 1518575 9550 = ol o3elis (1)
SYEYAT - ALYl el (@BMeal 2500

Aads ) Juad oo Agadilly (gl Aadaie claslatBY 59 (58 OF oo @200l e (V)
laa 3053 cond pdill 10 Jis ST Js aalsldl O jud clan oy cdy 2 pdall
O e

Ll 35 2 Sl ASLe 2. 01 geilly (sl 151851~ gy5ke — ol osal (V)
LATYEY ALtV bl (E3aall



T

ol @lgies gLyl aied . Oagslaz¥l denll of Jaal
o ST 3335 @Gl ] dazs Jea3 ¥ 5 n¥ ol as
gl (g3 35hsll s leadl 53 Lingl (05 Ll Fe 5
el g2y Oslladl any (g (JUL (e Slad AL
G 3eLn¥ly dall 2 aenes l dallall 6163 sue b
el clalad¥ 2 L MGl e oliesgll Legd
3 yea¥ U3l Lol 2 Bl 2Ll e 5 wlas 7 5ot
5T gyl 3SS) Cleall 39311 9T Auulimll &y gumd| ALSII oy
iy Lesie g (ol omdll o cemall 5T Juoladl ciblas
JELeadl 353301 55 e g5l ] elead] 25,5 3T Sl
SLally JLadl Jgymll 5L2) @3l 3535ll 1) @& (s )
L) LalSy . (V JSll il) slopgl ] 1 yuinly (el
2 ggng AaLAT g 5eLiS 38T ABUAN jiuns sy el el ]
Slsazme cilSy 2l ST mumy Lyl STy aluzna¥l 2
Ml il 1 gl 35350 ) (ol 353501 cya Sl
Slial yadl i gty aloal yadl e dpall 2 3l gl g

iyl denmid M1 g3l @l o A 8 polall

@l Gl agelill olaldl 2 A I BBUAT (21 447) ial sulis slag 3T 6a 3550 (V)
< el oy OF *—£AY VY (idly Bblall (gsiuad) (ol patea¥ly ccipsliaY| Lpaiil]
ool LALEE oF Ly e 53T A A8Uall s as g 53 e JLEDYI O praly 3L e
Of Loguas g a3y s 4 Gl g eslia =Ly B3I @les ()T (909 Talaml 38T ,5 31
B 151 513 e Led Ol e i 2 Lanwd @ duslid] Olaldl 2 50l
Ohol alyle yalsh Yy Lgaazmius U

T s — wlsla¥) Baeilly weuly B3Il (Y++1) olegs als 63 5k Bl (Y)
Bagad] Al @l AG ) dal iy Buoba®Y) daiill (09 p0me) Olagd als
< 359a0ST dasls daidas

Y Lo Bole 5,000 n@alall (SLaVI 2 ol sgll Eglid omanll scaally (Y22 0) T gz (V)
OS2 Jalall Ay JHLL J5nls gl S35 g (Aullall Aomaall Ralaie — ALl
< i QLS (E31HS Gl LeT Rrals 20 inde Apwl s Aals )5

fA



Bley Shaaoea rdamill e NN CAWN el

Fa

2258y (Jadl Sgiaws 1 fia Jalgall (1o Budan degamma o
3yl @z 35350 Hlacaly Adlanal ) CadlSally (35351l
UV ey g e lamy alsldly jead ¥aaag
plasiol g ol (Jadt Al g Loy Bles @l 929 e
@5 3 i 35lecs el ) aladl Ja1 Sy 1)l
oro JLESYT 3053 Sl A1 Jalgall an T o] 23508 35l
Bl ol e @2l e 5yall 33 Gginn 98 33T (G5ie
Ul pe 3380500 Lol 2 5o el bl el 03y

¥ o bl A8Le ¥ aas J135 Yy L ISI slatay|
iglly all a8 1800 LB SlblaidY (e wuall 2
1oag 3yl Bl JSI dewad 95 lyleadl ASLe Juna iy
Joaadl i) (Y1 3 ,aall aledl A8ke (o (2adll e
BMe e alledl 8L of Halgm ! AV jebaig ()
S50y Al 2 JEL e b cyall J5s e sl
JBY Al 2 5V (e 8y Fad O i (Y Jgaand| i)
Ja ol qli 2 LS5 LelS LTyt 3850 T 0sSlay ¥ My
REN SN R TPVE e IOV TR - PP WO RN U P A P
2 alaadd il ey L Lladl cibigieadl 20 ZVAY caly 3
Glalhudl e 20 geill @¥ane gyl OF ad 1Oy Ul
¥ A e Jaill @alylig el pleadly 2Ll el adly
e gezmall Aecdly HSI0 Y A (4o 7)o Sl bl

Ji gl 2 jzally @alatly (Y++8) olilssa 4y ol Lusd JEI Juew e S0 (1)
ey ceaighly QB (el Ll gen 4l Lebo)sh



T

@liall dedtl gl e 709 7t A1 V1 Jaadl el
A4S 2 3Ll das s (ladgie oIS LSy . eVl sl @l
32 e Jadly a58sll Gle Blal a2 3015 e il L]
A eyl SOy Al 2 (B s Lo L SIS 3,0
Ao gasmall /Y48 o 5yl Adlie cpa 393401 e BLaYI
Se ¥l U5l @iy Ao gaseall VY I Y g0l cly
(7 @2y Jgaadl plail)

gyl ozl LSy oMei 33,50 clbas U yag
Oobadl Aalaia 2 LoV pl e U Glas 3V
sl g

33L) e OB Sy Apas Ae M) S5l Juy Lentie
cllall e o oy ¥ e Vol s (Ll 53501 Lle Cllall
J>all abigics die Jaudl 563 o f oyl Jaaes dadill Cle
Al saad) oSl (e de gazma J5 05 B Lols . (aaz
eyl 3g3g s 2 Loy d3UAI 5 gew
Al 3 Ailiue 2 WLl Lo 3LaSY) das Juod
Of Jud AsladYl dieml! 3,801 @bl we glas,y|
2350 T o iy 10y Aeiill e A Y (Il je 2 (2450
dbll Gle 58T 580 Lot 0580 g Bpbasill culmtill Hlasad
ol a3 .1y oLV 2 Jeud S B e (legd dag 3]
A3latl olaad das 30l 2 dadd pLaT Y| jiamy Y AL
Ol cdaaill Hlecl glasyl ae STy 8wV Adl50e BaL) o
(o 138 AAKT ST iy Buasndl o00g) 3 Jygaill s



Bley Shaaoea rdamill e NN CAWN el

)

dedaill 2 sline ¥y Syl Cllall Bl 585 O gl
Lot ol yalall e (65379 § el daddll Hlacsl 2 ol yault
2 cLne¥l e el 2 39851 Hlani @es 63l . daslall
NG e gl dadil) yaw p50 Cauas ) Aelaill
algial| Jogull @lans A O oyl g - cillgiaal ] Sl
ol Iia (g 3lsl 2y . Jimiall 2 353500 qenll @ud e
Gl e @l u¥ 2ol dwld] Glald! e aguadl 2 0ol 55
Aol sy . (agagll e Sl yuall e Aabises JISAT o8
oalsill GLa oye O ye (il sull Z3LAN WIS, pye 35l
G353 OTaT Y ga¥ ) e ale o B3Il clile] (oo om ol
Jears Osele 0V Aty dadill le AL Cllall (e asd)
(O al] a3 13 e Leala T 2 cllgins S Lag,
1 $LaiBY godlg dad ) Hlawi

P&l Gl cdaga U dadaill il Aga . ool
51) dadill lawed Slasis o (bl Gle dadill 3lswl 2
el le Lo 355 (Gleadl 2 sl pLas, ¥ (B 3T IS
e dpaall clligs tdasill Lle cdlall Allly o galazadl
Sl EBal o2un S 1 Ryl g il sl
SLaIBY 366,01 ¥l B2 o ST, 1 bl uShg

adill il Lo Ay (oyd e a¥ 4 ale 2 cruall coasdl JEL Juw e (V)
Gyl 653 Aadill Ll Hlacal (a3 i Hlandl) allsdl olo] dlad cya 23S
.‘J~ ’KELA \ «Qﬁ)sﬂ Za_._.ydp blSéTw)_»:'Ml»Q):uJ))J'ajl JAAQ?}.‘L‘U.LC
g3 ) g Ugloma 2 Jadill I gial e Alaaly (5l LT craall (o585 LS
VA Y8 e 2l dadill Mgl 3y p8,5 Orally f ey 38U alasil
AV A e

wﬂi)&[&ﬁtuwy‘tnazmﬂyw‘::@w| QUL:.!»(Y'\’)@}.U‘ 4t M\Sj (Y)
.5&3}3 Lmém}" ;1)..._;._!1



T

Clael 2 ciely 03 dpaiilly goladl delaie J9s LGugd Ul
Coand aY A ale AIUE A3V oy dadill Hlesd lens
2031 Lade ol iyl 1s iloman o yay Lot . Os Lzl
T 1AL Blsndl 2 OIS L e o oSes 2L
slawel 20 Sl pLas W1 Yol Laee oS5 @ a3Vl 50 ol Gy
st Al dadill land cladis @355 o oSl ¢pag . (Ndaadl|
PLET,Y (S o JUI s (e e il IO ¢y 355,11
IS 555 S ll s 59l Lesliia 1393 5 o slacsd]
Se i bl Aelin Jie Gyl cleliall Ll
>i5e o AL Fmad) 5T LS . BLEY1y cnSlaiand| ligins
Faliie 2 ol a3 Jlea ¥l Lol galill ) d3lall a5l
e oA Ulld (omuslll padall SO Gueiilly opsladll
oo dadill Ll §yled Sty 33 Lol Z3UAII 2518
OIS a3 WV Sl ping LeSy pdlsll 2y o Lewdll 2 5,08
ol L G (o dadill jled 23,891 Banall 50
AVAVAL A AVY ale O3 & U Sliles len Y
Leimn 2 Ll ol 3 Zlinl] 2,0l 038 O ud
oo gl Lagg . Hlasll 5593 2 sgauall A oy 3lay Loud
Jio Lail imgind @l cond daddl Hlacd Slens ol
Glblis Glire i Sl 3,880 clerall e Loyl
2 dgud daiidll sland clesus olo (I3 b sl

Joc @y (Y A=YV 2 Adasill daauall HBTy bl (Y008) 6w gsalels (V)
.sals)0 ¥ NBER

Gl jaall ()

-0 OIES WPM (§asuall ) (5355 Adadill cilasuadl sad @ 3L (aY V) o Jhiges (Y)

r1



Bley chaaoea rdamill e NN CAWN i

Fy

dadill Hlacd plasyl (godais B 3 yalull e Bl puatly Lo, 518
o Jay ooy Gnyiasdd (oapsieadl o Jaadl bigad Gle
B REV P PRpa- 15 EA Rl VWP DO PR ol ( Rpi-15- E R ENUY |
olgd! ST aatang cdaddld By ygied! Glodd) 20 alSSl
plaziul 4aS Gle Sl sbaid¥l e dad il Hlawd eslanual
oWl ol Haaf @b OIS 13] Lee g cSlailad dasid) (g yina
2_ aSHLad) Luadly adUl olalud) Gl (iSOl 50
JEL S as L Lgdlanl 5gay9 calulecdd) enbiloemiaal 3143
Aslecad! lSalid @de il culadgi 2y oad o wllin (S @ 13
Hland e LBY Sl 3u5LalN Y (s o Laadl

cdaaddl

alaiadl 3,L5) SV @bl e sasly ole 23101 2.

cladgdl e sgasll e, 505 oo 3,3 Y ddasill 5 atall SIS
coa uab Al Baadl eilaaall pe 1)lallyy - el
sl yaie Sle dadill jaw playl alwlSall Sle 5yl
Ol o> 209 23,00 ol Ayeinlly (yolaill delaie 2 pSlgia
glanyl Al @l w3 daddll slewd 20 230300 e SIo¥1 A5l
SBTOT Y] nSlgiad ) Hlacl jdiay pomcaill @¥aas 2. (5590
el aVase Gle daddll Hlewd glasyl e 20BN Agall
Byliang (A Sl ) Aaldl sylareall caand U3 Hea Y
2 @il @ladg ) daddl jaw plasl a5 @f (g
S 4By Aueiilly Golanl) Aalaie lal 2. Lioguad s 9oV
ST gag dalaill 2 A dleall cubilaill 5482 lassl I elly



T

Lim el 3 cyraally sigh o5 Y1 Rl Aaladl sl (e pan
o @inail] Baslad lasbians Ul SLaBYI 2. L el ST
il ladss Sl yEl e delo Le S, olsidl Cils
OF g 59 ¥l @deind a8 Lo el e Hlaill Cbyunng
LS Ao el LAY Bals 2 e il cslalu)

ABLY g el lenl pLitl e e lll @ieail dnalSt

Dbl clesis Luognd aua pd05 i Y 35,5
ol yemnd ] le daail]

Dl pa i 0gad Aladl sLaid¥l Jolgy of (S
OSas e T Bl g cadill lend 2 saladl cilelis,Y)
I 6355 O 1 2aald lsins ) i3 of daddll ey
Sl ¥l 12 jyad udy . galadY) godll 2 3l ol 35S,
Aol clelaill cya dodall i e slaca¥] ae st 3,58 M
ALl SLa®Y Loty 0 2395 SIS Sl 2 b3l
ALl Ll 2 (653 gaty Bi5300 Haiipa a3 ¥ oins Guiod
cdaail) lacad 2 sladl gL ¥l e @1 Ll dadill e

e sgama 3T daddll Hlend plasy¥ ol eeddl of LS
OISy Bl 2 eyl e Ml wiladss e (57 U3 gl
lacal glead ety (ol Boeas BT coladgill 2 sl (gl
AT A AT Y 590 2 e Luanll Al L IO (dadl

daaill slanal g darlydl ol Jsall 4515 Galaadl e
Of Gaeall OlSals O Axjn Al cciag 1B galai®Y) gailly
caadly gl cruadl Lle Lgtlaai 3gay9 AV ol Jal=w

2



Bley chaaoea rdamill e NN CAWN i

Yo

— Callall Blgd 2 — gy dadill jlacad pLasyl o aSHU (e
st il Gle At cdlall e @3 (a9 el e 550
sl 2 Shlall ayd iy (1) Bl Gl 1S5 wlia o
Sr OF Jd daddll jas daly o comy @21 Gl cllaSy
(53T 3ylinsy - ALl ol gedll (o B> Ayl
Loaitl Hlacel il O cmmy G201 Gl Jg 38 15K sllia
el el sl gad (o pats o JiB
1 $aLaiBY ) gaidly dadit jlawi OLdas
dowyia Al (ol Hlawd cilasis e 38,301 fpe Youg
31 i 97) dnddd) Hlecel wldas (5T e duds 6,51 4),50
copamill dag Gley gala®Y seill Ll (Gl ma)ls
2 saladl SIS ity WsSally Cagliell da s Baly) 6353
Uy B, I Bl 2 cnlelail] pds ) lasY!
Sty ISy sleiiia¥l clyl53 3Ll Ja s ) ok Le
sty gsladY) sailly ZLY e Al 57 Lgile (3,5
e JS das Y 1By . Aus 8l ol Lees gyl AN (aa
@LlEs o aY+ 20 ale S5 (Guo and Kliesen) oSy gl
AU L OIS uB aYe e - aVAAE 3yl PO deddl Sl
LYl IS SLa®W Ayl Aadi¥l e a5
Jeall Bgewy Mgy Tulill ol ylema¥! Jie — susl
daaill el 3315 o I Al ydl ceals g —— U] Jonay
oo (L 58l Caglinll B 133 (ye LTS BT L

