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#B?F‘IL’%%& 52 l%ﬁv‘;\lﬁf—o

(=)PIME 4+ 3

ASUE gk T W AT 2 ¥ (Pennsylvania) - T E PIM
iR HEE e ERIRSEF 6 B IADAEPR
(Independent System Operator, ISO)® #-%2 4 B % & ﬁiﬁ T

(Regional Transmission Organizations, RTO)» # ¢ 7 PJM 7 # #

i % o s H(CA-ISO) % = » = 5 (New York ISO) % = -

PIM % 2 RAe & F Y ~ o d (New Jersey) ~ 5 2 ff
(Maryland) = i ' ¢ 4 %5 5@ & % 285 T 2 ¥ (RTO) » 3 4 %
SR o S A #ﬁw*iWIS”#%W“J%?’WM
FIERARSEPFTEF BT B ETEEFFE R
MR RS RRE TR BARA T AME R

1927 # PIMd 3 Veh 3 RFER F 235 | BRL 4 #
(Power Pool) » 1997 & == PIM > &= % - Bt £ 545 3 - 1998
£ PIMBAEFT 2 387 32000 # PIM 2L 2% - B %
fﬁ%ﬁ%?ﬁi?‘?(RTO) o 2 fSFr AR A ETIHF L > 2 2013 & ¢ > Hir
#l o AL ERET Y AR PRSP HT ER

PIM (2013)7& & A v &4z 6,000 & ~ > % W > R
18. 7% =4 % 7€ 5 181,990 F&(MW) > # T £ 5 790,090 GWh -
SO B NS 104, 344MW - & x £ 58 13% e
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(=) PIMR 4 # HF£45

FHAHNTERS CRNTR 2 PIMHEALTS B
FRIAET e BT A d g - EER S E S
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BT S

1. & & IS0 5% fs 4

W BARBIE IS0 5 L F R FRET #T23E 0
%##’PJM;‘#,&.Q,JSO){;E’;E’F&B'Q}? 4}3];__;4:;?%’\ /—E—#‘j!ﬂ:%—,ﬁ-

@ IS0 et ML R A B Hpd M EmAS o pd BT mip M
Eg o X FE PIM T AP Hgt 02001 & X o~ 23t F F e
B R T4 55 (Allegheny Power System, APS) » ¢ H F 4 3 3-7f
B R o FAFEIFEISO > 5 PIM B £ 5% €71 -

2. IS0 & & 4 2 % #(PX)# it

ARZE TR URYFSAEF ; YFISO 2 PX &3

A L] a3k 1SO g PX A e A uIRE R ﬁis?]
f
Te f RNTETHA - KT H LI AR A LHAK

FTOoORETESA N SEITERF Mo R LY R
ﬂ?ﬁ&&®mwéoﬁ AL YRS R R B0 LA
FEAAR AT RARFIEREEA PRV PX e BRAFE F
T 1SO -

3.% FE it

AW S B F S AIRTHIRACR A B R ESRE C FE
# 127 #-(Congestion Management Market) sz B |+ 54k ~ 3 24 JR 7%
# H-(Ancillary Service Market)snE £ 5tk 2 &3 ¥ 2o B0 ¥ -
Ffrds o TP AP HIFFRFER R Bk X H R
R R DR AL B o F B PIM 3t 1999 & B 4 it R
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9. 5% T RAL I

A

PIM #3 > % # 5 RTO ﬁh&mﬁ%le—? o N HAMER 2 %

» T Eie H - &é;%@ﬂlﬁﬁﬂiﬁéﬁﬁﬁ$§?4<>¥4”

d A H2 P Hg RS Bs]  BRIT 4 i P hT

R X {@Hﬁ?i“f%#&ﬁﬁﬁ °

f;éf%ﬁi ' PIM GrEiREa v M 0 1T —r;;[,g_u.,}#g&
?*ﬁi?ﬁ’vmﬁ*Ja% FFEPETEETAR > b

g@%.ﬁﬁﬁﬁﬁ%%ﬁ%?%iwéﬁiﬁﬁﬁi’mM

BB RE 2013 & 9 P A2 2014 & 1 0 e § S
R PN N AR A
Z) B2 F

ARTERI B R LTS T FHRY ) SRR
o e B0 AMEF AR DG B R A HTERA
TLBRE TP S c AWTEp S Fw L E S RARA
Bk M SR AT ERI SR BREFAREFLE -
55 ok
1.PIM 7 &+ 3

2.

http://1fdsal6.ee.ttu.edu.tw/power/?q=node/2235

FRR A A R EERE S ?‘f’&% B oAl LB B
http://cidr.nchu.edu.tw/teacher/hsu/blog/wp-content/uploads/2015/03/795-
11-01.pdf
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ZFRFESRTR
(-) A% %% (EPA):;¥& % /& (Clean Power Plan, CPP)

2013 # 6% 20 P F A AHT B4y g RBEFFR T
FER IR AL F B EBFENR  BE RS
RpHERL > ea@EEo 0 R 2014 £ 5 2 29 pEF Rk
FoRaR 2 T e & & BiEme s = ki (An All-of-the-
Above Energy Strategy as a Path to Sustainable Economic Growth) ; -

TRTT B EFRRILERP R RAEDE ER

£(2015)# 8 * 3 p > #mT BERFFFLE T+ (Gina
McCarthy) = F 7 # & %5 3% k4 |, (Clean Power Plan
Final Rule) o ig382t3% @ ™. £ 8R4 TI-%—EL’&_ 2030 & pF > %
Wi A LR 3 5 WP s 1 2000 &0 68% (&> 32%) o
gt - pHET s F RIR T e Jiléﬁ_%—% L= I L S T
KA SR A s xBar) ad v B 2012 E e 12% 0 7 2030 £ P
#A 3 21% 0 A F ek ot PR 33 T 200 3 o