2\.1).}4.4_” :LL‘JLA L()LJLYU ki‘jm‘j s_brjl_:zl‘» ‘Zu_‘g.) )U‘ dazyy ((:VA\A\\) )T g,\:;_u:u (\)
EAVY+ o o(F) YA dslazaYl



T

L L |

Les1s cecnd dadill e Cllall 2 bzl 57 Lo el gy
Al ys IS (e 9y Tg (Soest) cawgos dasY 189 (dm il
el Joo sSally bWl of oV aladl 2 coyad
pleadl e 2 L 3ol Ll (58 o Bzt | dasl
Al Iyl a3y B aladiol 2 5:LiS 3V Alenl !
coldall abandl aaladgdl Jle )55 oldad! alaaws of
SLdas Jleia ! (e w33 Aol oSilly Cagliell Lo @5 (e
Lo Gl al G Gl e s . Ll 2 23Ual La
(BUAL 3 3 511 3ot Adlewal 1 pleadl pe 3 2y o s
DS, el 2 L,

e Cllally Mlaa 1 Lot G a3y 39S,
cdadl
Sleauall o ali Foiags a9 2V A Slus] cads
e sl 550 L) 050 0T (S dall Gl AL
35501 sai Lo Wy . ols IS dadtll Lle Cllall Ll
(3 UK S Mlea Y1 Ll il 2 5 Sl )

iy Sy IS S oLy kil el LS — T (n&sS (reanilSy 538 52 (1)

5o (V) AV Y00 yaaiars [ yeadgi ol paiaal (gl ciles 2 M podll ol V!
Y-

bygiaad | HBH (Y00 ) GuasSla ol ol 2 damg 258 (55T a9 = Ol (2 23 Cemngan ()

Lbadl claalyal) 38 TY s *+ 03 il 35 (@BLAI] Ll ol i3 2 ALl

oo Jraer cllall 2 5lan¥ ol 80 (3L oF Gaui ¥ 41 Gle ST @l ey (Y)

oosis Lo «dgSally Caglindl suam oy dadill lawel Lls w3 - gmpadl Lle Laysi

O sl G eag oy 1oy ALud) LY jaliaay dadill pllad 2 lenul
coldadl

1



Bley chaaoea rdamill e NN CAWN i

rv

S 05Ss 0 355,01 Ssine ;B0 5T il e (Sass
S e 1l 333 M5 G L 2 5,Lusdl 3T
(531 3 L Sgine yain ) AW ciLe3¥T a5 13 L JLAN
0 calall oy Joc e crion Ll daeds IS e el
2 3L Il Lial a5 elayl Lad of oS LeS . eedillsy
Gl AU 331 (6355 03 sy Al Al Juas
2 Aoy (JUI Guly @S5 2 3bLa My Hleidl jaas
sl e sl o yy GLESY) By dogyd syl s
o2, Lle Jgumall (oyb e 2l CayliSully

Al I la3¥ e 3aliieall ugyadl L1 sl s
Al e Alea ¥ gLl o sl il Spin s
cAdpall wlay¥) oliel 2l iaby S JSa ol
2Lall (o)d Hlia aags ¥ 4 dale 350y Byaiall Gy
STt il ol Lle 2ap¥1 L3 Le gLissl Ll o331,
AL 3l 350 R0ISal (65 Gaticald Zloms¥] lidgil Gans
O sLaBY claee 2. 2a3Y1 I3 Lo ¥oias

03 oAl ¥ ol Ll daaill lecaf Lalis,¥ 1,3,

dasill e Cllall 2 ol )5 A1 AU 33 6055 oF Jaiml
e gLl e Jla 2 de 550 ol S OIS Les 31 0,55
Al 535ty S 2 By 61 Gl JIs 25 caliall s
el e Aleale] e 3150 25 Aa3Y1 I3 Le plins]
2 58 Yl o5 of dadill Bsu ol e 2SN
LY Jilene ,35) Zullall Bsleaid¥) ladsall (Y++4) Slsall aadl Gouaia (V)

ST LY el il (ALl
Bkl aall (V)




T

s daddl Boew Bydin 03 ) eV ddasill Lo bl
2Ll g

ABUA Y 2ot jlan g dadidl Lo cltall

fwdy daaill Hlaad le Lol cbBUal Ll 55
el gy Laiad a1 51l e 55Lae cel o
2 Al dias Glo 5351l #leST (e dazma § il ]
e 50 LSy gLy W1 ] oS G pntitaall 353511 e
2 5257 Blall gy 2 dadill Guas Glo )+ @3, JSAN 2
o L) 2 il Al Luas o) a2 o oLass Y]
Olgreadl 2 1903 t)_.fﬁ! Bl jane @edll o Jam Le
I3 sime 35350 Tweadll SLan¥l O yud L Auslll ALY
Sl L3 oo Gl 2 550501 2l USas oIS 13 dniinie
LI BT e Wlliag (ol Ly pal

57 030SI1 s ALall I3 eagSind] lusbenall (S
2150 s o Bareatll HLen¥l Gle 358 L3l snbile Yl
B pje 2 dadill Agcail] pacan]

fred (e J5H1 Juml ualig) (el 353501 Al 2

Coglinll 15 2 Juslall (5ol e (o pall Buloiaal o g,V
S ol 358901 (e SV Juandl L8] 2 il OF (0
2 Golans¥l o pay (13Sas A1 @lslay! Lle Ll
2l s Of 4ls e sl 353510 Gaaaill au
oy gLaS1 I (5338 Cogs dia 39l o yall ()T W1 (Al
S5l 35350 ALl 33l e bLimlly . CaUall Ailgi 2

A



Bley chaaoea rdamill e NN CAWN i

74

53b3d el Al e gzl Al 80 sl l sla Sl plaias 850
2 Jpli¥l o ola (53T 5)lmg BB e 2 il
Sl Lialis Lasusd Chges 33LI1 e

O2rdiles cpdlin Lad 5Ll @=all ol (e @211 Gl
oo Jadl plhad 2 Leglalad (Say iy @ 07 Y] dadill
rdadl HLIL Jesd Gl bty a5k 5680 35kl Joono
ey - Jlgw A @mall Jugd GUaSy G Sy dosaall
ST aad Gaadall 5Ll eall @balus] ol Jlin¥ (uSe
Ol G Ll eeall Sle cdlall 2035051 ple 12y (g e
o Legal il o 29 Lo ylanal 21,85 59l i
O3B My o e Al (e @8 (a9 caddtiond| 8L oya
e dnpo ooy8 @ by agSa @men O9d (e dwdlill Sle
Jadl pllad 2 apdall Sl dpeadl apiladl plo (g8
Gle b 2.) @mall alaziol il a5 Lako 21335 5w
(O30S0 ST A5 312 LolatY lie
JA g ladg ACETH Ol S Y|

ool e cdbail e eslaleudly L?_LZ:J.H @aail| BN e
Egas eVaas 309 S mapally moslgll eVl e
Gls 2 Ly« Jalgadl coe Fawly Ao gaman Lol ol ISyl
Ao 3y dua Sl ciluledly daddll Bow 2. ol yglatd|
bl 2 duall @l 5T Gl caall Ged D
@S e @lias o S5 dud e L Gl of daddll le
2 Jail gllad e lgias Jolsd g Aalall (3] 0



T

o alaas 20 Sl e Yoy JiSay . shaill Juaiadl
pliad 2 Linlie 1ol Giusd of Lold oo Leles Libina
5y I3 dadill le Al 2Ll Ly Lz Jai
e Bl 2 S o e pall sun ¥ (e (Bl e 5 s
et Sy A giia ssline oye Baslall 3 ywiaall ol ST
el 3ae 2 uagSondl sbalealy Bzl ail,ISLY 15T
Lganl

U35 (oo Jal gld 2 il puslailly Condl g
5ol of Fsla¥l sl e Lagds el bilel
Jaill plad 5:LiS ) LI Couigd Ll ol LY

famell 33351 auaiiod Ul LSyl alaiil 303
oy go (re ST anstiad UL Al 253l wlS mag
LI e 1 @lyleadly E8LyeSl @lloadly (353l
O Lele 18 Jpotmd! i) Jail pllad 2 dogiciall alall
Cal 2 Bulill Lle 553 Y BLS e gl ol alaee
5535 s i) Al 51yl (0, 0e e 093 Livasd ol
Lieeas 211 kil slanals s rasSimdl @etlly ¢ puSIl @l
ol ol 25y gunll yis e 3,050 Lo

a8 tdazt aomll @Il e )Sa asill aazill da o

Aoyl 5y o0 Byl il (a3 Il e Bumls il Ll os (s JS anlsy (V)
glad 2 apdall Sl aluisianl saduJBL Joes Gle - J211 plad 2 anmull (e Lgcudd
Tl (Ladly Sl pa ¥ ane G e Lemis cldalin | 055) L e ayaall Jal
ooy JaI a3 2 1y (31,351 LIl Jasd Gl @l yleaadl G 0 eyl 5l cya
Abiaf FRV.YY ;‘)."JJ‘ a5, ngJ|j3T} L,a_&dal‘ Sl «;vm}_';- =9 Al dd! Llas
L] Al IS5 719330 Alane Limgl iy . 5001 ol ylies Lo culBgal s ALl
kol 5T 850 eIl el ylecall Fro Eil) (ya dnl g g 55 puomdis a1 (o OIS 13] Lag
gl




Bley Shaaoea rdamill e NN CAWN s

¢)

By 1S e L e 2 cadlid 3 cnall O oan
@ladd 2 305 sl o Gle Aojle LT Y (A1
Olaledl fpo de gama (all cain g 0B gL 480, gSIl ol L)
lelae¥l mil dabs 25 Lek (oo 2l eIl 5lecll 3u5a
o253 5L S LS 11 loimianlg ¢y 50 0,1 s el
(el ol auzius S 3,V bl Sl elilel
LeS . &80y oS0 lylicd! e dd callazm o d613Y Gull aom g
Jlme 2 &gl qend @il e ddpall dasSd) Cunns

AL S @l @ ralial

weliie s oo A8l eIl 8leeall gl el il

381 ol 3,891 a5l d Nl il Lo ginga
Lalagt 5Lon S pa¥1 (a5 505 Cm 50 asall (pan I
2 oeebdl o Qo) oyt solodl (e Aanly daje e
golde sl Gle (ols 58,5 e Aadadll @Bl Jles
3 Lall iyl ¢y Loyl 5 2L eSO by lsadl e 36
Aagd ASyihe Ambae Legrald Of plagell STy . 2aail
e SLae ¥l e amll 350, eSI eyl LT gy 2
Lesd . oLV gaill Juyais d3Lall calilai¥l (i g cdasil
BUAY g G yidie 3S,e yushd cilealitl] Loja culeds
gzl 35T g¥ mia pa ally A8 5a ¥ Buill el ¥l o
2 Loy ol @mally 33UAN alaiinl 5:LiS g2y Jlre 2
ST LeS L Aaaill el yleally cdinyidy os0,S0 dolautl ity
350 eI ol 2S5 yaY1 Aiall 3y3Lll L (ol Lol
Sl yleeald (Sopa¥l T Sl gl cLa] Lgie 3l il



T

Buaxsa yulae spusd Gl 8,08 Cagn Al bl e
LA Al poy9 Auid Gyl dboylag dypslat (jmgye
aladl e gl

Skeadly gl @bl OF dl e 5B @ 5om
Jrs Gl - Jumiall 2. Luaad) 153 canli Cayes 350l
L0,y onmmell @l O 4y B yine pBgw (JEL
Baceill ¥ el 2 3ouaadl el cya ZY0 god Jiad (o gus
SLSHI el oo #8 I FAg aY Y+ ale ol 480 50Y
375 Of g Glb uall il Lol gplall Gle pd 3
Les 3L Alle sSie sasaadl @bl Gilags i
ST @ilags Caiad rmglly L8k, @bl JS80.
oy solieedl 1gh Lgy (AT ¥+ ale Jslny 2asanl
O Boedl das (7 @B Aol WIS pagm Sl 3V
gt @l lecdl Slaa (e YA flo a9 Abudl el L]
LY A ale 270 L cAlS s 2 Y Y0 ale gl
Iagas s of 1wl @bl ys eoylal 2 Caladl 2,
Lo o a8l eIl LS UL Bl 9y Jeo e liaay
Lysris 1 asdalll (pe B3I 305e yalsh Aalall 353l
L el e goid! e by ylay aiat

oy STl (e 3yuS Aamyud clfuiill sia acaiis
Aea oSt ilebicad | (3T LeS il il oy S e Laskeie
b el june B 2 el ool el g S (V2 14) aiss ayne (1)
cilasles 3yla] 1A el Bumill Sl Yo )s BBLLI ciladgl sl :):S: M

ERIA]
VY Lo eilagl s L cdaaill Adladl esladgall (Yo +4) el (T)

3]



Bley Shaaoea rdamill e NN CAWN s

Ly

Jelsall crn cecusl B s (o 3o (Ses v ! aaully
O (@ (pag bl (e (ran g55 s lpd 513 susd A
pealg LS e Jal plad 2 LS, e gl 1oa Ll
A0V e M o1l call (red (120 taia Lo gyaa |yal Gl

OF gl crag = lS ol ] 3:LiS jshas Al callal LS
Lol (e ol Amll el YL Ao sbe - 3305a S yetnd
Junii Sl ApasSomdl lalpaadly el ylasadl pailinss oo
Loz yhaly @il Batim s ST pslatdl oo

a3 bl 505y sl cond Bumll ol
Lo sk g Adaill ol

rlon 8 2 daidll el Goliseil 35 o ol i (e
S 1T B g Aoty LS yaslal 1] Easlell 330
Mot 053 (5L Caslinl 57 GLLES T dadill Ll g Lis,¥
G d 3559 OL8 633 135Liayg - 392l Al g3 2 0 O
Dl el a5 Y Ao calasdly 3. e

ozl Il 2 3 LS i) ! sl By
o Al Jodl 2 58T @350 Layyg eslpus a o dualilly
oo ey c¥lme 2 sl sl e psbad] esLilSal
Okl S3atnng A8beSI 3Ll Jlme 2 i) anadl
Bl g

e Lt @ oy B8L oSl L] line o Less
ebleaadl J3as 0o cemally Joss 3l B3Lall cillanse i3
b BEY il Gaiad iy gl B e 2L,



T

S el sl 53l ol (Jilloy . Jadl pld 2 4l
aelall 3L (o yilin yud 131,351 Sy agalall SLAIL Joss
o Gl Ll y 25051 el S5 . S50 pLin)
SLEAI Jsbad (po 3y Buan doginall Gagdall SLIL
(o Vo 1V Cadpuiandly w1331 Iail) T s al35 2 LSl
a3 JS5 LS (uasSondl clanal] (o 03y i 30
cBUall gie 2 Jadill cil] yacdl 2

Plsd 2 el 3595ll s dadill O cre w2l e
eomill e @3l (63T aline o VI dasld eulgiod Jail
Slanl ols iy Auslill J5as @i Jptyly Sl
sl 59y pn Bpaal ST sl By 359510 gl

S5 Bml LISIY o ol Aada e 02l e
St 1 o Y1 adaditl Jle Clladl e s Giala 2 dazs
| Y2 dlalad (S Y iy o w, ¥y aSlys

335 Gle ol e odal 5,5Sall Jolsall S35 o

15 @l yleaadl 3535 le Cdlall sy Suenddl ol 2l Ll
Lusiag iyl Gle LS, sae s Jalse B (e S
38 LSy OnlS 1 Jslanl 5Ly il 2. audl Jlued
2 Clall e Lol Lsls Gy 53 cnlelall ols sl
cedl Sy e Lukas 180 Guslas 31 Jolall 5T onm
LBl Gan pins 2 Laelud of Jalsall oa JS @ilaos

e 3l GBI Y0 ale i @blead] 3800 (V48Y) Sl o9 4 slasls (V)
4iyes Gpums tYV=1VTY 1(10-18) Yo Balall duliw cclilag¥ly A3lall alaiial
s8T t = dadill yme LG 2 el cilualinn rdadill Gaew 3953 (Y14 4)

b3



Bley Shaaoea rdamill e NN CAWN s

£0

sl le CAl eslealing ol

O ol s sl 3 2 ay150 Jbol] I 1ok
oLl eyl 3S1e 2 Loy o) Faalidl olaldl agds
B4 s Lo il e 2 peial] Gl (8153
Slan¥ ol 3l 2 g Ll 3535 e Cllall e ol
AV s 3 olea¥l s Ll A0 2 Lios [T daaall
ASle e € 580 @l conand il Hlacad T A Ay
DL 2yl Hlacal gLyl 580 puamiy s Nl |
Lo il Sl s S5l g i (e rSlgi
ool liag i 3 JST JLea¥l sae 2 3ak)g 5L LT
s e ¥ Syl BSLe 5T pag BTl o 53T
e Lany | wie Aoy 23,5 Ll jud J5 ) anl )5 e

Linf o daiill e Cllally 3)lead] 2SLe o 835
iy @blead! A8le @bigias o] wiad dudas 52 38Me
Ol Y1 (o 582 108 g 8 ylecs JST 353501 i) e
LeaMSs (Gplall Ao clislidly cMalsdl Lad Gas (4o
alajs SLS aSle w33 pay - a8 S o] iy
il alasial A e oiay Auazall aLS sae
JSI 253501 alastial Juss e paddey Lo Q8IS J37 3)50a
S e

Skl 3539 le Cllall Guli® (VAAY) s STy ol pesilagy (JEL Jrw e 5150 (V)
GUAS SIaily — (AY=YVY oY YY) Ja sl clilie Al wagmd! gull Lle
88 093 reagad! sl Gle QIS el (o3id! le cdlally (aY 2 0) d leS ) g
LOA=YO LYY (LA cubislisdl (sl

Ssia Gle J5all gaby @byl A8La (Y0 1Y) o1 jaguy g GOl i slasls ()
DAY T Ve o 8 ey YA abell - ZBLT Alme < AY TS 7 2V AT (oLl

Ll saall (V)



T

I puniall e 393y Jaally Hlan¥1 2 ol il g
G JLa¥l el 31 Jsbs ol clplecad alasinl 2 fuaill
e A LS susmill Yol Glan Led A0V 4 0is
Ll e ol polismily caiiadl collasma 2 393601 Slaal pLis|
oo ablad) 533 2 q@ilble Jast I bl sl
AV Sy Uyl A yews 35LE1 9T e Il sie (ads Goybo
dogud 3 yomaid oM BB Cdlatl 1 o A1 Leasl s
Ol 2255 gt lecdly de shasll JLea¥l sae adi )5 slal
el olald! 2 dLes 1057 g0

Shleadl Joland 2 saill o Jeladll plo ilg Jul=Sy
Ol Gle el souss Lol gre Sl a.LGLc;u-” A NP
Jail 3535 le cdlall jdion O a5l (rag - duadl gl e
Callall Blgh b wlld ey . aslal) adall SOl plany¥l 2
Adle @hludl Jrmawin Laas Jood daz) s (5w
caliztg. ol lead) il e o (00 gd ¥ aae le T30 LS
Of oalldl (aay 2355 pe Jommidl Alads cod sl (ldn ol jyaad!
e Aad 1 JLall uGadl ol ¥ Se By 2 Ginzm I
ole o Jsmill Alads Giasd o ddiygs B yuae ghg (JL
5 2 il e Il Loy maad aY+VY 7 AY4)1
.(')@w

Bagadl bLad¥ I Jsmill cud s lin culad gl paiy
3510 (ye ummy Lo onadl ane o ISA fpa piST Ll (e

¢ - daaill yne DG 2 Hlane¥) ilialins sdasill Bl 39,3 (Y +4) dligs Cayna (V)
< ;g

A



Bley Shaaoea rdamill e NN CAWN s

v

) Ayl Jalsall qgd oo Gl (e Yoy Aeall olia
oa 5ol oSy Bl gy 3l ] Bl (an 355
S crag ST e (35S0 O L (pe cpepll ya e Jalal
sz S0 a3yl T caladgall olus elane 2 alenadll

eS| ilealieall sa Jomrll Aladl gy

Jaad GEHMBMM‘QMM‘

dauly degama wusie] W8 AUl Gile St calSy
@Sy L daddll Gle sbeie W) sy ) Al ) eslealid! oya
Aalall pels dalaill agagd) Gl ¥ e 1382 clalidl sl
Ll s B gl ool (el le LT s
alaziuly (Juad) daadll Ml puzedd (JEL Jw ey
ool 33 O oS (Bl gl 7L @il (ye 558 @libolos|
Sl el 3ydad Abo obusd JShn Lo 48l
Laladl @liall cod 285 Lo 1,58 oSy laldl o 1S LI:aL;.
At

agdail) 2oLl Lo o155 yuglad e o 1 ol 3]
AUy Audyged] 5019t (0 graye IS (e
ST ol e Jshand juglad Gle pomdd Gl olaledd!
F LBV 3 puall auuyij}g‘ymj LY UM (e i3 LaS
LIV ol e maia 9T /g SEUSY)
IO e ccnslylecadl aliaseiaal cye amdl 1 il 1 el
saadl e Al AAI saluys caladl JE1 allad cpeusd



T

Syl oy Jia 5 IOy 55l

AL e 2 dadil] Aeas ads ] el bl
Sy JSEadl s e Abodl 3530l glsT puslat IS5 e
) pliad 2 il Ll e Sy (35S 1 alal

2 Ll el el i ) Al labid]
i dgdsd ol /9 Alunll (o0 Gyl e @B xy e
-OgSU

3eLiS davugie poyl wles png Gl Aelyll clubead)
LS, cud ss3yll

e € 808 L1 58 BB gyl sl (35S0 g
(AT 8) s Baaly3 25 Laiuads Jlo 2 dazill e (Al
£0+ gyl geadad Sl 20 4T 11 At o) ABLII AIISy s LT
oyl SLea¥) e sl Il Coags 21 osalll 2 Te5
sale AL 33 2 il e asall llall §Sans gl
sale A s SN 251 a5l 2 ylie Sy
Jeiond | S5 o 3 iyl el ceanling . Luags Juayo
Blowl Glo Flislt (¥ Aysle alaa¥ly 5358 JsS5395
olile 2 Golanil LI 6355 by #LLI clalias o dadil
Caliaes 3352410 Slabu¥l @l o e wéoll Sle adil
S Ll 2891 e Dalaiel (6,58 Bualys (oa LS 53033

A



Bley Shaaoea rdamill e NN CAWN s

£4

Ausgacal A yall ASLll clls pas By ailys JS Leie 3llany
s s (Jaall 2 5Ll e panganlly ey Y
Bllall jolas gmd azig daddl Sl Lajgls aslgiadl Joudl
oold JMa e dadill culalyl 203 kel Eiusdg L 3aasl]
e cdadild ALadl Mg (ggiane (olasell oy

cdaaitl el olasedl Coreas abaaill el yaleall sl ol

Sl e S sgamy yas o ekl oed ctldd pag

Jaid ] 5Ty coliabend!) calides 200830 @i IS 1] Lo ol
O0daaitl e bl e el gl Gle clalecd! sigl
e 2 asSonll lyLaiaa¥l cye Al e sl o
el g 3Ll Aoy JISEY ZILI 530 gomdl g paslailly ma
Jlea¥l Jgua e dapan et dadill Lle slaie¥l e
olgmg Aliles wlugad Lol o8l ugd udl . el
ads lly Lle 3o AL Fugels 5 pe clsletiuly
il g9 LalwadY) el yglaitly eolaslitly enloolecd! o )515
oolazmil Cila 1) (saLai®¥1 35,01 s By tdasill L

@BLasY! 3l HBT (1488) o wlinyg 5T ulish ol @le JEL Jn e HIil (V)
x> ply Ol G2 2 63 D52 Ol NV Y-VA LYY Gyl (ol il wslsl e
LBV IS (V02 ¥) ST byl o 33T 3l on @sSuT i ulSol al al by
15T suad s e 2 el ynll oo Bplae 530S ae W pliall Al @Bailh Slsally
Al y oo yiBl 0Fs D pag L luidgs (Bggilo VYA ) Y0 10,80 wadseiad| 353401
Lalan 01 Loy Ly MU dadill (g s o Yo 2 SIS (550 o Lagy me¥ 0 B
Ole mall g daiad @i (g1 Paally AL g3l AR ady ) (g5 ga)S!
cdaaill 3yanall Glaldl Gle aailly sgmes Lo oo eI 090 Cagan (golanl] daiill
Bl Baw (V0 V) 4 Gapd il sailagss Jos o> Hliles Ogun all (uloss a3
Al = 032)S31 e 358l ualds Pl 2055l e Vg gyl daddl] (5 yauas LS
LOY-YET LYo Ll Bl

Oulzma cliac T dolyily clsill Gulzea (e dude 3231511 (e @ ) Gle (JEL Jiss e ()
S il 45D BV il e Gl 7, U1 AL el il slae] 20 7 gl
O Gl 9 Fowdd] Gulme cbiach iy plaidly A1 Guliw Jax J=e
YVl VY adV sl



T

Ao A3 g Lie (aad Gulesd| Colaial ) dadill la]
a5 Lado (32,801 le Aa Sl (Al pually AalSall alaaly
ZBUaTl psline 3gea oy 1) Aty dais Ul dadidl e

AL

e d L (el ) rlias) @gll! (a2 8 LeSg cang
loaay 331 e 2USua 33LeY dadiall ety Cgau (Vi
V1 Gaylall Gle Alamll eluSill (o @yl Gl dadill e
it (agew dadill le slaie¥l (aas 1) Al sggadl o
V) FLl s oLan Cagliell e ,daill Cayunyy 3slga S
O i @mall Jis Wggan Axlieg duas ) Jilas Hal5 o
Ladill e logas Z3UAN prsye AUSia Bale] ) el 1) dogiiall

51l e el 2

2 i dadill Gle bl e olaled! 35 o1 L
ol e &yl HEY O jud paly Gl Gle Ladgas Jls
asLeall Lo g3 Lgia 33se ¥ Lany draST)3 () 5S0hen lualad]
aslall Ja 912 Lolalod oSay ¥ il Ll

rdadill Alall cllal Oiladgs e 4,0t LY

22s3 dadill B5a5 Ay Ll eaedll (ol JlieS B85 5e¥) suill wl¥ell Liad 13l (V)
2 S ol B (ymyally (S radl 5l LIl @il cre Aadein clllia|
2 aamll Sl (o - eomild 3aa ! lecdl Asgen nlie @il (e Jams Lo sale JS
Ui Lyt @omdll (pe Jam O 090,SH1 daliil) sl S Al Higcaall ol izl
Sl ity 3] Leres Yy Jaslall sull e 3Lty dadill Lo 24 350n poa 23LIaY
Basill ¥l 2 Ll (e I 535 womall Aelinn o LS 1L, V1 5Ll dai
daiis degama Lppala by ¥y YY @ilolaidl o Loge 1oy JSaTg S0 e
SN sy (b3 sl e 5T Sl s e sl B (553 0 ush
el pLiTY aslil Sl ALl (il aude AL (sly daddll Aelin ugl op30i
il deging daidl



Bley Shaaoea rdamill e NN CAWN s

0)

Jid (e dadidll Gle Aladl Cdlall caladsl (0 (e 02,1 e
Agliie cligly 23UAI cilaglas 3,050y adsudl B3I WIS,
(pY Y ale Jolxy Loz Jears sl VoA V20 0ng z9'7)
Dargay )V lila g sl sl i (e 15350 capa§ al y3 o1 ¥
Osele (V78) o daddl Lle AL Clladl eiya3 (and Gately
Jear Ogale Y 5o 3abso (T @Y+ Ve ale (sl Luasy J—Mﬁ
13 Jil 02 a8y - Al gl calataill ol yakd e Loy
Sl 13 o OLtE dany 3 Ll 5yuas 15T gLl
Aadadl dasdll 3)lse pie 4l ouay cdball 20 a0l
Of LeiSan ¥ (o yall 2 WY ol ez’ ol (Sl
o3l ) asulwbwi'%u:@}tmjﬁ Y @i
3audiie bl slaiely dadill Coanilly Calass] culaam 2
(va ué) Adadill ol g3l oy 2

Aadly @ladgll oda colS 13 Le Jom ulaull Jadi aal

cLdsull oia g Jalaill 359y 2 few Lpwlial 3z Y o]
LT 2 Laslss el (peS3s - Juloil cro 3l 33U Alazis
a1 1 Ay I il e CByall 2 el of S
CLall e Eomdly Al alagl 2 S ol
Aalie Sl Y @lalyudl i alasial G @i Gl
2 i) Lonl call ey ey Il puiill o2 e Lobad
28 cwld w3y el pe Gle Layshaiy cladgill ol < 5ds
oadies Aol AL Gl giedd ) O Tamiit] ledaill oy

.«ﬂ)}gﬁi aMlD- LJ&L 2\:’0} (\)bu.u‘}” t\.aﬂ)y LMJY‘ paey
-elad! sl (Y)