(
i

2012 2030 with the Clean Power Plan

*

Other

i

B32 2R T RiREH (2012 vs. 2030 7 5 )
FTAL KR ¢ US EPA
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o
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MR EATE R o VEEF EM PR DR AR 4

X ;;3&@4;;;'?%,—\QJE)\4E |l;—,tag\,}u 'Spmﬁi“ﬂﬁ?’frw
% % ¥t(cap and trade system, C&T) » T A4piE3c ~ %k = 2 % 3 H »
FHEE R AAAFETE 0 KA E RO EE o &V 2018 &
PR PP ERE TS BEE T w2 g 2022 4 F 70
REEMN ERFER o

?%Bﬁﬁé%ﬁﬁﬂﬁﬁ*&?**Fﬂ*&J%mm”
B A 07 5 2020-2021 & R e LA TR S R DT R
éﬁ%%ﬁ%ﬁﬁoﬁﬁﬁﬂ&%?&ﬁ%ﬁwﬁiﬁ%%%’
L EZ T TR R RGP R Tk Rt ¥
— AT o BEAR A ARE VLR TR > R ARFR GRS o

i 4 22030 & 0T o &
1. 2 Ra gkt 2005 & RT M 32% 0 4p % *T A2 - L £ R Rue
- Enpar g oo
2. EE M s BV S s RFRG B2 G P
3. % 6,600 x F5B%k 5 15,000 z2a B rrgruz 49 §
P B—iA 0 930 RE A F R AL

o

A0 R RRE FABEA FTRTE S DEB AR &Y

"FEREF L AT - RO BT ST AT 0 Y ER
$E R R R T T S WPk £ R 2025 #
SRR A k- v 2005 & kTR S 26-28% o
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(=)2014 e 3 RAEI RN BEATEFTEFEIT- X

Wi 2 W Rihg 24 § ¢ (FERC) & At % 7 (Energy
Infrastructure Update) 4% £ 45 41 » 2014 # 2 £ 2 ik (7 = B >
B4~ kAR 2FR2FHANE) C PRADITEFTFE S
7,663 MW > & #r3 s imATEHF T F E 0t Gl#T- & o iE 49 81% >

©AZAR X R F (7,485 MW) 48, 65% -

tApoT 2013 4 0 X AFATEH T F RAM 13I8 M v
46.44% » £ A s mBlS 6,837 MW - 4t 43.03% > H R Kk &
M TRF 3 R FEWE P T a0 AR

RATEFRFERE LA IR AFA RT3 G o
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|
S
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el R A N R Tt
EEdkd o R AATEFTFE 4,080 MW, ot Rl s 26.52% 0 @
THERATEFREEZ S u 5 3,139 MW 2 20.40% 3> H s
A wik o 2 e 204 MW~ k4 3T 158 MW~ & #ac 5 32 MW -
% i 0 Y5 E Wae R F A (Energy Information Administration,
EIA* 2014 & 11 * =% inficypdgr > LA BT FE R £ @Y
TR RF T RO I H e E T FERNET AR LB A

L3 I EPARAFET BT AT 5% /))—E’IZLK‘E“’_‘;']'? =

TR HIAAF R BB R NIRRT 2R
=

RATER T FEARE I RF VR IEFM L a- A H > iE



RAF DB TFERMPBRFRLL AR AY X RF ha T o

1w BRE L FF
http://apecenergy.tier.org.tw/energy2/usa.asp

2.ERaF THET A E 2 B By
http://energymonthly.tier.org.tw/outdatecontent.asp?Reportlssue=201511&
Page=43

S FBATIH FPL A ARF |04 FRL A mIATEEFRFET- &
http://technews.tw/2015/02/06/generating-capacity-of-renewable-enerqy-
beats-natural-gas-in-us-in-2014/
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o B P R—ET B REHSE +J,@i@§%ﬁfw

_b'j'%*ﬁ @%&a&ﬁ:g%gg@gi—% 258 g;ﬁ; N 34 g~

Bacmr uhu2REomioacd P E A E R o AR
GRS RH AN R ERR AFLRE RS £ H R
By o~ o e fEd ARG A F BT IRERR LB - M
BOATRAL 0 B matmp o

R AL ST NBATE LA e TN L L - kL

7

I_:&
MR 0o n FIRL AFTF % i (7 Y

T~ f N

:* (Generalized Method of Moments, GMM)#t3>jfen 4 ¢ % &
Pl 4 o

A NERHESCHABERECR TR I ELS c FRENAFAY

Mankiew % % (1992)# &= £ 55 -7 @ 17 Solow #7347 2 &
WERE AT S AR T2 S R
Yie=BInY;o+AX;; +06Z;; + p;;

Y

)s

y R&FFE A GDP chd £ 5 0 X ¢ 3 % * U EEgAS
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LB ieAHgHEcn Z PSRRI A S EBELET e K oo
(Romer, 1986 ; Mankiew % « 1992 ; 2 2 Barro, 1991)

ol g AT 2 > RIE R drariBER Y o Y  A-TE R
BRI ELZRSREHFTALE & o 578 Solow #H(1956)
Fei BB Y 0BT > 8 A 3o B R R K e L R s 9
Hp A K SR o