T

AY-Y0 @lsiadl M dadill Al (bl Lgladss e
e @Bl Cilagles 350s) coald (JEL Juw Sleg oYYy
Al (AL 2ol Lgilad s (adsey a¥+ ) ga¥e ot ale
S0 Liaga Jia s Ol Y7y ST Y+ Y0 i dadil] e
loay (VY JSadl Hlaif) oY ey el Liage Juo e Oogale V£ 0y
e el o oSar A1 Jalsall o La 391 Jl5adl 5o
Sadill le ALl Cdladl ciladgs (aas g paical] 4o sl
ISy et daddll Gle Cdlall euladgs oo (a8 5% 5 LS
cdaddll Hlawd slisey @ola®Y gaill bl sl e 0
Sala®Yl gl Js> bl milill Arleus oGy
sedll Jb 2 A3l cileslas 3yls] coladgs VY S audy
O dlall cilad s 2. 3,801 BIS wBg (sl el adl,l
s Osale YO (o ST adzilly wdiyl) gedll clagy )l
ozl e | lidg ols (Jilly oV Y0 i Lag,
2 G,all OIS 1By ledl jlas Jo cbosl oM Al
Sl s 1l Sl 2 calaB gl g sy o calaB gl
Y70 aled Leasy o Oogule YV (e 38T Zinazeal]
glaiyly geddl w¥ase cilol bl il gla iy oy
MY 5 S ey Jalsadl o o dadill L]
[ LacaTg gad ¥ e s o1 yom y381 o1 iy Aabisell culaB g3l oo
s> la dplae alady Gl Jeosll (Sell (a0 aliles
MY ywdy S Sy Jalad] el i) e clal|
CAAL 30l B pan ol ol oY gga caladgill 2, S
sloac ¥ 2 of Al @lala@Y 2 Logas (dasidl Lle

of



Bley Shaaoea rdamill e NN CAWN s

oy

clalaill of o 29 - Aueiilly @olat3YI (yslaill Aalaie 2
cLigls A gud) ABLAN AIS 5o ABUAI claglas 3513] Jie 2T 9ol
deidlly oladll dalain zHls 5ol Andiia Ligya (o ,0d
Dargay) Slilss glayls oF ¥+, ¥Yy + Ve o Le gl
Gy e S8 Glel J5udl dgpe 685 oF oladgn (Gately
3L ekl 2 e Ao gama Iy s .+, VO AL
Jaadl Bigya e Lolel Lalima bl yial culudyull ansis
sl CaSy Sapeiilly yglaidl Aalaie 2 sline VI Hu2 Joull 2
coad Sy Seladgill oia Slsl 2 cBll ygpe e ool Bigya
AL LGN a2 AN culaBg3 25 s aical | culas |,
SLoe ¥l al (3ol Zigpag ¢ goll Lads3 2 Ml oy
o Jeimdl (o 11 Epaaydl Jalgall o Lo ill e ¥l
Sl pe Gle daddh ilal ol &gye Hslas Gle 55
3Tl g AV el Bl abla] e ol GLa ey
s 1 63 Lo sigms sl ! i o cLe! gulie
Srgrall e Gl o> 102y allall Blg 2 cladgll 438y
Ll saiy LBV saill o A3MaL) Jundl 06 ] ]
byl e wpdl Lol Goplo e Layyg cdaddl Sle
e8] s il alazialiy iyl gsiall Lo dlaall
it ShalaidY 2 nSlgiall HLaaY bl egs olusy
G Julo Aieal 1) Linl el i LeS . Aedait| 2 sliac ¥
R ol a0 0ia 2 Lgiidlie coad il Aalizell Jolsall olgd
el Gle 2T AL (e 355 LeS pedll culadsiy paall e
Ok Aayles 512 (3355 LSy Bl 90 poa Jll B39 g



T

Elgiane oS puaiy Aad ud B3 ola (e S
cAda s laMall (s 0t culaB gl ﬁla.:,a Ol o> 2 Bd=a

0%



Bley Shaaoea rdamill e NN CAWN s

00

:Q\q-L“«.’«.L...Y!

AL ol calaalins 555 o ) Ll 0531 Julowill i
A e gl 3 s Al il Jalgal cpo S sutas ,300
ey L5 o o dadill Gl AL Gl ol plas
e Grig die Legyde el ol 120 (505 cale oY e
Iyans oF Gyl llmay IS, ally daaill 5yall olaldl
LSy oluladl jlas GulSail Jleis egiladss ol 2
LeS dadill Bow ol oy Bl cilasually el dalas
e >l BTy slac¥l Hos 18T Jradt 1525800 of Ghud
alss 5T S s el sl Gle dadill e bl
OV i Sy @ 10 el sgaly B3l ST 05T
sy adill e LI 2 653 pei Gl culadgall of LS
Gyl Oleclaal Ol plady 1 ST e glaald (gyg pin yol
Py 1 @3 (rap sismall Bt (o 2 Cllall 5303 ) gl
NEPVESIUTIR TIVES PN PR
oiaay oty Gl omaell Gaoual el g Blas Gle Sl o0 llling
2y oalen] i 51 o g2 gl 1 dail ighly cpal
Ggyd ab w3 dasill le Cllall o 650 g1 slae ¥ gla (Julall
Jaally Juog ad dpaiilly (polaill Aabaia 2. Cdlall oy (o yall Ji3
s 033 Ll Cullodl ey 13 (e a3 S 3 caSgyd
L 05 OF e OIS 3Le cas Y Lialie dll (5S0 ¥ O auig
Aol SlasYl gy Goedl dnsloSin lo 550 @e )l 1ia



T

Wazill e Cllall 3953 cdaiif] cilslotal 393) dadill 3o csboaliony
Al il @l a¥l gaZi N 335ally o Jufid) 2 2alall 2]
o3 Jil OIS sl 2 Loy o(dad JBLI Jires e m ) dal
138 01 yud il B Slibes e 3gmn 55035l s
0Sds «(Akerlof and Shiller) iy gl 5 STdanY LaSy . Lrimin day
3y s @l ¥ sall ol o LS (3l s¥l ¥ 53l ol 8y o) 13Le

L0t o) Filamdl o Leily (Filinll maings

el g 11 o s (S S gl 35 (Y02 2) Sl dun G5l o2 2s1ST (V)
C Oy Anals Faidas ALl Llealyl dagl! Jiladl e s way 13U csLat®Y

01



Slanng e damll e Al AN e ala

ov

2500 4

2000 -

1500 -

1000 -

500 -

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

-500

-1000 -

-1500 -

-2000 -

-2500 -

mQOECD ®m Non-QECD

kg slae¥l Joud 2 daald) e cdtal) Oleolion — \ @8, JSad!
Aaiil g SalaiBY (olaill delaies sline¥I
Source: BP (2010)

AY oY ale Bsgacall il psbiall lis€e a¥+ 4 ale Gusgawd] il yslall eiliSe

mus myus
mEUrgpe m Europe
= Others

m Others

Bylonid| (3805 Olealinn 2 o ail) sed)yY St
AT Ll VY cdaaill dadaintll calagan ! (JUnlS 5650 ¢ souall



T

nf

@i

0.L

04

194961

[T / slopz = 1.2}
C

u s Lz U.sh 1 1= 18 Tan 2z

UMgwly ot (ALl (Slon ¥l U 2 ol — v @8 (sl
AY+ 1= a1484 — AuSo ye Wl il | OLY NI 2 daasy
AV A pailiala s Huusll

0.194314593
0.19 -

017 +

013 -

0.11

0.097021973

009 +———F—F—7T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

R PN D N N P NN >R B
N N b A N & N ] N A »
F A ET XSS
I s R P L S S S S -

goomn (po Sy ¥) WBLaY! alug (ajd! e BLAYI G 1f IS
el e (radn il | IGw | OLEaY) addd! S GLasY)

WS oW1 Bt S 93 B yeall il atiad
$aladY! Julmill (oS pB g yreall

oA



Slany sommadamll e Al AW el

income
elasticity
of
vehicle
awnership
i 4

0 } } }
] 10 20 E ] 40 50

per-capita income (thousands 1995 § PPP)

3yl J3nag OLS U S J5 b Aigya 10 JSLEI

({.\Y' 'V)).Aj.huj g.ty\} - é\o:)‘) :).LAA-U

=
=
=
=
© oeokcin e
w Eionao, korooona,
# -
= Lighting [Srierp—T—
= Cearcarcearies, cizaried I
E chry cawallza ad “‘ll'_"é‘."'
=1
= Cooking
W . W aEte,
Lt - ] - Communication,
= Candlos entertainment
= dry cells, Electricity
E roesne
'E - Haating
Whiseaed, vzl
- Wwater pur
harual
=~ Mechanical energy

Falar mazal

= Communications
o rio et
Recharg=abls batteriss

Sourcs: Tha Waorld Danik

28Ual glu dgaw 3 @By St
Al il aall

04



T

1 4

0 T T T T
1970 1975 1980 1985 1990 1995 2000 2005

Note: peak price taken as $110. Recent low taken as $50
e W1 Aol ZILII (0 Dygie DS Jg il e BLASNI :V JS.d)

58 a ey 331 O o 2 Jaa sl Y53 1)+ 5 s el o o501 e s alan e
Juayalt 15353 0

Head Line Inflation Core Inflation
10 5
45 A
s 7\ ) N
3.5 Jal [\
6 .
3
a 25
2 4
27 15
°7 0;
' \
-2 [V i n
= 00 MO 1N NSNS O [=2]
EEE2ESEEEETLEEE EEEQ E ECEEZECEE
N mEgEvnowr £Eo oo Ncdwm ESEnBEeN Ewag
SSZ2322252855888 ESE8gcS2E::5888¢8¢
SRRSRERRRRERIRR RARNEANSARANSAAA
~ o~ o~ ~ ~ ~
World World
——Advanced economies Advanced economies
——Emerging economies —Emerging economies

‘:,lh.n @l - A p§) Jsan
Tred VY UM oSlgiaal) jlacel yiife 2 puitll rsliandle
8T LY Al el ALl A Leai®Y) lad gl (Y2 + ) gl sl Byt : yasall



Slany sommadamll e Al AW el

1

ECONOMIC Previous
ACTIVITY trend

oR’
ecover
” y

- 7

r a”

: ’-c-l"". SlOWer
growth

- « Step down

TIME

dadid e cllally $abaid¥ doliidl gl )iy 355,31 14 iy YS!

World consumption
Million tonnes oil equivalent

12000
H Coal
B Hydroelectricity
B Nuclear energy
W Natural gas
m Qi

Ba B5 © 57 83 83 90 Ol 57 93 91 95 9 97 98 99 00 Ol 02 03 04 05 06 07 08 09 O

World primary energy consumption fell by 1.1% in 2009, the first decline since 1982. Consumption was weaker than average in all
regions. While oil remains the |eading fuel (accounting for 34.8% of global primary energy censumption), it centinues to lose market
share. Coal's share of global energy consumption was the highest since 1970.

39840 £63 o Adg¥WI ABLALY ALatl IMGLLYI ) ¢ @By St
YoV - asdoyh iyl Al ¥ (et juall



TER

60.0%

50.0%

40.0%

30.0%

20.0%

10.0%

0.0%

Natural Gas Vehicle Growth Worldwide 1991 - 2008
(December)

10000000

9000000

8000000

7000000

6000000

5000000

4000000

3000000

2000000
1000000

0

N D P RN DD ODND D> HOLD
DT D P EFTS PSS S
SR E T TS S S S S P

eadal! JLat) Ohlew 2 goidt Juas —1 1\ o) Jsad!

Average % NGV Growth since 2000 (by region)

&

1

ASIA EUROPE NTHAMERICA  STHAMERICA AFRICA

‘“_,.a.HJa.le.i.Yl Ohlew £ god) June — V) o8 JSad!

1f



Slany sommadamll e Al AW el

140 -
1209 118
120 -

103.9
100
80 -
60 -
40 -

20 A

2004 2005 2006 2007 2008 2009 2010

Year of Forecast

M Projection to 2025  ® Projection to 2030

pY Y0 5ol dadid) e cllall Ol padS 2 Silaoelye 1 VY @8y St

(Leege Jun i Oglo pam yU goylieadt) aY ey —
Wl oluel dudladl B @ladgs ABUAY cilaglas 351a) yauall

o /

- 0 7

. o
e

85 —

80 T T T
2005 2006 2007 2015 2020 2025 2030 2035

Reference Case Low Growth

High Growth

= High Price e | OW Price
Aaline Ola gl 2. dadidl e SAlall Cllat| Oladisd : \ ¥ oy S

(Lgiw Jm ys (gula)
YoV - el ALl caladss (3L claglas 3,15]  jual

1y



T

Byl Vo JSI 5 poal) ASGw | alaad| — | @3 Jguiond!
(F2455 OliLo G gi a¥e %)

gl (|

AV |yl as]l cay )| ad|
\,V ©,V ¢ Y ] gy
00,V ov,Y 0Y,4 AA, L (A Sl
Y,V ¢EA < yalS
LV,Y AdT bl
0+, Casgg, Sl oyl yal
AR v, A4 YA,Y e, Yot L0 ol ys
AR ¢ LA Yo, A YY,0 Ay, A L ES I k]
18,0 ay,y aila 3y
1y, ) YyoY,A Jlat caila
4,0 YV, 0 Ve, i AAE VYV, ¢ Sligayals
Y, \,V ALY Ve,Y FYger:)
¢, + L4 \Y,0 LY A1, A Yl

(VAY‘ ‘/\) Lé‘ﬁ ‘3‘53591'3)}‘ A‘:i ojﬁbi l)-\.lé.“
Ol o S35 s B Fepuain il Oylcaad) BSla oY @8 Jgiond]
(AY* V= Yo um) Sl yheca!

Jka

To st | e [P 35| 3 | clesestl
ol TR NP R B AN A PO
<l aMee |7 ]

L)

ssy | v 0.A g0 | vox | v,y | e
VY, A - - <)) Y Yo Ja¥I

1y - o)) Y YU ovea |

ov o) - v var | cdi
oY,y | -.¥ , VLY ooy £) I
g0,8 | -.¥ Aoy e | oery | eelsu
gy |- ), ¢ LA YY 1,0 | Lusledl
Yi.o | v Y.y vy [ voa | e | sl
Yy,V V,4a 0,V v,V ¥y, $0 el
voor | vy | vy | oA | van | sty | st
Wy oAy | ovee | oae | oseo | oevaa [ sl

;LA:QZIU Ao 3)‘_)! - e\" VoY ')...HSH Q\.ﬁwj J&J Jp@.«.mlub) :).Ml|

12



Bley Shaaoea rdamill e NN CAWN s

LSO yw 2 5o 258 Cos a0 e BLOY | das ¥ @8, Joond!
(pYr eV =Y+)

SLaY A ES
ARRY P
AR Lol
YARRAY ||
VAN EPRRN
/.0,YY dwalsdl
/.0 ,AY Aeosledt!
7,0V dasleut!
Y, oV sl
VARAT Aauld)
AR\ 3 ylatl

V03 Jgamdl Il s jouall

10



T

ralai 3989 2atadly Jead SN 5 piial) Gilslead | — € @By Jgont!

5 el 53050 A5 5 Bl L) (5 yoagl 359

ool 35leaadl £ 53

Ol G e 9T oyl e Jaad AT b€yl [ 041 353l
SN0 A A Il A Juady J5lY

Alay 3529 pe Gyl yme pumtinds Gl @lSHUL | Josad) camgl)
Jaadl pe Wyl (2B e A8L S Aalailg 3508
Ghyadl e el pe 38 5ml (e 5ylecad] Cabgs e
ol (o i Ay Juadidl] Bolel @ Joe Wl 2
Al reSIl allaill o e 33Ul g3 allaty LS,
Gkl Gle LS )od mendl j850 Y 35kl

S B e dagd o gand ST @lylaaadl | AN gl

QLU Bagums de ez Lgaad Sy (Alyesdl g2l by

Leizmds 3ale] Sian ¥ Al 350 S by sladl ya ol grladls

ceb Sl Al aluziuly b esdly

33z Aalead Ayladl 33lay Jasd 3l Lo el L)

d Al ladly 38k oS B g5inn Jums > | A nxdl)

O g9 Apllad) Gle Jess Aozl ola wic g inas | mdly Jasd

ey rontigl] eanatll G LS L A 01 31 Y1 353 <L ygSIL
SisesasSIl ler smy o Las Crallailly 5Ll
@ - G 1 BV 2 Ua ) dBlaY TaSY) Al
~Aalae Vb oS Al Guyb e Apladl =i

Jordl 5l 5T dogaall aedall 5L Josd @bl | S el ke
i) 3539 pe nzmgS 9l | o Jludl

3ale] @By b peSI pall Aaculsy Jand 1 LS, ERRY

~Aalae Ve oSl Al alazialy L=l 45k )

Jas=id 2936l LS e Al auzeias Al @LSHLT | 53000 LS

{.\\'\ . U_UJLA Y uﬁ}_.uui 2 daadly sl QLA}LLA BJH! : yduall

11



Bassam Fattouh

MHHHMM
Al-Rahmaniah Cultural Center

H‘H\H\WHHHHH Abdulrahman Al-Sudairy Foundation



Rahmaniah Occasional Paper (04

Global Oil Demand Dynamics:
Determinants and Policy Issues

Bassam Fattouh

A Paper Presented at
the Rahmaniah Annual Seminar

January 2010
Al-Ghat

‘ Al-Rahmaniah Cultural Center

il - Abdulrahman Al-Sudairy Foundation



The Rahmaniah Occasional Paper Series is a select presentation
of papers offered at the Rahmaniah Annual Seminar, a forum on
current, socio-economic and international affairs as they pertain
to Saudi Arabia. The Seminar is organized by the Rahmaniah
Cultural Centre and its participants include more than forty
scholars, lawyers and businessmen from Saudi Arabia, the Arab
countries, the U. S. and Europe. The Rahmaniah Cultural Centre
is sponsored by the Abdulrahman Al-Sudairy Foundation. The

Seminar is held annually in Al-Ghat.

ISBN: 3-0-90218-603-978

First Edition
Riyadh, Saudi Arabia 1432H/ 2011
All Rights Reserved



Bassam Fattouh

Professor Bassam Fattouh is the Director of
the Oil and Middle East Programme at the Oxford
Institute for Energy Studies; Research Fellow at St
Antony’s College, Oxford University, and Professor
of Finance and Management at the School of Oriental

and African Studies, University of London.






Global Oil Demand Dynamics:
Determinants and Policy Issues

Abstract

The wide uncertainty surrounding the oil market
dynamics in the aftermath of the financial crisis did not
prevent many market analysts from making bold predictions
that market fundamentals are likely to tighten in the future.
These predictions are based on the combination of three
factors: a very limited growth in non-OPEC supply; a
slowdown in investment in OPEC countries; and a rapid
growth in global oil demand fuelled mainly by non-OECD
economies. This paper focuses on one element underlying
the current predictions of tight oil market fundamentals:
global oil demand dynamics. The paper provides a general
overview of the current corpus of knowledge concerning the
determinants of oil demand both in the short run and in the
long run. Rather than focusing on the very divergent demand
projections by international organisations such as the IEA,
OPEC or EIA, the paper analyses ten key relationships that
are important to understanding the dynamics of global oil
demand and explores some of the underlying causes for the

divergent projections on global oil demand.



Bassam Fattouh

Introduction

The future fundamentals of the oil market could not be
more uncertain. Global oil markets are still adjusting to
highly uncertain economic conditions following one of the
most severe financial crises since the 1929 Great Depression
and a very sharp price cycle which saw the annual average
oil price rise for seven consecutive years between 2002
and 2008 before spectacularly collapsing to low levels in
December 2008.

A major challenge in predicting ‘medium-term’ or
‘long-term’ oil market fundamentals is that there are too
many unknown variables that can play an important role
in shaping these future fundamentals, many of which
originate from outside the oil market. These include the
pace of the global economic recovery, changes in consumer
behaviour, fiscal and monetary policy responses, regulatory
changes, geopolitical factors, technological innovations
in the transport sector, technological developments in oil
exploration and extraction, changes in key producers’
behaviour, and the potential impact of energy security and
climate change policies on oil markets, just to mention a

few variables.

The great uncertainty surrounding the oil market
dynamics in the aftermath of the financial crisis, however,
did not prevent many market analysts from making bold
predictions that market fundamentals are likely to tighten in
the future. These predictions are based on three main pillars:
(1) a very limited growth in non-OPEC supply due to peak

oil and/or over-ground constraints such as geopolitical
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factors and hardening fiscal terms on oil production; (2) a
slowdown in investment in OPEC countries due to variety
of factors such as geopolitical and the incapability and/or
unwillingness of these countries to invest in their oil sectors
in the presence of large spare capacity and amidst demand
uncertainty; and (3) a rapid growth in global oil demand

fuelled mainly by non-OECD economies.

Based on these three pillars, some analysts claim that
the world faces an energy crisis and argue that oil prices
‘did not remain high enough for long enough to generate a
solution to the energy problem, which has not gone away’.
According to this view, there will be a ‘likely return to
energy shortages as dwindling OPEC spare capacity is likely
unable to meet rising demand as non-OPEC production
growth is restricted by limited investment in oil production
infrastructure’.!” Others claim that ‘at least the day of cheap
and easy oil is over’ and that there is a ‘risk of a crunch in
the oil supply...when demand picks up because not enough
is being done to build up new supplies of oil to compensate

for the rapid decline in existing fields’®.

On the other hand, some observers argue that rather than
just focusing on supply shortages and peak oil, the debate
after the crisis should consider the possibility that oil demand
may be peaking before oil supply. This view points to the
convergence of three main drivers that would eventually

put downward pressure on oil demand in the long term: the

(1) Kate Mackenzie (2009) ‘Goldman Sachs and the Unrecognised Energy Crisis’, 4
June 2009, http://blogs.ft.com/energy-source/2009/06/04/goldman-sachs-and-the-
unrecognised-energy-crisis/).

(2) Aninterview with Dr Fatih Birol, ‘Warning: Oil Supplies are Running Out Fast’, The
Independent, August 3, 2009 available from: http://www.independent.co.uk/news/
science/warning-oil-supplies-are-running-out-fast-1766585.html).
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new environment of high and volatile oil prices, the growth
of efficiency gains in the transport sector, and the impact of
government policies driven by concerns of energy security
and climate change." A recent report declares the ‘end of the
20th Century of Oil” and announces the entry of the world
into ‘the 21st Century of Electricity’.” There is a growing
belief that the oil demand in OECD ‘may well have peaked’
with the IEA pointing to ‘an oil-less’ economic recovery in
OECD®.

The effects of these predictions are far from neutral
as they can shape market outcomes, influence policy and
investment decisions, and filter directly and indirectly into
market participants’ expectations. Changes in expectations
can, in turn, impact short-term and long-term prices and,
more importantly, the interaction between the front part and

the back end of the futures price curve™.

This paper focuses on one element which underlies
the current predictions of tight market fundamentals:
global oil demand dynamics. The paper provides a general
overview of the current corpus of knowledge concerning
the determinants of oil demand both in the short run and the
long run. Rather than focusing on the very divergent demand
projections by international organisations such as the IEA,

OPEC or EIA, the paper analyses key relationships that

(1) Arthur D. Little (2009) ‘The Beginning of the End for Oil? Peak Oil: A Demand-
side Phenomenon?’ February 2009, avilable from: http://www.adl.com/reports.
html?&no_cache=1&view=356

(2) Kate Mackenzie ‘Deutsche: the end is nigh for the Age of Oil’, October 6, 2009,
available from: http://blogs.ft.com/energy-source/2009/10/06/deutsche-the-end-is-
nigh-for-the-age-of-oil/

(3) IEA (2010) Oil Market Report, February

(4) Fattouh, B. (2010) ‘Oil Market Dynamics through the Lens of the 2002-2009 Price
Cycle‘, OIES WPM 39.
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are important to understanding the dynamics of global oil
demand and analyse the underlying causes for the divergent

projections on global oil demand.

Shifts in Oil Trade Flows

One of the most important shifts in oil market dynamics
in recent years has been the acceleration of oil consumption
in non-OECD economies. Between 2000 and 2009, demand
growth in non-OECD countries outpaced that of OECD in
every year (see Figure 1). During this period, non-OECD oil
consumption increased by around 10.5 million barrels per
day (mb/d) while that of OECD dropped by 2.1 mb/d. At
the heart of this growth lies the Asia-Pacific region, which
accounted for more than 50% of this incremental change
in demand during this period. This current shift towards
non-OECD is likely to accelerate as households’ incomes
in emerging economies improve and car ownership rates

increase.

The emergence of non-OECD as the main source
of growth in global oil demand has had far-reaching
implications on the dynamics of oil trade flows. This is
perhaps best illustrated in the shift in the direction of oil
flows from Saudi Arabia and Russia, the two biggest oil
producers in the world, towards the East. As shown in Figure
2, in 2002 Saudi Arabia’s share of oil exports to the U.S.
and Europe amounted to 28.2% and 17.9% respectively. In
2009, these shares declined to 17.8% for the U.S. and 10%
for Europe. In 2009 Saudi Arabia abandoned its St Eustatius

storage facility in the Caribbean, which was mainly used to
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feed the U.S. market, and instead obtained storage facility

in Japan to feed Asian markets.

So far, Russia’s exports have been heavily concentrated
towards Europe where in 2009 it exported around 7 mb/d
there compared with 1.17 mb/d to Asia Pacific.’ These
dynamics, however, are likely to change in the next few years
as Russia builds new infrastructure in an attempt to shift
part of its oil exports towards the Far East. The inauguration
in December 2009 of the first section of the Eastern Siberia
Pacific Ocean (ESPO) pipeline represents a marginal but,
nonetheless, an important step in that direction. The first
section of ESPO is a 2,757 km long pipeline connecting
Taishet in East Siberia to Skovorodino in Russia’s Far East,
near the border with China. It has a capacity of 600,000
b/d and is expected to grow to 1 million b/d by 2012, and
potentially to as much as 1.6 million b/d at a later date. The
second stage of project involves linking Skovorodino to a
new export terminal at Kozmino on the Pacific coast so as
to supply some of the rapidly growing oil demand in Asia.
China and Russia have agreed to construct an offshoot
from Skovorodino to Daqing in China. The offshoot has a
capacity of 300,000 b/d and is expected to be completed by
end of 2010.

Suchchangesintrade flow patterns are likely to accelerate
as the centre of consumption growth shifts from OECD to
emerging economies. The EIA® predicts that between 2007

and 2035, oil consumption will increase by around 24 mb/d

(1) BP(2010) BP Statistical Review of World Energy, June.
(2) EIA (2010) International Energy Outlook 2010, U.S. Energy Information
Administration, Table A.5.
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from 86.1 mb/d to 110.6 mb/d with non-OECD accounting
for almost all of this increase during this period. This shift in
trade flows is likely to have wide geopolitical and economic
implications and will affect many aspects of the oil market
such as the emergence of new trade routes, refining centres,

and pricing benchmarks.

The Determinants of Global Oil Demand

Oil demand is often modelled as a function of a wide
range of variables such as world economic activity and
the structure and distribution of that activity, global
demographical factors, demand-side technology, oil prices,
the relative price of competing energies and taxation
policies. Despite this wide range of factors, the literature
has persistently found that one of the main determinants of
oil demand is economic activity either measured in terms
of GDP in macro studies or household income in household
surveys. However, as discussed below, this relationship
is not linear and differs considerably across countries
depending on their level of economic development, degree

of urbanisation and industrial structure.

Regarding the price determinants, there is more than one
concept of price to consider. These include the price level,
the relative price in the energy mix; price volatility; and
price swings. These price determinants affect demand either
directly through the usual price elasticity channel; through
changing the importance of oil in the energy mix; and/or
through their impact on economic growth and consumer

behaviour. As in the case of income, the relationship
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between oil demand and prices is not linear and may be

subject to threshold effects.

In addition, there are non-price determinants which
could have a lasting impact on oil demand. These include
policy measures driven by energy security concerns;
policy measures driven by climate change concerns; and
technological developments, especially in the transport
sector. In recent years, there has been convergence
between the energy security and the climate change
agendas in most consuming countries, though in some
instances the two objectives can diverge. Furthermore,
policy measures should not be analysed in isolation of
oil price dynamics. Their effectiveness and impact on
oil demand are directly linked to oil price behaviour. For
instance, one can assign a low probability that a certain
policy measure will be implemented in a low oil price
environment. However, as oil prices rise and or become
more volatile, the probability that the same measure will
be implemented increases. In other words, energy policy
should not be considered as an exogenous variable that
can explain oil demand patterns; it is an endogenous
variable affected by a large array of factors both inside

and outside the oil market.

Finally, the recent financial crisis has clearly shown
that factors outside the oil market such as financial fragility
and regulatory failures can have a drastic and long lasting
impact on oil demand. Such factors affect oil market
through their impact on key macroeconomic indicators

such as economic growth, output, and employment;
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through their impact on consumer behaviour; and through
their impact on short-term and long-term expectations

and thus on oil price behaviour.

In what follows, we restrict our attention to ten key
relationships that are central to understanding future
global oil demand dynamics, drawing some lessons from

each of these relationships.

Oil Demand and Price Elasticity

The bulk of the empirical literature has focused on
estimating the short-run and long-run price elasticity, which
measures the relationship between the change in quantity
of oil demanded and the change in price.!"” While there is
a wide variation in the estimates of price elasticity, it is
possible to draw some general conclusions regarding the

responsiveness of oil demand to prices:

e Changes in wholesale oil prices tend to have a small
(and often insignificant) effect on demand for crude

oil in the short run;

e The long-run price elasticity of demand is
significantly higher than the short-run elasticity due
to substitution and energy conservation, although
that elasticity often remains relatively small in

absolute value;

(1) See for instance, Dahl, C. (1993) ‘A survey of oil demand elasticities for developing
countries* OPEC Review, 17(4), pp. 399—419; Gately, D. and Huntington, H (2002)
“The asymmetric effects of changes in price and income on energy and oil demand’,
The Energy Journal, 23(1), pp. 19-58; Griffin, J.M. and Schulman, G.T. (2005) ‘Price
asymmetry in energy demand models: A proxy for energy-saving technical change’.
The Energy Journal, 26(2), pp. 1-21; Ibrahim, I.B. and Hurst, C. (1990) ‘Estimating
energy and oil demand functions: A study of thirteen developing countries’, Energy
Economics, 12(2), pp. 93-102.

13



Bassam Fattouh

Oil demand may respond asymmetrically to changes
in prices. For instance, an increase in the oil price
would eventually reduce demand but it is not
necessarily true that the decrease in the oil price
would reverse the decline in oil demand. " In other
words, demand may demonstrate an element of
hysteresis. The increase in price may, for example,
induce investment and a shift towards more efficient
equipment and/or substitution which leads to a
permanent reduction in oil demand. A typical
example is the demand reduction in response to the
price shocks of the 1970s. The decline in demand
caused by fuel-switching from fuel oil towards
natural gas in power generation in the OECD was not

reversed by the oil price collapse in the 1980s®;

Some studies point out that the response of oil
demand to an increase in the maximum historical
price would not be the same as demand response
due to price recovery.® It is possible to decompose
prices into: price increases that lead to new
historical prices, price increases that return to
some previously observed price levels, and price
decreases. Using this decomposition, Gately and
Huntington (2002) find that price elasticities are
significantly different across price falls and price
increases, and that the most elastic price response

of oil demand is due to new price maxima;

(1) Gately, D. and Huntington, H (2002) ‘The asymmetric effects of changes in price and

income on energy and oil demand’,. The Energy Journal, 23(1), pp. 19-58.

(2) Dargay,J.M., Gately, D. and Huntington, H. (2007) ‘Price and Income Responsiveness

of World Oil Demand, by Product’, Energy Modeling Forum OP 61.

(3) Gately, D. and Huntington, H (2002) ‘The asymmetric effects of changes in price and
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e There might be threshold effects, such that below
a certain price the demand response is very low
but once the price exceeds the threshold, there is a
strong demand response (to be discussed in details

in Section 5).