-

AR RS AR RS T
2 OWERALAFTHEREERY A BRE I TR 5T EFEHF AT
GERE AP THYHELIBEAENPEREF LT KRR -

(Pede, 2013)pt fhzE = 73 A FGAER Y 2 T bR B DK

;.Lﬁ_ v B0 A gt ? > X ERD 3R m o AT
* 5 54 £ 454 ¢ Ogive (0,)# Herfindalh (H;)4; %t 24 i
£ A 2 M A ¥ & 48 % % (North American Industry Classification
System, NAICS)* i’éiﬁﬁmﬁibﬁy@oipf@¥w
AERHSEFEXARTREWAR  (DFHF2 GDP St
@ﬁ%%ﬁ%%4ﬁJW;(wm\§ﬁqa.Gm>»ﬁgw;(@
o {é_i‘mfjhi Agod vt oo~ o~ f A% GDP g d v
WAl p e £ & Bt B B WU AV 17 5 AT B AT NAICS &
AET 29810 4 ~ 50V F ¥ ] GDP & ¥ T o

AL RN A & TS RN g
ﬁﬁt%%\ﬁW9m&%L?§%a%ﬁﬁﬁTigﬁ—@

Z (GMM) &5 3+ 3%« 5 deehif i = et % WA ] T
(Ordinary Least Squares, OLS)/ 552 » > 04 fx % F T g

),L \ o j\,gz.rﬂ ’FJ» 2R mﬁ*%§ pta f%;@: N2 2 f«;% Kﬁ: 'J ’

*“?3
i
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R A 2 38 GMM 2 3k T 5B 8 -
WM DR AR SR R R R S R

b R ﬁiﬁﬁﬁu%z.ﬁ%i“—?%ﬂ%4‘

f@ﬁ%aﬁﬁwﬁwwﬁmﬁ%’ﬂq‘%ﬁé OLS /& & #% & %

H 975 % o

FEZFEH o foe XA I * hd fia R A (Electricity
Generating Capacity Expansion and Factor Utilization in the

Dynamic Energy Landscape )

B R

T34 8% | b-S@mM -2 paFagmes MEIE
B OUARGRAL ) a e o e RF TS N 2 A R (D AT
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FAOHEEEFE D (DRF/MEUIRFTREY > Fp
%ﬂ@ﬁﬁ%ﬂo:ﬁ@fww@’f%%%@JMQJ?%

4 Za 1 B8R
= A o
poieTw g

Bk
AE GRS - WA T 4 TR - F AR - A5
Bl > MR R 1 S AR R (2)MNHEEE Y o R

g enip i o g BT A (e d po2 )
- g Al o B4l R FF S~ 3T en ] 2 5 14 (Constant

elasticity of substitution, CES) &% » & Bk # » Snfic s A 5 S e o

mF SRS BRED B SRR 8 °
3. T
AR ERE 2o f ~E2FHE T AR5 x%’fx v e iw
PEER 2020 # 2 BT HEMeBF RT3 AL FR IR
BT BB RF TANEETE (BRSO £ 3
FRF AL Ao AT AR DRTH o F RS
A 0 4 RN DTATE KA F KL F AR (KR F
DE
© R4 R
(=) 245 s #4 —1ERT 4 P55 3% 6] (Market Power
in Power Markets : The Case of French Wholesale Electricity
Market )
l. =&

7 B4 (market power)8_® 3B 2x s 15 F iR - 30 R AL
T AR T R R s L kL o A
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2. g
A& 3 4% Bresnahan-Lau &3 * 2 > #i2 T 4 7 2
PHAIREAG > AR ZORRLN R FRGET Hank
ez f 25t F2FES A

L5

o

RN BETAPER PSS BRP )
Mo - s PHESPIEE 2R 2T ART] &
2T AP gy Bt D FE L ZREPN BT
PERRB AT RFAFE AR HFS o

AFTH A 2009 23 2012 B 2B AP B2 5
T e MRS P HEEY REFHS A LT 2 ApH L

h B oo

() 2R FHFERTIFTE L2 k2 22 (Electric Capacity
Market Performance with Generation Investment and Renewables )
l. &
LRI E T 0 A £ 7 H(energy-only markets) 7 &1/ x5l
AOFRTHRFT o s @7 HFFF LXLPFTFE 0 4L R Rk
x ¥ 7 # (capacity market) & £ 7 % & # 4| (capacity

4

mechanism)z_ 3% 3+
2. FA R ik
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AT B ECEITE TR FET H2 R 0 Iy
MAFTHFBEI R RS EG A REELT S L

Fo S A HmMT A R E AR R R

I e A2 FRTA kA T EAP T o
St
AR T2 A BFRACT

(1) rffad 218 5 2 i > i (scarcity pricing) - 7 &% &7 &
BP %
(2) B4 FTLFREPGHLE MNEF R L ML -

(3) k#8773 7 & 5 A4 (economic rents) o

(D F2RFERME 2 LARREFTIRE 2 fIATS 22
{

RAAEDPFERNRE B FRL S o FBPF > BHHF T

ix?%ﬂr%w%od’??ﬁﬁ£¥2iﬂﬂﬂliﬁ7*"%%%
BT F G ek g B mEE T E RO
Bownt A¥EF R EEE (Optimal Retail Choice in Modern

Power Sectors )
. PEE

TFF L 2R THATDE A F R 2 RS el
GARFE RN > AT HRIPF R T LD FHRER 0 3%
BoaC BT 7 Rd SR T hpRE R BER 0 R S
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AR EAARZHFTLFEART  AFTRDG R T

iz & o

Bk

% Convex % ZEampd g i ivI@h > T iEH NE - A5

A
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2%
AT 2L EHmE R I

(1) » 2% 2R F BRI 5% 57 F Lo sy ; 2

TR e L R

p b 3 e
S B SRR T0Y S LA RE R B S
BE S AEN G R RS S0 AT b

BR A ET HY i TR E R % (Overlapping
Regulatory Authorities: Strategic State Compliance with the Clean

Power Plan in Wholesale Electricity Markets )

1. 2 &

33



MR R FMEERST L OFRARRIEFEF
( Environmental Protection Agency, EPA) # 2015 & 8 * #] =2
FTALT 0 BOF RS R i 2030 E 2w o 12 2005 £ A AL M E A
B 32% B BT v i3I8 (FE s k334 ) (Clean Power Plan,
CPP)» & R & W2 G PR3 T R e g » "L+
BT aE B R AT R B Y A A B P p R o

¥oooR A B - Mg TR R R B e
(Electricity Generation Units, EGUS) &, £ %x & (/L ErdE= 3 1 plt
PED) R R E R AW E R SRS £
g CPP #1% o 3g3 & At 2022 # BINEIF L dp et 2 i)
2 CPP ] ih MR BT | B 4538 2 3T B ABBcfe iR
BRI B Bt R R A 2030 & B IR o

SR R SR R AP E i o
EPA i ¥ #iF & 8 £ ¢ st (Best System of Emissions
Reduction, BSER) & = o BSER * At =58 £ 8L sl 5 ¥
FRBMEBLF I EXIARER ARG F LT DA I S
Bl 2 RER - FRBEFIRFFREFEN R H
PR FIE AT RN AR MR R e 2

Hid PRy BT840
TR S RB G RGN RS o KRB T e P

ERY (Fene s o T4 b

LAY NBRARBEFENRTENR L AE P B
3@1 FR L I'ﬁ’—? EE E P R F T4 HIRg fe R oo
B HBELEPARDFIREBARS B T d ‘épiz“*ﬁ%]?, e
% (RTO) &bz s sed BsHE (1SO) £ Fa A o § & Wi
R ERFLRF P -+ AL H0IF ARG R
2 (EGUs) & & RTO/ISO # AT » #F 3 43 e K% ik

)
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THFHT BT DER f Ao RELE TR TS
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) B F i % Epa T4 T ot 44 5 % (Dynamic

Macroeconomics Under Ecological and Financial Constraints )
1. P2 &

W TR AR I B A A ST e
¥k # j (global collapse) ¥ & &2 » @& 15 %k Meadow Fr

A

Motesharrai % 4 § #-H & >~ $3] 247 > R @ frid 5 BB g AR
£ im0k 34 €384 o 24207 Goodwin-Keen #-7] 5 A&
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CO2 Emissions s

5,750 -
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( Analysis of Regional Market Impact of EPA’s Clean Power Plan :

mass-based vs. rate-based standard )
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Electricity Systems: Intermittent or Baseload? )
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2

Cost Assumptions: Renewables Cost Less

_ Baseload: $100/MWh

§S[}% 4 Wind and Solar Costs = ($100/MWh - &) A =330/ MWh
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E?m e "
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g 3 SN
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£ 9 ong = w5torage
e 2 sl \\
58 -
oo a0 A =515 MWh—> \\
52 N
ﬁ g

i 0%

20% . r
40% 0% 60% 0% B0% 90%

Overall Low Carbon Requirement [3%]

Figure 1: Cost Minimizing Combinations of imtermittent and low carbon baseload technologies under increasingly
aggressive requirement for low carbon energy.
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Wind and Storage Dispatch for Enhanced Market )
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Yokota and Thompson, 2004) -
SRl % * MCMC (Markov Chain Monte Carlo) &>

B3 E o A NERBIERIL FEE RIPREIFE DT EE > Y

2L F >3

2L bk FBGEERE P EPRPHERELE o
MCMC - ;2 & F {8 & 5 a8 £ % #7834k - (Robert and Casella,

2004) -

ARG @i 12 EyRa 60 B A 2 Zheiiimh @ Bdy o B
w5z ()2 TR H g (2 TEE s L E (3)
DAEBEAT L FTAR E ARG o AT FREFFNNL S
VO enh i Hclg o Tl ML TR o do kbR R

S S ST REUE S SRR R

¥

FEHH P EG 5 UOF R e T - B % & 5 (prior
distribution) - ¥:

T dldg s Fch {§ Bdp R I o

4. %%

TEF LV R ORT AR AR E T REE TP E AR

2 i

She

HETHER T 2 e Pl i o T { F lidyp > T EE
(FPF R BN TR B ELL AT G he AP HWEE
(feje$ { $dp) P B0 aes T2 FARHE
N frt B A48T B MCMC 2% c BERR AT 3 ¥ 8 % on

Pl AR A FT R ES FHNFLH A IER o Bdrs
e ok 4 7T o
(2) ™MAELE 5 A#H R 4w kiE R (Community-Based Renewable
Energy Solutions )

50



EARE VAR EERE N R M A SR o sV B R
A B APA R SffeR F RS N RRARoA € o
AR A AP ARG IS TR RS RS
(bldoizfe B end 5 7 FFE L a2 R sl ~ BP9~ 7
#

RER) 2 EANE PR AERE cRaR S TR Y BB A

il

FHEFMNEALEFIR 2 BB M7 5 foaf 24 M hens %
g LG bf 2 siﬁﬁw%ﬁﬁuaﬁﬁ LY P A

FAE 3 RRRfORG AR R o

"R RwR A - BEMEFL Y AT RERRL - B
d - ARy (58 {/]) fo/88 % k| £
e At > HP - B A M F o AT R DR D
o R - 3, - S A N ) - I SR b o S VA T e S o o
A - BAEF A PLRT AR I AFRACG Ay L PR E
R & 2 Podopt B ie s 32 % o

AT EE IR - BAFL AN RV EOTHRE > U
Bm— Brool L H o $0 F AT BB 2R
IAHA| & _E’_QT%‘« %T#m/w\ ik o AP AFHES E2 - Bk
BRT RN R A BF B g s IR e
fosc s » Xt e R A R RS T Tl LR RE
PFwled ~ 2 R RarkEL Ao

Fybat Tk ik, O s £9FREF LR
i E > F 2 FRARRRETRE (CED)-

e
I FRE AL gl 2e @ 2 HB A A N IRAcE
Y 7 ] ?