In sum, the above analysis suggests the impact of oil
price is not always linear, that it affects demand with a
lag, not always reversible, and may often depend not only
on current price levels but also on the past history of oil

prices.
Demand Destruction and Price Elasticity

An issue that has attracted some attention in the recent
price cycle is whether the decline in oil demand due to high
oil prices is recoverable or destroyed.” Demand destruction
refers to a permanent shift in the demand for oil induced
by a prolonged period of high and volatile oil prices,
technological breakthroughs, government policy or change
in consumer behaviour. For instance, in the developed
world, the oil price shock in the early 1980s resulted in
a substitution for oil in power generation. Since then, oil
has never made serious inroads into power generation.
Also as discussed above, increases in price may induce a
shift towards more efficient equipment, including cars, and
the decrease in price would not reverse the impact of the
prior capital investment. The decline in oil demand in the
aftermath of the 2008 financial crisis brought to the fore
the issue of demand destruction. In a recent report, OPEC®
points out that

(1) See for instance, Kurt Cobb (2006) ‘Demand Destruction: who gets destroyed?’
Energy Bulletin, January 14.
(2) OPEC, Monthly Oil Market Report, November 2009.
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... even if the expected economic recovery
materializes, it remains to be seen whether
demand would be able to return to pre-crisis
levels. Energy policies and behavioural changes
are bound to have some impact on consumption
and this will gradually feed into overall demand
patterns, especially in key sectors such as

transportation (p. 3).

Regardless of whether the slowdown in demand is just
a temporary phenomenon or reflects structural changes
in behaviour, it is important to note that oil demand
‘destruction’ will not necessarily reduce its price elasticity.
The oil demand that is usually replaced first is the easiest
to eliminate. Over time it is more difficult, more expensive,
and would take a longer time to permanently reduce the

demand for an extra barrel of oil.

The implications of this feature are twofold. First, the
remaining oil demand after substitution will become more
price-inelastic. As a result the oil market will become more
prone to shocks in the short term as sharp price movements
are needed to equilibrate the market. Second, current policies
of changing the energy mix away from oil involve a cost
which tends to rise over time. Hence substitution policies
are not growth neutral, and thus it is important to analyse
the impact of transitioning into new sources of energy
on key macroeconomic variables such as output, growth,
employment, and economic structure. Many countries
consider investment in oil-switching technologies not only

in terms of cost but also as an opportunity to create new
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jobs and spur technological innovations and productivity
improvements. For instance, in the 2010 Economic Report
of the President, the authors argue that through the American
Reinvestment and Recovery Act of 2009 the U.S. aims to
create a new generation of jobs and placing the country ‘on
a path to becoming a global leader in clean energy’.’ Such
objectives imply that over time energy policy will become
more strongly intertwined with general economic policy in

consuming countries.

Oil Demand in OECD: The Income Effect

The relationship between oil demand and economic
activity is usually examined within the context of the income
elasticity of demand, which measures the relationship
between the change in quantity of oil demanded and the
change in income or the growth rate. The estimates vary
widely according to the method used and the period under
study. Despite the widely varying estimates, it is possible to

draw the following general conclusions:

e Oil demand is more responsive to income growth

than changes in oil prices;

e Income elasticity is not constant across countries
and over time and tends to vary with the level of

economic development or income;

e There is a large heterogeneity in estimated income
elasticity across countries and/or regions with

developing and emerging economies exhibiting

(1) (2010) ‘Economic Report Of The President’, Washington DC: United States
Government Printing Office.
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higher income elasticity than OECD;

¢ Qil demand increases faster than GDP below some
income threshold but slows down beyond this
threshold.

The last observation is important for understanding oil
dynamics in the U.S. and the rest of the OECD and thus
requires some further discussion. As seen in Figure 3, the
U.S. income elasticity has been in decline over the years
and since the 1979 oil price shock, income elasticity has
fallen to below unity. In other words, for a given price, the
percentage growth in oil demand is less than the percentage
growth in income.” Other things being equal, declining
income elasticity implies that total expenditure on oil as
a percentage of household income tends to decline over
time.”® However, other things are not equal and one needs
to take into account the price effect. Given the short-run
price elasticity of demand, a certain percentage increase in
the oil price will induce a smaller percentage change in the
quantity of oil demanded. Consequently, the expenditure
share on oil out of a household’s total budget will increase

as prices increase®.

These dynamics can explain oil demand behaviour
in the U.S. and OECD during the last price cycle. At the
beginning of the boom, the share of oil expenditure of

households’ budgets was relatively small due to a general

(1) This reflects among other things the structural change in OECD oil use away from the
power and industrial sectors and towards the final consumer and, most particularly,
private transportation.

(2) Hamilton J.D. (2008) ‘Understanding Crude Oil Prices’, NBER Working Paper No.
14492

(3) Hamilton J.D. (2008) ‘Understanding Crude Oil Prices’, NBER Working Paper No.
14492
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decline in income elasticity and a relatively low oil price
environment for most of the 1990s. As seen from Figure
4, at the beginning of the boom in 2002, the ratio of
expenditure on gasoline and other energy goods to personal
consumption expenditure (PCE) on non-durable goods
hovered at less than 10% in the first quarter of 2001. As
such, in the early phase of the boom, households did not
change their behaviour in response to the rise in oil prices
as these increases did not hit hard their budgets. However,
as prices continued on their upward path, the share on
oil expenditure out of households’ budget became quite
substantial. As Figure 4 shows, at the peak of the oil price
cycle, the percentage of expenditure on gasoline and other
energy goods to personal consumption expenditure (PCE)
on non-durable goods reached to more than 19% in the
third quarter of 2008. This large increase in the share of
expenditure on gasoline and other fuels eventually induced

consumers to react and to alter their consumption patterns.

Thus, concerning OECD demand, one can draw the
following lessons. Despite the decline in income elasticity or
the oil intensity of GDP in OECD, there is a threshold price
above which a change in oil price can induce a substantial
reduction in oil demand as this will hit households’ budgets
hard. Oil producers need to monitor very closely the share
of energy expenditure out of households’ total budget
as this is the key factor that would induce a change in
consumer behaviour. Looking ahead, unlike the latest

price boom, the price that would alter consumer behaviour

(1) See for instance, Jad Mouawad ‘As gasoline costs soar, U.S. households cut total
spending’, New York Times, February 27, 2008.
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will be reached much faster this time round. The share of oil
expenditure out of total household’s budget is higher today
than at the beginning of the previous price boom. Thus, in
the future, an increase in the oil price would induce a faster

reaction in OECD demand.

Oil Demand in Non-OECD: The Income Effect

The above analysis is also useful for studying the
dynamics of oil demand in emerging economies. This is
vital as most of the future growth in oil demand is expected
to originate from economies outside the OECD mainly in
Asia and the Middle East (See Section 2). As discussed
above, oil income elasticity in non-OECD is found to be
higher than that in OECD. Based on the experience of
developed economies, the income elasticity is bound to
rise at early stages of development before it falls at high
levels of income. This is due to variety of factors. One
explanation focuses on the changing nature of economic
structure along the process of economic development. As
the economy develops, the share of manufacturing relative
to non-manufacturing in GDP tends to rise. "V Given that
the energy intensity of production of manufactured goods
is higher than non-manufactured goods, the changing
composition of GDP can change the overall elasticity of oil

demand.

Other studies focus on transport demand and evolution

of car ownership. Evidence from countries with long time-

(1) Lo, M., Sawyer, W.C. and Sprinkle, R.L. (2007) ‘The Link between Economic
Development and the Income Elasticity of Import Demand’, Journal of Policy
Modelling 29, 133-40.
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series data such as the US, Japan and European countries
shows a slow growth of car ownership at early stages of
economic development. As income per capita reaches a
certain threshold ownership rates increase very rapidly.
This threshold effect is expected given that owning a car is
costly and constitutes a lumpy investment which households
can only afford after their income has reached a certain
threshold.” As income per capita crosses that threshold, the
growth in car ownership is twice as much as the growth
in income. At high income levels, growth in car ownership
tends to slow down but will continue to grow as fast as
income.® The relationship between income per capita and
the income elasticity of vehicle ownership is depicted in
Figure 5. This stylised fact also applies across countries.
Countries with relatively lower income per capita tend have
lower car ownership rates. However, once countries have
crossed a certain income threshold, ownership rates tend to

increase faster than income®.

Various theoretical and empirical studies have also
suggested the existence of a fuel continuum that varies with
the level of income or economic development.®’ As incomes

rise, households tend not only to consume more of the same

(1) Chamon, M., Mauro, P. and Okawa, Y. (2008) ‘Mass Car Ownership in the Emerging
Market Giants’, Economic Policy, 24396.

(2) Although many expect for OECD economies to reach a saturation point very soon,
the evidence of such a saturation effect is not yet very strong.

(3) Chamon, M., Mauro, P. and Okawa, Y. (2008) ‘Mass Car Ownership in the Emerging
Market Giants’, Economic Policy, 243-96.

(4) Barnes, D.F and Floor, WM. (1996) ‘Rural Energy in Developing Countries:
A Challenge for Economic Development’, Annual Review of Energy and the
Environment, 21: 497-530. It is widely recognised, however, that the transition from
one type of energy to another is not monotonic or automatic. Others are more critical,
suggesting that the energy ladder is a conceptual construct with no association with
reality, especially where many households in developing countries are constrained in
their decisions regarding fuel choice.
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fuel but also move up the energy ladder towards higher
quality fuels.’ For instance, some analysts suggest the
existence of an energy ladder in cooking and lighting, which
are the dominant energy-using activities for households in
developing economies.” The energy ladder ranges from
traditional biomass or solid fuels (dung cake, crop waste,
charcoal, coal) to liquid fuels (kerosene) to gaseous fuels
(LPG, gas) to electricity (see Figure 6). As we move up the
energy ladder, the source of energy becomes more efficient,
cleaner and more convenient — but it also becomes more
costly. The determinants of switching from traditional fuels
to modern fuels have been widely analysed in the literature.
Existing studies suggest that fuel choices depend on a
complex set of factors, such as the level of income, fuel
availability, capital costs, fuel prices, household size, gender
roles, wage rates and cultural preferences.® There is some
evidence that a similar ladder exists for the choice of mode
of transport. The ladder ranges from walking to bicycles
to public transport to small and then to large vehicles. One
of the key factors determining the transition is the level of

income per capita though the relationship is not linear.

Household survey data from Asia are consistent with
macroeconomic data. The ownership of automobiles
among households remains limited in many emerging

economies with car ownership standing at less than five

(1) See Barnes, D. and M. Toman (2006) ‘Energy, Equity and Economic Development’,
in Lopez, R. and M. Toman (eds), Economic Development and Environmental
Sustainability: New Policy Options. Oxford University Press.

(2) Bruce, N. (2005) ‘The Health Burden of Indoor Air Pollution: Overview of the
Global Evidence’, in World Health Organization (ed.), ‘Indoor Air Pollution and
Child Health in Pakistan’, Report of a seminar held at the Aga Khan University,
Karachi, Pakistan, September.

(3) See for instance, Gupta, E. and A. Sudarshan (2009) ‘Energy and Poverty in India’ in
L. Noronha and A. Sudarshan (eds) India’s Energy Security, Routledge.
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per hundred households in China and India. This is in
contrast to ownership of other durable goods (see Table
1). When evidence is available, it shows that ownership
varies positively with income per capita. For instance, in
the case of Sri Lanka (see Table 2), a large percentage of
households in the lowest income groups don’t own any
vehicles. However, as we move up the income ladder,
the percentage of households with no vehicles decreases,
reaching 18.2% for the highest deciles. Interestingly, in the
case of Sri Lanka, the fastest increases are in the categories
of motor bicycles/scooters and motor cars or vans where the
percentage of households who own these vehicles increases
from negligible for the lowest income group to 40% and 35%
respectively for the highest income groups. As expected, this
increase in vehicle ownership is associated with an increase
in the share of expenditure on transport and transport fuels
out of household’s total income. For instance, in the case
of Sri Lanka, the share on transport fuels in household’s
budget increases from 2.94% for the lowest income group

to 11.63% for the highest income group (see Table 3).

e The above observations suggest the following

lessons concerning non-OECD demand:

e As income reaches a certain threshold, two effects
will exert additional demand on liquid fuels. First,
oil demand is likely to grow faster than income
at low levels of income. Second, a group of new
consumers will enter the market for modern fuels

including transport fuels;

e The share on expenditure on energy in household’s
budget tends to rise at early levels of economic
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development before declining at later stages of
development. This implies that an increase in
petroleum products prices will have a bigger impact
on demand as there are two effects working in the
same direction. Not only is the share of energy
expenditure out of household budget increasing, but
as oil prices rise, financing this share becomes more
costly. Thus, in coming booms, non-OECD demand
response to changes in oil prices is expected to be
much faster and stronger. In the latest boom, fuel
subsidies in many non-OECD economies weakened
the price effect on oil consumption and consumer
behaviour. Looking into the future however, it is
most likely that consuming countries would abolish
fuel subsidies. In fact, there is an increasing trend
in many developing countries to raise revenues by
imposing various forms of fuel taxes.’’ A recent IEA
study estimates that between 2010 and 2020, phasing
out energy subsidies could lead to a reduction of
global oil demand by 6.5 mb/d, predominately in the

transport sector®.

QOil Prices and Economic Growth

The traditional view that dominated the thinking about

oil markets was based on the premise that oil price shocks

(or, more accurately, sharp increases in prices) adversely

(1) For instance, China introduced in 2009 a tax on oil products while reforming the

)

pricing system so prices of petroleum products better reflect market forces. See
Reuters, ‘China studying carbon tax ideas: report’, May 1, 2009. China also levies a
heavy tax on fuel-oil consumption in an attempt to conserve energy use. Bloomberg,
‘China to Raise Fuel-Oil Consumption Tax Starting 2009’, December 19, 2008

IEA (2010) ‘Energy Subsidies: Getting the Prices Right’, Office of the Chief
Economist , June
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affect economic growth and hence oil demand. There is a
large theoretical and empirical literature that emphasises
this inverse relationship. Proponents of this view assert that
the majority of recessions in the OECD were preceded by
oil price shocks and that the 2008 financial crisis was no
different.  While this view recognizes that the origins of
the 2008 crisis could be attributed to problems in financial
markets, the impact of the crisis could not have been so
profound if it were not for the high oil prices. Although the
channel from oil prices to inflation to counter-inflationary
measures is important for the traditional view, it is not the
only one. Oil price shocks can induce recessions through
different channels as price rises act like a tax that hits
household incomes, affects key industries such as the motor
industry, affects consumer sentiment and spending, and can
make some capital stock redundant.”> As to the argument
that oil intensity of GDP has been in decline in OECD
during the past two decades, as long as energy intensity is
positive, rapid acceleration in oil prices may induce a large
price shock. In fact, as can seen from Figure 7, the recent
oil price shock measured in terms of GDP has been as large
as the 1973 and the 1979 oil price shocks.

This traditional view, however, has been challenged in
the upward phase of the cycle. According to the alternative
view, oil price shocks are not special: they are just like
many other shocks that hit the economy. @ In effect, the

impact of an oil price shock is similar to that of an indirect

(1) Hamilton, J.D. (2009) ‘Causes and Consequences of the Oil Shock of 2007-2008",
NBER Working Paper 15002, May.

(2) Idem.

(3) Segal, P. (2007) “Why Do Oil Shocks No Longer Shock?’, OIES WPM 35.