51



RARIE B AT IE S 0 T P e CED FOMAAALRE 4 iR

% o

3% CED 43> A7 5 & <ML L 2B ERT3E o4
TR R BT > 8 B R S R A R AT S A
SR SRER LRI R AR S A

rEF R F BRL A i RF % £ (National Renewable Energy
Laboratory) e % a3 3+ B # g 7 & ~ EWME S L Fw e ~ 1Y
EoRIE R A f;b#;f[#‘%'lﬁ’* AHAET ARE P B AT IS
Solarize (g #8E & 7% 2 2) AT 2B T H1LE § 25
FER ik (PPA) -

3. &%
H & ﬁpﬂ¢mﬁ;@CHw++5m@u4&u@%i

S AR A AT Bk o AR RGAM I eh i & o B

FAEET OB IR EBE R SR - B ER

514 g doc g &f FoMEp B AEEa CED B 4

S Rt TRE AR RSB LB E o

4. %#

AT 8 R F‘L% 35 )/é. b ? %3 'flf’f[f’ﬂ$ FRA S 4“’”%@ R

T R B EEEATET VAR R LB

&

h

EFE P RBELAL ATRRFETAZBLFAERE - RE
P F A R B R A BB RY I E G M A o

=l PRAE J@M%Vﬂﬁ@%%ﬁﬁﬁﬁﬁ°ﬁ
B F R hieddkE p ) #(KI:HEE- BT & (i

ﬁ%ﬁﬁﬁﬂwmﬁﬁﬁ)ﬁiﬁﬁ%%%ﬂm% # = e

Solarize enp B 34 > M % 5= P ML R PPA. %= 2 M7

52



B PPA ir 2@ fle S fest i R = & F hocF hi 4 iR
FoAFIFARTAREALNER A ONRRFT L 2 Ak

XL

Fehx A R KR o B 3% 4o Solarize > B B i BAE

7 N F I M A A o
APRLHED AL FEPARATIBRAD hiEE > TR

SR AR 6 BRfeY R

(z) $-p &iF 2 WuA» B8 T % % (US - Japan
Bilateral Enhanced Geothermal System Project)
1. &
2011 & Flig g T am BT T RBHE - B4t
RS F R o S0 E3TTEH T4 KR p AL i E e

P~

F_&

B 2 FR A R e B AFTHE Y TN 3 AL
e RF A NGT FAFR A o A AF T E AR R
aﬁr’-?—.f} RBEETT™ > e g Sy RS IR ~ B0 R
HISfHTR R L E > B RS AGR I Kx antE e

A 5e A £8 T % 3 (Enhanced Geothermal System,EGS) B
BRI o B BT e Ak SRR #H
GdeegEqlr o p 2011 1k p & EGS 9 %FE ap A B
KRB kBT RS BRARMITOF Y > TR RGELEATR F IR

WA R A KRR 0 N BT R ATE A g

-

PAYT 2 FFROSBES P D ERFY 2-39% 0 1
B FEN RS 6 L B o F

2. F1g ik

53



& EGS 2 2 d = Geysers ¥ #4 % & # #%:h Calpine 2 2 i&
{70 p &%= & EGS 9 S ¥4 Hijiori 2 Ogachi § = # ¢ »

ﬁ%ﬂ*%%%%ﬁﬁ%»%%é,* GHES BAL 5B
TA BRHRET 0 X ARAM I BB RS BT G ok
%_‘H i’ﬁ %]’E‘ZJ o

3. 2%

AT AR ZEETHOI 0 Ar - IFEFAAR T Geysers
BAEE R A 2 er‘lj;‘;%;f#é{; sok4 g 90 E AR K-
A3 4 A b4t - 3% Geysers & # 0 EGS 7 &% 5-d £ Witk
FRE L TAEST A B Hhb B s o

T AR D FEERT F T BRE R kBRI R
WEEZEE > T B EORE B 2 g5k o A Y ¢ MK
BPphom A KPR AR E Rfep MBS OH B A

E BAG g Bhea i *

:lzt o

It
=
E
fim
F_&

FE - 2 R 4 BoAER B - AR RT
AP AF SIS e B AR RO FlAL 0 e d i
WA F IR BT B AR B £ ke EGS BR A7 %
FEHHLR -

o

T ek AL R AL el B g A AR Ma kT BAR S

W3 eh BERRRCES  ARBAR DR FOFRY FF ARG
FRA=K £ 77 Bom e g EGS ¥ R FRIET 5
SR e

AFRENRATEES S G o En M A- BER T F TR AR

AL IR 2 e P oL 2 AR e 0 R 42 e

54



SAA e P AR ARG G 20 BHu o EER 0 B
Rk L A R

() BPHEBEEL2AFTHEHPFTH 2 &F (The Impact of
Intermittent Renewable Energy Sources on Wholesale Electricity
Prices)

.

B lEd 4 i R(RES)™ * & 5 (
BPRPR) Flt > L2 ABF T 2T FEAFKE 2 vk

;,Lﬁ_f%" (- AR IE k& ‘*ﬂf#_

AATE L AR A F TR T 2 o > s
FRBE RS - F ST FREELAN R TS
R o BATHCAIR N R M R E T Rk R

2. FIE i

B -
FLRYZRES ST AMEF R g T2

o K@ E WA EHRAFILREERRE > URAFEPEL

AR e (R E>F R) ad & RE2F T E TR L AR -

3. B%

R BECRE 2 RIS T L RS A R

55



AR 2@EF S5 LA R AT PEISOFT R L GRAS

5 g2 4 o Aa 0 RIEY AR P F R E TR

Fijasadr PERFTIREFTEMZ RN B B0

FLRPLEEZ AR - PERAELFTHAAZTIR A FL T A
-G IE = =1 e s S I R B

Tt

THhES T AR IBRLI S TR T A2 > B L AR EL

FEIFHAP FLe%my o LTFHEL L RAET
EREE SR £ PN A WA k- A b SR = BIE AT S & AF A

B R OHEREC P B TR BT ART R (R S RS A
TTERA BT MAPFTE 0 AT I E R
Pk B o TP LA PRE S RAN SRR H TR 4B
4. %%

FEFTAFBEEELE AN RRES) T OF XA E 4B B2
B FR AT F R FHREL L R RT Y FHET
Bokds o b4 pad R SRR Bk S g4 0 FER 4 A RN
to i R A ETE -

N < Hb pi’ig
() ®M R & B3 (Phasing Out Nuclear Power in Europe )

1. P&
2011 #p 255 F 2 > 5IFEXRRE F HEL TERY
P A BLER AT FEMPE RS 28T e
AT g fFdAcE o YR I o = W% o A
REMPFREF PR PLIFL2ETEr > Bd PREFRH
HEREFAR PR IFB 2 F T 59

56



2. F g i

7 3 $ * multi-good multi-period LIBEMOD #-5% » % & 47
PRAREIS 2T P e Bwy 2T g ARE ]
o sl 2 30 BRRZwRAE ) TEXRLRTT
BFTHEMEFTA A A > 2 2030 2T 4 7w e By

=N
P

e

F

3. &%
AT Z %G T Z R
(D7 1% 23] A 47 x Hav 2 b 4 £ F 0 &
(2) 7 AI* AR E L EF TR FT S A

(3) 7 & 45 P RIS w30 BRI R BF -

Ep 2009 E P PR RANRFE T LB 20% LAY
FHR 2030 ERETT A ERMPTT PR HE A 442
PHBI A4 RFAENPT ISR F S FRFTINFTEE
PR R R AR IR A FT IR AR

R AT

(=) 23+ T B2 B2 &= & (Historical Construction Costs of

Global Nuclear Power )
J
P B R R Z X S A PR 1 Ehiak s N2 BEF
FBeAY A KRB AIMREL P T PFARE L2 2R
ARBEAC RS F R BT B R ¥ - o

7 RO TR PR T R e

57



s mﬁﬂ’{o‘tﬁ—‘r"fi rAhEp A By T EZ KR §
(?'r’;’@;é;g:%‘fﬂg WOARA g A AR R > A T RRA A

s SR H e o B B R TR FIRR b RYok R 0 - e

WG e ),%’%3'?% R B3t 1970 1) 1980 & R R R EFE -
2 o Koomey & Hultman (2007) -~ Escobar-Rangel & Lévéque
(2015)F % 1 ies B R e 167 AT R (R4 25 31 Wy
PR WikdE 260 AN R 2R AR ERFBORES
W ﬂ‘xlz’ﬁ%ﬁiid 7 p;ﬁ%@ i E R S TH R REERE
P RTEYy 0 T A 2o foi ek e o Dy R aEL A A
SRR o AP AEET T % 0 5 %ﬁﬂ%ibfrn R o

Se

Construction Starts of Completed Nuclear Power Reactors, 1951-2015
140
w
=
[
o 120
c
= Country
=
5 -
Emg Other
Chi
,E - u ina
o m South Korea
© 80 India
L Japan
(=]
© 60 West Germany
% || = Canada
g 40 m Former Soviet Bloc
c UK
= I ] France
% 20 I mUSA
z2 1l e b=
, J 0 m iR N
3 Ly 5 ) 3 a) Ll ] w2 !
\:9% cr):\‘z‘% \:9% ,D:\":'\ \:9»\ @:\‘gb \:3% @.\‘ga o @*9 \*’P 'FP )
FFFF e S

Bl 4.4 23T RoreE Rk R

2. BT g i

TIHAY Y OBk AR RImERIE RS & (overnight



Construction Cost Experience Curves of Nuclear Power Reactors by Country

Country

-~ USA

-+ France

-+ Canada

* W. Germany

Japan
India

-+ S. Korea

0.5-

Overnight Construction Cost,
indexed to specific cost ($/kW) of first non-demonstration reactor

0.25-

1950 1960 1970 1980 1990 2000 2010
Date of Construction Start

Bl 45 T RoeE o Ak (1R R RS])

construction cost, OCC) erffr ¢ #icdy @ # % 78 & 2 /glev‘ A AR
ﬁoin&%W%ﬁéﬁ%ﬁWEM%ﬂw@?ﬁﬁ%iﬁg
B HHER-ZR L2 TR P AT RIRERER
A RRTT 2 frTEAFR S Aot o ¥ £ AT 0
PiRRER Y TR LN T EY g o AP "R A0 =02

Gt T Y o 2RIERF A OCCHrz R P ind d o

IS

3. F%

AT BARRTSA MBI 0 AL HP T RUE Y
AR e AT FIEEFREA RSB o0 A
SRS SEE S NS S L R TNk Ty RS

BF A yebig - BERGF e I TR PR W s Ay o

K2 EHROFR R A ZHRALFHBS 6 0 #H

59



sl.