25



Bassam Fattouh

26

tax. It involves a transfer of income from importers to
exporters and by doing so it lowers real disposable income
and real consumption, generating a deflationary effect in
oil importing countries. The ultimate impact of oil price
shocks on the global economy, however, would depend on
how oil exporters use the oil revenues and whether these
revenues are being saved or spent. Furthermore, since oil
price shocks have a deflationary effect, fiscal and monetary
authorities can engage in offsetting policy responses. For
instance, if there is no change in inflationary expectations,
monetary policy can lower interest rates to counteract the

impact of an oil price shock.

In fact, one of the most interesting features of the recent
oil boom is the limited impact it has had on inflationary
expectations. Compared to previous oil shocks, the impact
of the oil price rise on the consumer price index in OECD
has been muted this time. While the increase in the oil price
generated first-round effects and led to immediate rise in
consumer price inflation, the second-round effects on wage
inflation have been muted (See Figure 8). In other words, oil
price rises did not generate wage inflationary expectations,
especially in OECD countries. This has been attributed to
the decline in power of trade unions in OECD, a bigger
pool of labour supply as India and China have become more
integrated into the global economy, and the wide adoption of
inflation targeting by central banks, which helped stabilise
inflation expectations. Regardless of the causes, the absence
of wage-inflation meant that monetary authorities did not

have to pursue a contractionary monetary policy to combat
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inflation caused by higher food and energy prices.

The main implications of the view that oil price shocks

are not special are two:

The global economy can continue to grow even
with persistent sharp rises in oil price. Alternatively,
oil prices have to rise to very high levels before
they induce recessionary pressures or a slowdown
in economic growth. During the boom, this belief
was reinforced by many international organisations
and financial institutions that were predicting high
growth rates and associated robust growth in global

oil demand despite the sharp rise in oil prices;

The perception that rises in oil prices have limited
impact on growth affected the expectations of key
market players as it increased uncertainty about the
timing and the size of an important feedback that
could have placed a limit on oil price rises. This
change in expectations had far-reaching implications
for the behaviour of oil prices during the upward
phase of the 2002-2009 cycle.

It is premature to argue that the links from oil prices

to economic growth have weakened to such an extent that

the market could ignore this feedback mechanism in the

medium to the long term. High oil prices would eventually

have an impact on growth and consequently on global oil

demand. There is, however, uncertainty about the time lags

and about the level of oil price that should be reached before

one would see a meaningful response from global economic
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growth. In other words, there is a large uncertainty as to
how high the price of oil could rise before it endangers the

growth prospects of the global economy.

Oil Price Volatility and Economic Growth

Rather than focusing on oil price shocks, another trend
in the literature emphasises the impact of oil price volatility
(or more precisely price swings) on economic growth.
Specifically, by increasing the degree of uncertainty, sharp
price movements increase the option to wait and thus can lead
to postponement of investment and consumption decisions,
with negative implications on output and economic
growth.!’ Some empirical evidence provides support for
this hypothesis. Guo and Kliesen (2005) find that that over
the period 1984-2004 oil-price volatility had a significant
and adverse effect on various key measures of the U.S.
macroeconomy — such as fixed investment, consumption,
employment, and the unemployment rate — concluding that
an increase in the price of crude oil generally matters less
than increased uncertainty about the future direction of

prices®?.

However, the impact of volatility on oil demand is not
always clear. Soest et al. (2000) find that uncertainity about

future energy prices renders investments in more energy-

(1) Pindyck, R. (1991) ‘Irreversibility, Uncertainty, and Investment’, Journal of
Economic Literature, 29(3), pp. 110-48.

(2) Guo, Hui and Kliesen, Kevin L. (2005) ‘Oil Price Volatility and U.S. Macroeconomic
Activity’, Federal Reserve Bank of St. Louis Review, November/December 2005,
87(6), pp. 669-83.
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efficient capital goods more sluggish.!’ Specifically, they
find that volatility shocks influence future expectation of
volatility and thus higher energy price uncertainty today
increases the likelihood that energy price reversals will
occur in the future. This would induce firms to postpone

the adoption of new more energy-efficient capital goods,

including vehicles®.

Recessions, Step-Down in GDP and Oil Demand

The events of 2008-2009 revealed quite clearly that
shocks external to the oil market can have a long-lasting
impact on oil demand in particular. Regardless of its shape,
recessions often involve a ‘step down’ in GDP or output
loss (see Figure 9). The size of the step-down or the level
effect of the recession can prove to be substantial. The loss
in output occurs through various channels. For instance,
financial crises may reduce the participation rate in the labour
force by discouraging jobseekers and prompting employed
workers to leave the labour force. Crises can also lead to
an increase in the underlying structural unemployment rate.
Finally, financial crisis may depress investment and cause
a slowdown in capital accumulation, especially if credit
market conditions tighten and access to credit becomes

more restricted and costly®.

(1) Soest, D.P. van, G.H. Kuper and J.P.A.M. Jacobs (2000) ‘Threshold Effects of Energy
Price Changes’, Research Report, No. 00C31, Graduate School/Research Institute
Systems, Organisations and Management, University of Groningen,

(2) Itisimportant to stress that the impact of volatility on demand should not be discussed
in isolation of its impact on supply. Oil price volatility by increasing uncertainty
undermines investment in the oil sector and in alternative energy sources which in
turn reinforces further volatility.

(3) IMF (2009) World Economic Outlook (WEO), ‘Sustaining the Recovery’, October.
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Based on the history of previous financial crises, the IMF
finds that the path of output tends to be substantially and
persistently lower following banking crises. On average,
the IMF finds that there is no rebound to the pre-crisis trend
over the medium term. On the positive side though, the IMF
finds that for most economies, growth returns to its pre-

crisis rate. (¥

Since oil demand is linked to GDP, financial crisis can
also result in a step-down in oil demand. As a result of the
crisis, the level of oil demand would be lower than it would
have been under the business-as-usual growth trajectory,
and there is no rebound to the pre-crisis trend. In fact, a
series of shocks originating from outside the oil market can
result in substantial oil demand losses, which may take the

oil market a few years to recover.

Oil Demand and Relative Prices of Energy

Relative prices affect the energy mix by substitution at
the margin. When the relative price of a certain fuel goes
down, its relative share in the fuel mix tends to rise. As seen
in Figure 10, the share of oil in the energy mix has been in
decline while that of coal continues to rise, making coal
the fastest growing source of energy in the last few years.
But relative prices of particular fuels can stay low only if
the increase in demand can be satisfied by an elastic supply

response. This has a number of implications:

e Government policies related to carbon pricing or

subsidies, by affecting relative prices, can impact

(1) Idem.
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the relative shares of oil in the energy mix;

In the case of bio-fuels (especially those based on first
generation), the supply response is likely to be muted
in the long term especially where there are concerns
that first-generation bio-fuels can impact the food
supply. Thus, while the decrease in relative price of
bio-fuels would initially increase demand, its limited
supply response will cause the price of bio-fuels to
rise eventually. To maintain the competitiveness
of bio-fuels, importing governments have to resort
to subsidies to increase its attractiveness in the
energy mix. In other words, the share of ethanol in
the energy mix will ultimately be determined by

government policy;

Although coal and gas are not direct competitors for
oil, they can no longer be ignored in the transport
sector with the entry of the electric vehicle and
compressed natural gas (CNG) cars and the
production of gas to liquids (GTL) and coal to
liquids (CTL). Unlike ethanol, the supplies of coal
and natural gas fuels are much more elastic and an
increase in demand for these two energy sources
will not necessarily change by much their relative
prices in the energy mix, and hence are likely to
remain competitive without government support. If
a carbon tax is imposed, the relative attractiveness
of natural gas in the transport sector will increase
while that of coal will decrease (in the absence of
CCS).
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Technological Innovations and the Transport Sector

Assessing the impact of technological advances and
policies on oil demand is not straightforward. The rate at
which technological innovations occurs is affected by a wide
range of factors including developments in the oil market and
government policy. Furthermore, the effect of technological
innovations on oil demand is difficult to measure and/or
predict. For the foreseeable future, however, it is almost
certain that the internal combustion engine will remain the
dominant technology in the transport sector. Thus, rather than
thinking of a disruptive technology that would transform
the transport sector and cause a sudden change or collapse
in oil demand over a short period of time, one should think
of a series of small innovations originating from variety
of sources. The impacts of technological innovations and
government policies are likely to be manifested in a number

of ways, the most important of which are:

* Encouraging technology advances in the transport
sector through research subsidies and other unilateral
or multilateral initiatives aimed to promote the

efficiency of the transport sector.

e The increasing penetration of hybrids, flex-fuels,
plug-in-hybrids, electric vehicles, and CNG
cars into the transport sector (See Table 4 for a
description of the different light-duty vehicle

types). Most of these types of vehicles are currently
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relatively uncompetitive without financial support,”
but technological advances, economies of scale,
government support, and relatively high oil prices
have the potential to change the picture in the long

run.

e Technological advances will not only originate in
the developed world. While China has fallen behind
in combustion engine technology, it is determined to
become a leader in electric vehicle technology, with
the objective of creating a world-leading industry.
China is pursuing a set of policies to promote the
electric vehicle through introducing plans to grant
consumers tax credits on their purchase of electric
vehicles, offering subsidies to taxi fleets, and
encouraging cities to set up electric car charging
stations. The Chinese government has also dispersed

research subsidies for electric car designs.

e The promotion of the electric vehicle will
increasingly become a subject of international
coordination. In his latest visit to China, Chinese
President Hu Jintao and U.S. President Barack
Obama agreed on a far-reaching package of measures
to strengthen the two nations’ cooperation on clean

energy, with special focus on jointly developing and

(1) Each of these technologies has its distinct challenges and thus their penetration in
the transport sector is unlikely to progress at the same rate. For instance, the use of
natural gas in the transport sector may have many advantages (large availability of
gas reserves, its environmental impact) and the technology is well established. But
CNG cars are still likely to make limited penetration in the transport sector due to
infrastructure issues, size and weight of natural gas tanks, the purchase cost — just to
mention few. There is also the issue of duplication of infrastructure costs and whether
it is more effective to encourage a transition to one type of technology such as the
electric/hybrid car.
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making electric vehicles and other clean cars. The
two leaders stressed their countries’ strong shared
interest in speeding up the deployment of electric
vehicles to reduce oil dependence, cut greenhouse
gas emissions and promote economic growth. The
package of measures include developing a joint
U.S.-Chinese Energy Research Centre with initial
research priorities on building energy efficiency,
clean coal including carbon capture and storage,
and clean vehicles. The two parties also launched
a China-U.S. Electric Vehicles Initiative which
saw the creation of the China-U.S. Electric Vehicle
Forum, whose activities will include joint standards
development, demonstrations, technical roadmap

and public awareness and engagement.

Many observers strongly believe that hybrid cars and
electric cars are destined to play a key role in the future.
Deutsche Bank for instance predicts that in the U.S., hybrid
and electric cars will account for around 25% of new vehicles
by 2020 and 8-9% of the vehicles on the road. For China,
it predicts that about two-thirds of new light vehicle sales
will be highly efficient and half of all light vehicles will be
electric or hybrid by 2030." In its reference scenario, the EIA
expects the market share of alternative vehicles to increase
to 49 percent of new vehicle sales by 2035, rising from the
2008 level of 13 percent.® Other studies, on the other hand,
point out that there are many limits to the penetration of

electric vehicles, including constraints on resources such as

(1) Deutsche Bank (2009) ‘The Peak Oil Market: Price Dynamics at the End of the Oil
Age’, 4 October.
(2) EIA (2010) Annual Energy Outlook 2010, US: Energy Information Administration.
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lithium, which is needed for manufacturing batteriesV.

Such predictions are subject to a wide degree of

uncertainty as many variables determine the composition of

the vehicle fleet. Government policies and technology are

only part of a wider set of factors that determine the decision

to purchase a certain type of vehicle. Hence, the penetration

of these types of vehicles into the transport sector on a large

scale is not a foregone conclusion. That being said, it is

important to make the following observations:

The drive for improved fuel efficiency is already set
in motion and is likely to continue unabated, driven
by technological innovations which would improve
the vehicle characteristics and by government policy
which favours more efficient, greener and smaller

cars;

Technological innovations are not exogenous and
are affected by developments inside and outside the

oil market;

The trend for improved efficiency is unlikely to be
reversed by oil price declines. On the other hand,
an increase in oil price or its volatility and concerns
about the future availability of oil can accelerate
the growth in efficiency. In other words, the pace in

efficiency growth is asymmetric to price changes;

The pursuit for improved efficiency will occur both
in developed and developing economies, perhaps
with greater vigour in the latter, and potential

cooperation at the international level in key areas

(1) OPEC (2009) World Oil Outlook, Vienna: OPEC, Box 2.2.
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such as advancement of electric car technology will

consolidate over time;

Since most of these electric vehicles will be
powered by coal-fired power plants, the entry of
electric vehicles on a large scale means an indirect
penetration of coal into the transport sector.
Similarly, the wide adoption of CNG cars also
means an indirect penetration of natural gas into
the transport sector. Currently, electric vehicles and
CNG vehicles constitute a small share of the electric
vehicle fleet. But these are growing very fast (see
Figures 7a and 7b) encouraged by government
policy and an increase in the relative price of oil in

the energy mix;

Although oil will continue to be the dominant fuel
in the transportation sector for years to come, other
sources of energy such as coal, gas, and ethanol
have started to compete at the margin and hence
fuels’ relative prices will become more important

over time;

Despite the fact that these technological innovations
will only impact oil demand at the margin, these
effects are both cumulative and irreversible and

hence cannot be ignored in the long term.

How will the above factors affect gasoline demand in the

long run? Gasoline demand is a function of three factors: the

number of vehicles on the road; the mean of miles travelled
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per year; and the efficiency of the vehicle fleet.!"’ The first
two factors exert a positive impact on gasoline demand
while the last factor exerts a negative impact on gasoline
demand. Understanding the determinants of each of these
factors can help us make some predictions regarding the

dynamics of oil demand.

Based on the analysis in Section 6, one would expect
the rapid growth in developing countries and the associated
improvements in income to be associated with a rapid
growth of car ownership. This would have a positive impact
on gasoline demand. In fact, prices will have a minimal
impact on reversing this trend. Existing empirical evidence
suggests that gasoline prices do not have a significant
impact on car ownership.” High gasoline prices affect
consumers’ choice by encouraging the shift towards smaller
and more efficient vehicles and in the number of vehicle
miles travelled. There is also another asymmetry which is
worth emphasising: vehicle ownership does not decline as
fast in response to income falls as it increases in response

to income rises.®

The relationship between car ownership and oil demand
is also non-linear. At the lowest levels of vehicle ownership,
fuel use per vehicle is relatively high. This is often explained

in terms of the dominance of buses and trucks on the road

(1) Dargay, J. and D. Gately (1997) ‘Vehicle ownership to 2015: Implications for energy
use and emissions’, Energy Policy 25(14-15): 1121-27; Deutsche Bank (2009) ‘The
Peak Oil Market: Price Dynamics at the End of the Oil Age’, 4 October.

(2) See for instance, Johansson, O. and L. Schipper (1997) ‘Measuring the Long-Run
Fuel Demand of Cars’, Journal of Transport Economics and Policy, 31, 3, 277-92;
Storchmann, K. (2005) ‘Long-Run Gasoline Demand for Passenger Cars: The Role
of Income Distribution’, Energy Economics, 27, 25-58.

(3) Dargay, J., Gately, D., Sommer, M. (2007) ‘Vehicle ownership and income growth,
worldwide: 1960-2030°, The Energy Journal, Vol. 28 No.4, pp.143-70.
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both of which use gasoline intensively. However, as vehicle
ownership increases, more cars and other personal vehicles
penetrate the vehicle fleet and these tend to use gasoline

less intensively, reducing the fuel use per vehicle."