A#ﬁﬂ@*ﬁ%?%Hiﬁﬁ%ﬁ (6 gt f2 B (Bl4oFT 3
FIEGSR - g 1~ HACEA FRB AR R PTE 0 A
Gr B ) 0 A s G0 FTenfE:

AT AT THIBPRERDF L E%R o RIET - B
z\lir\%&%lw“v‘ﬁ%v‘ L2 2 AEF T B L B0
H g & AF A auiiE o Ay N E 2 A OBEK 2 R
%ﬁﬁ?%%ﬁﬁi’jﬁ%F24ﬁ‘ﬁﬂﬁﬁ&ﬁ#%ﬁ%
YRR ERDFTERNAR o

v T AP B RAR
(-) =% ~#»r#® 2z @z * 3 (Electricity Prices, Income and

Residential Electricity Consumption )

1. P&
FRE2 TP p oty 20 RE L VRIS 3T B
BEGEE AR BN RR A RS NEAR

N F T SRR ST ART R T
B2 343 FFahd 28 RRA L BF AT P A
RPpFHFLAG AT g ML A FIREZRE > P

B i E B N4

ETTRS

(RIS

AR A48 Y enig B & TR (panel data) o 1 #e g5 38 4

B R AR TR W forrE g R

IS RE R RFE L mERFEEE R REL

60



Lol Y
ot

3. %
FLHALGTHON 2 g SRR HR R B %
BRI FRZRIEFL > R LT REL LG PR

FLERT hE BP0 ATERERERE h 0 L 08
KEAR L B G R -

THRA LRI EF BT S L A g § e

TS T
E\'mml%ﬁ."[ ’/ﬂ ﬁ | PRE & e
i ERE T

(

Iy

) SR RBRE RRRFLF P B 1997 1 2004 :
(Energy Prices and Investment in Energy Efficiency : Evidence
from Chinese Industry 1997-2004 )

l. 2 &

AT g b RARG R A ML Y ERG AR ERDE
oo e G o j\)g:r;i%—é,l. e 3
ﬂi%ﬁ%ﬂb/}g"%%i‘fﬂ"}i %

e B3 ER A A Ry

B hipR#EE £dH 5 o

P
TP 2y hl & p ek
PR ST LN RG A
AR TVER o

BT 0 R 2 SWP B KR R R

N T IR SET P T TR oy

S48 RER R 20K G R S £



A5

B R LW 2R A B EIRP D ol B ¥ 4 F
G a7 kAT 8 o B 5 St B B dROE o

%% 6 5B FRIG G Y E—L(putty-clay)k F A 910 b

T P EEHEAZE TR AR RERAMREARE 5% T &

2. By i
33571%;,,\% ; RS - e ETRCA) 5 B E4a 3, (indirect inference) o
3. &%
(D armEd ™ A F Al e HERY £ % (SOEs) -
HEZERP T E RFehipmaste
(D%%ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂ’%*%%ﬁé%?
}'/Fb%\i“i'}ﬁi/d’ }$}H"\F’B "’Lgﬁl N f%ﬁir‘:’é’}‘
?3¢%@w°w*ﬁﬁ$wﬁ*ﬁw%%#$@%¥*
P TN TR e R R e
Cnﬁwaé’w%iﬁﬁawﬂ@Wﬁaﬁi
PR E - REED kg 0 BY %i@%‘rﬁﬁf*ﬁé&?
AL A R { B K Ra iR l% ’I‘é"r’ Pk

fe F
(price-investment channels)¥t X F § £ &t F L ¥ 7 7 (7

AT R R A N1 EY S MR ER LS
P AT AT REFRD ARG REE EPa T o AT
TRk R REREHE LR TORE

y =2 ;L"ﬁ_ﬁé\’}‘r—}—m ’kﬁf{ﬁ? E @ 5 /)ﬁ/ﬂ%;‘fﬁl%ﬁ?;% )

62



H)pﬁﬁ@?ﬂfugﬁuﬁ%ﬁal%ﬂkW%Q%WSOB)’

HEZEFPPAFLE > BB hiF o %o
(2) FHn RABERREALI > 2 A FHLALT FDE
RLELENE L I 3 A R & L

"
T EBUR G MAFHHYE L ERHE AR ER
o R G TR R

Q) =z  RELEFHF AL EEP DT EERF

P Ry

° I/E./,!“'Eﬁp j\’%‘ ’ E!‘Q—]’%l .:F.xg j#’?rﬁ;‘fﬂ
ﬁ&?&&ﬁi%%ﬁ@ﬁ%%ﬁhﬂ%kﬁﬁ&ﬁﬁ

g*iilg(prlce investment channels)¥t 3 FF &£ ¥ & ¢t F £ %7

Bt 0 27 3 1 — Ak (putty-clay) £ 2k — Ak (putty-putty) g &
2. DSGE - FH#-4] » BB F4dash R 7 F g

4‘_.
Kt
%
Y
oy
I
o
[e]

v A R AL
(=) i 2P R4 R §4 e &4 (From Fossil Fuels

to Renewables : The Role of Electricity Storage )

.
it
qﬂ,\
fim
|
“
o

Z Y AT ARESE S ABREL AN
BETHEFT TR S TRRABFAUFTEF IR - A

BEF HAe P AR A SR A AL R T HT ART

?\_
it
o+
g
ol
=
(ﬂ}
3

g

5 1L 32 24 $-3) (theoretical model of

63



el Y e W

directed technological change) » & £ 4~ 195k & i;’smim;ﬁ ATZ
¥ % > T HE A ‘iﬂ')?mf;ﬁ_l_.ﬂ’} R 2 k4w e
B 3 A AL AIRT AR R - @K gaﬁQJ%E,&g
RIRIEE B BT R AT