The impact of price and income changes will be felt most
strongly on the second component: vehicle usage or the
number of miles travelled. Evidence from the U.S. shows
that in response to higher prices at the pump and declining
incomes, motorists adjust their driving habits by making
fewer trips and by driving at a slower pace. But evidence
also suggests that this demand is recoverable and once
prices decline, the number of miles travelled will increase.
We expect to see similar effects in developing countries.

In the final analysis, it is the interaction between the
growth in the vehicle fleet and the overall efficiency gains
which would determine the long-term trend for gasoline
demand. In the next decade, the first effect is likely to
dominate the latter effect and demand for transport fuels
will continue to rise. However, eventually there would be
an inflection point beyond which the overall efficiency
gains would outweigh the growth in the number of cars.
Estimates vary on the timing of the inflection point with
some analysts predicting that this will occur as early as in
the next decade. For instance, Deutsche Bank predicts the
inflection point to happen around 2016-2017 after which
‘gasoline demand will be on an inexorable and accelerating
decline’®.

Predicting the timing of the inflection point is bound

(1) Idem.
(2) Deutsche Bank (2009) ‘The Peak Oil Market: Price Dynamics at the End of the Oil
Age’, 4 October.
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to be subject to large uncertainty, limiting the usefulness
of such an exercise. Instead, an understanding of the key
factors that lead some observers to predict such timing and
how these factors are evolving over time would prove more
useful. Interestingly, in most of these predictions, the key
variable that determines the timing of the inflection point is
government policy.

Government Policies and Oil Demand

Consuming governments have been pursuing a wide
range of policies aimed at reducing their oil dependency.
These policies are often driven by energy security and
climate change concerns though in some instances the two
objectives can be conflicting. For instance, promoting the
exploitation of heavy oil and the use of the large reserves
of coal to produce liquids can enhance the energy security
agenda while it poses serious environmental challenges.
Policies vary considerably across countries but often fall
under the following general categories:

* Measures that promote the development of clean
energy technology through a combination of market
and financial incentives schemes;

e Policies that promote the development of a
more efficient vehicle fleet through regulations,
incentives, subsidies, taxation, moral suasion, and/
or combination of these instruments;

e Measures aimed at reducing car use by improving
the public transportation system and increasing the
relative cost of travelling by car through measures
such as taxation;
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* Policies aimed at reducing the share of oil in the
energy mix by developing alternative fuels such as
ethanol and natural gas to substitute for petroleum
products in the transport sector;

* Policies aimed at changing the relative price of oil in
the energy mix through taxation and/or carbon cap
and trading systems which place a price on carbon;

e Policies aimed at increasing the Corporate Average
Fuel Efficiency Standards.

Climate change and energy security policies, if
implemented, will have a significant impact on oil demand.
In a recent study, the IEA (2009) estimates that under the
Scenario of 450 ppm, oil demand would be capped at 88.5
mb/d compared to current oil output of around 85 mb/d.
Most studies that analyse the potential impact of Kyoto
Protocol and long-term climate targets on oil markets
have concluded that climate policies will cause a decline
in exporters’ oil revenues though the estimates of the lost
revenues vary considerably across studies, depending
on the model’s structure and its underlying assumptions.”
This has prompted Saudi Arabia to call for compensation
for loss of income as consuming countries turn away from
oil towards more renewable sources of energy. The loss in

(1) See for instance, Ghanem, S., Lounnas, R., Rennand, G. (1999) ‘The impact of
emissions trading on OPEC’, OPEC Review 23, 79-112; van Vuuren, D.P., den
Elzen, M.G.J., Berk, M.M., Lucas, P., Eickhout, B., Eerens, H., Oostenrijk, R.
(2003) ‘Regional Costs and Benefits of Alternative post-Kyoto Climate Regimes:
Comparison of variants of the multi-stage and per capita convergence regime’,
Report 728001025, RIVM, Bilthoven, the Netherlands. However, a recent study has
suggested that this may not be the case and oil exporters may profit. Since carbon
policy will raise the cost of heavy oils and synthetic diesel from coal, gasoline and
diesel from conventional oil will the command a higher price, which will benefit oil
exporters. See Tobias A. Persson, C. Azar, D. Johansson and K. Lindgren (2007)
‘Major oil exporters may profit rather than lose, in a carbon-constrained world’,
Energy Policy, Vol. 35, 6346-53.
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oil income occurs through two main channels: a lower level
of global oil consumption and lower oil rents accruing to oil
exports due to lower oil prices.

However, it is important to recognise there is much
uncertainty as to whether the various policies will be
implemented” and to the potential impact of such policies
on long term oil demand. The large sums of government
investment in R&D, and financial incentives for alternative
forms of energy and reducing dependency on oil are not new
on the political agenda. Comparable investment pledges
and incentives have been made in the past century with few
tangible results. Furthermore, the policies and debates are
very much influenced by economic developments and by
oil price behaviour. Economic recessions, in combination
with low oil prices, might dampen enthusiasm for some
expensive alternative energy projects and government tax
on carbon while high and volatile oil prices can speed up
efforts for alternative energy projects.

That being said, it is important to make the following
two points. First, the pressure to restructure the energy mix
away from oil will not disappear. Despite potential setbacks
on the way, efforts aimed at reducing dependency on oil
will continue unabated. Apart from concerns about climate
change, the availability of cheap and readily available
alternatives such as coal will add pressure to restructure

(1) For instance, despite being approved by the House, the Senators engaged in preparing
the climate legislation will propose abandoning cap-and-trade as it ‘has become
political poison’. See Washington Post, ‘Senators to propose abandoning cap-and-
trade’, February 27, 2010.
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the energy mix away from oil in many countries.’ Second,
the effects of policies on oil demand even when widely
implemented will not be disruptive to the oil market. The
impacts of these policies however are cumulative and most
probably irreversible and hence cannot be ignored in the
long term.

Implications on Global Oil Demand Projections

While projections of global oil demand by the IEA, EIA,
OPEC are similar (varying between 105 mb/d and 108 mb/d
by 2030), a recent study by Dargay and Gately® projects
global oil demand to reach 134 mb/d by 2030, almost 30
mb/d above the international organisations’ figures. Such a
scenario has very serious implications since as noted by the
authors, this ‘rapid demand growth is unlikely to be supplied
by conventional oil resources’, and hence the ‘imbalance
would have to be rectified by some combination of higher
real oil prices, much more rapid and aggressive penetration
of alternative technologies for producing liquids, much
tighter oil-saving policies and standards adopted by multiple
countries, and slower world economic growth’ (p.29).®

The debate as to whether such projections are realistic
or not misses a key point. These projections should only be

(1) For instance, in the U.S. context, coal has some obvious advantages over oil: U.S.
coal reserves are vast, and supply far outstrips demand every year, making coal a
readily available, cheap, and price-reliable source of energy. Environmental-friendly
technology such as CCS may render coal energy a potentially clean source of energy
with a cost advantage over oil and gas in the long run, in particular if oil and gas
prices remain high. The coal industry is a large provider of jobs in the U.S., and forms
an important part of 22 states’ economies, thereby holding an extremely strong lobby
both at the state level and at the federal level, a framework which the U.S. oil lobby
lacks. The latter one has further been weakened by the recent oil price hike, blamed
in much of the American public on the greed of the oil companies.

(2) Dargay, J.M. and D. Gately (2010) ‘World oil demand’s shift toward faster growing
and less price-responsive products and regions’, Working Paper, New York
University.

(3) Idem.
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treated as a starting point for further analysis. Their main
usefulness lies in that they can help us identify the key
variables that are responsible for the large variation in the
various projections, and then examine why various studies
use very different assumptions about these key variables. It
is also useful to examine the evolution of these projections
over time. In the past few years, various organisations
consistently revised downwards their projections of global
oil demand for 2025 and 2030. For instance, between 2004
and 2010, EIA lowered its oil demand projections by more
than 23 mb/d for the year 2025 and by more than 14 mb/d
for the year 2030 (see Figure 12). This raises the question:
What factors can explain this persistent drive towards
downward revisions in global oil demand forecasts?

As expected, oil demand projections are highly reliant
on the assumptions made about economic growth and the oil
price trajectory. To appreciate the sensitivity of the results
to the assumptions about economic growth, Figure 13 plots
the EIA projections under the high growth, low growth and
reference case scenarios made in 2010. As seen from Figure
13, the difference in demand projections between the high
growth and low growth scenarios is more than 25 mb/d
for the year 2035. Similarly, oil demand projections are
sensitive to the assumptions about the oil price trajectory,
with the difference in projections between the low oil price
and the high oil price scenarios standing at more than 27
mb/d for the year 2035.

However, differences in assumptions about growth
rates and oil prices are not the main factors that explain
the divergence between the various projections. Even if one
assumes similar growth and price trajectories, it is possible
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to reach very divergent projections about oil demand. The
key determining factor that explains the large divergence in
projections is the assumption made about income elasticity
of oil demand, mainly that in non-OECD or emerging
economies. While international organisations such as EIA,
IEA and OPEC assume low income elasticity outside the
OECD ranging between 0.14 and 0.33, Dargay and Gately
(2010) assume a much higher income elasticity of 0.75.
This raises a series of key questions: Why do studies make
very different assumptions about income elasticity in non-
OECD? How does income elasticity evolve over time in
these projections? Are the consistent revisions in demand
projections in the last few years due to revisions in growth
expectations, income elasticity, or both? Most importantly,
what are the main factors that are likely to affect the
evolution of oil income elasticity over time?

Attempts to answer such and other similar questions will
perhaps open fruitful areas for research that will ultimately
improve the accuracy in some of these projections. This
suggests that one should aim at understanding better the
relationship between economic growth and oil demand
growth, perhaps by resorting to more detailed studies at
the micro level and by using household survey data to gain
better understanding of consumer choice in non-OECD
economies. It also suggests the importance of analysing
how the various factors discussed in this paper affect on
the one hand the price and growth expectations and on the
other hand the price and income elasticity over time. As
discussed in previous sections, many of these relationships
are non-linear and subject to threshold effects while most of
the projections assume linear relationships.



Global Oil Demand Dynamics: Determinants and Policy Issues

Conclusions

The above analysis suggests that the evolution of global
demand dynamics is affected by a large number of interrelated
factors. Expectations that global oil demand will continue on a
robust and high-growth trajectory may materialise; but this is
not a foregone conclusion. Oil exporters, companies, market
analysts should somehow factor into their expectations the
possibility of policy reversals, development setbacks, shocks
originating from outside the oil market, and they should
explore in more detail the role of price and income effects
on long-term oil demand which can perhaps produce more
balanced views. Unfortunately, this has not been done so far
and expectation of robust growth in oil demand, which is
essential for the story that market fundamentals will tighten,
is accepted uncritically. Stories that China>s and India>s
thirst for oil is impossible to quench are now widely believed.
Similarly, stories that oil demand might be peaking before
supply and that demand in OECD may have already reached
its peak are also accepted uncritically. This should come as
no surprise because if stories are to have an effect on market
psychology they must sensationalise events surrounding oil
market dynamics (peak oil supply, peak oil demand, future
energy crisis, return to oil shortages, the end of cheap oil, just
to mention few examples). While in the past such sensational
stories had limited impact on the functioning of the oil market,
this is no longer true. As noted by Akerlof and Shiller: ‘But
what if stories themselves move markets?...The stories no
longer merely explain the facts; they are the facts’® (p.54).

(1) Akerlof, G.A. and Robert J. Shiller (2009) Animal Spirits: How Human Psychology Drives
the Economy, and Why It Matters for Global Capitalism, Princeton University Press.
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Figure 3: Changes in U.S. Real GDP and Oil Consumption, 1949-2006
Source: Hamilton (2008)
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Natural Gas Vehicle Growth Worldwide 1991 - 2008
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Table 1: Durable Consumer Goods per 100 Households (in 2006 or

most recent available)

China India

Urban Rural Urban Rural Total
Automobiles 4.3 4 0.7 1.7
Bicycles 117.6 98.4 51.9 57.2 55.7
Cameras 48 3.7 0 0 0
Computer 47.2 0 0 0
Microwave Ovens 50.6
Motorcycles 20.4 44.6 28.3 7.9 13.6
Refrigerators 91.8 22.5 30.8 4.8 12.1
Telephones 93.3 64.1
Telephones: mobile 152.9 62.1
Televisions 137.4 89.4 70.4 27.5 39.5
Video Disc Players 70.2 8.2 1.7 3.6
Washing Machines 96.8 43 125 0.9 4.1

Source: Chamon, M., Mauro, P. and Okawa, Y. (2008)

Table 2: Household Ownership of Vehicles by Decile Group in Sri
Lanka (2006-2007)

g w ©v g s £ <

& g g5 52 | 58 ‘E £ |5z

5 2
Total 41.1 20.2 4.5 5.8 1.6 443
First 25 2 0.1 - - 73.8
Second 34.8 3.6 0.2 0.1 - 63
Third 39.3 7 0.6 - 0.1 57
Fourth 41 122 12 0.4 0.2 522
Fifth 432 15.8 3.6 0.8 0.3 454
Sixth 46.5 22 4.8 1.4 0.6 40.2
Seventh 46.6 25.8 7.7 3.3 1.1 36.5
Eighth 45 33.6 7.7 5.7 1.9 31.7
Ninth 46.7 39.6 9.9 11.7 3.3 25.2
Tenth 42.9 40.5 9.4 34.4 8.3 18.2

Source: Household Income and Expenditure Survey - 2006/07
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Table 3: Expenditure Share on Transport by Income Group in Sri Lanka

(2006-2007)

Income Group Expenditure Share
First 2.94%
Second 3.52%
Third 3.93%
Fourth 4.56%
Fifth 5.33%
Sixth 5.82%
Seventh 6.57%
Eighth 7.57%
Ninth 9.02%
Tenth 11.63%

Source: See Table 1

Table 4. Alternative Light-Duty Vehicle Types

Diesel Electric

Alternative Description
Vehicle Type

Flex-fuel Vehicles that run on gasoline or any gasoline-ethanol blend up to 85
percent ethanol.

Mild Hybrid Vehicles that use a gasoline engine with a larger battery and electrically
powered auxiliary systems that allow the engine to be turned off when
the vehicle is coasting or idle and then be quickly restarted. These
vehicles are recharged using regenerative braking but do not provide
electric traction to support motive power to the vehicle.

Hybrid Gasoline/ | Vehicles that combine a mixture of internal combustion and electric

propulsion but have an extremely limited all-electric range and
batteries that cannot be recharged using grid power.

Plug-in Hybrid
Electric

Vehicles that use battery power to drive the vehicle for some distance
until a minimum level of battery power is reached, at which point
the vehicle operates on a mixture of battery and internal combustion
power. Plug-in hybrids can also be engineered to run in a blended
mode of operation, where an onboard computer determines the most
efficient use of battery and internal combustion power. The batteries
can also be recharged from the grid by plugging a power cord into an
electrical outlet.

Gaseous

Vehicles powered by compressed natural gas or liquefied petroleum
gas exclusively or as a bi-fuel vehicle with gasoline.

Electric

Vehicles that operate by electric propulsion from batteries that use
regenerative braking and are recharged exclusively using grid power.

Fuel Cell

Vehicles that use a fuel cell stack to convert a fuel such as hydrogen
to electricity to drive the vehicle.

Source: EIA, ‘This Week in Petroleum’, March 3, 2010.