3. &%

AFE 5 2T TR B AT P e

(1) B #E 2 i e e Rl AT 4 o Harh

(2) 34 BEGHIFZ QIFTH P AL 2 h2 DAL RN
ZAIFT P REERE . T bhd R A R REE 2K

160 -
140

=120

2100

>

£ 80

% 60

O 40

® 20

S 0

2 < <) o0} o AN <t O 0 o . < ©

= & g g 8 o 84 od 9 & g 9 9
™ Ty ~ o — %) o) = 3 S 3 2
- - — — N al I\ [N I ™ 9 0
o o o o (@) o o o o S P 3
N N (9\] N N (9\] . N N N (\I. ~ &

m Baseload = Flexible = Intermittent
f!-ki\“@?, 5&:}:}_& ;,"i\);?? FEEE D
W46  RIohar R bl
4. T

(DR P BT AL e RER 2 S 9 8
I

HE A WRE RS R A13TI9T 0 5

64



(2) BT A ,é]',‘;;}j;lh—-r ’ﬁ*r—g’\“?’f’n‘i%v}éﬁ rﬁﬁ:ﬁ—}bf%
FralE AR BRI ATREL BB o

(=) F@* it iga sl ERL A 5 & (Optimizing Energy
Storage to Balance High Levels of Intermittent Renewable

Generation )
1. P2 &

MY kd ® R G5~ & University College London 2 Paul E.
Dodds =74 &1 5 ME* iBit fha k5 I B 2 T el @ ess

Mz g 4 5k g 3R AT Rk SR (UKTM) $ 7 e &8 et 3

Hd Arac iRk SUHCE (UKTM) g AR 3 Fe figae = 38 2 i o
S5 2 IRIBHFIE A BT ] AT

FRECfop AR o EHAIE T LN LR R s B B

F* UKTM #0235 E ol B e 73 R = B 2050
£ BB 0 R P Ve s (DR T A R (Grid-scale
storage) (2)7 # #4 5 = R 5 (Power-to-gas) ; (3)# st (Thermal) -

TRTR S RDT Y £ 0 GE BT AR R
%ﬁpfﬁﬁ%;?¥ﬁﬁé*%§%jﬁkﬁw;1%
FEA BB E & - oo Pt Eos o FlART 4 B S A o
TH R K A enE o

A,;z_{

m,,
o

65



B Grid-scale ® Power-to-gas ® Thermal
Bl 4.7 =K 2050 & Mpk 2 iEa BB

S
by
&3
3
=g
Rty
&=
o
=
)\-
oy

(]-) ﬁ'—? 12 LR ?&lyzqﬂb—% J?“Z‘ _',E');?f%
i A RERfeT 4 L
FIL K2 (FF o

(2) 7 PR & FERE A = 3N ik g o

AR
(") iﬁ]{ch#%??%j\Lf%KQ /%/iﬂb/};ﬂ % {" Fmil?lélpq
WA E? (Limits to the Future of U.S. Coal-Fired Electricity

Generation : EPA’s Clean Power Plan or Available Reserves? )

1. p22
SRS AUy B ERET R 200 £ > W1 RE R

—_

Fod v RIGTIERAET cBARAEFRERTST LV RERE
LRGP Ay 2 R R A ko E R AE P (ol
proved reserves of coal reserves) » (53 B &2 1 A2 4n b TR w2 0 &

PRGBS YEELT s ARVIRABERE - R ERE W

-

66



RN ZBEPREZERAG P FREBLT B REEK
ED P oERE LRI TP L > T LR TSR £ Wi
B A (EIA) T 2 R b g > Bl r R afdpizatiiip
B2 8T FRMABRT RS RRE Y fdp BRig Y
ERTEREFF CEIA F 2RV BRI 0 B3 i1 20
E2RRREL G AR EREREERLRT ARG A
RFl P e IR T BRELAENNR V- S o
FRBFRIFEAF 70 RMEEE > LAZRRBFRET &
% fg»\d;—éﬁgﬁju;;;agﬁo
2 W% FREPA): FIZATT F & FIED] 0 F S
%

VR o RE N RIE

,I,;l_: /l}]J ,’é‘rl ’ij“; >4 g ‘/‘é"“ ?;d:_‘?“! g/‘:i g"‘ o ’:if‘{# "éz }g}i t'”-i—’ﬁ —‘Fl:](%'g":';‘ &g sg gﬁ

‘!
%?Ei*&’”élﬁéﬁﬁﬁéﬁwiﬁﬁoﬁ
V-3

i%éﬁﬁmﬁéﬁiﬁﬁﬁw%ﬁﬁi@ﬁﬁﬁg b

DR ST @#Flﬁ‘%ﬁi‘{‘%a%ﬁ S R R NEe S
HEFEINRTEAHT A ALEEE > 2 BPEARREF T AL
2HR
9. Kk

AFTF A B IF 2 (survey review) o £ FCREA B 20 24
B2 R RERRESE S P LB ES T f R DR
FHEFAGFH > TR LIS 2R RREPM 2 1 2R T

3. Ba%

67



(

ERSFRLAR N SR RBHE P LT R
BHEFH - FRD B AUFRHEDT > © 6 R £ 5 R~ 2
BREATRAED D0 EFNPZFHRLER - FIRFREK
251%%¢?“§rﬁﬁ%%y@ﬁﬂ%%ﬂ@ﬁﬂﬁgﬁ
?fpgj AR BB DA B 2 fiéi -
UL MR AIFIE o X R ,%1@ B B rm‘f'J’?iﬂ'J Lk

(]

32
o

22015 # 5 "HTEFARARER c ENRRMFT HE RS
B B EAE SRR R -

Eyl‘q}srﬁuﬁ hipd 2 FE N R EE 2 ;?fg's""% -
BEAR A FiE 0 B A j\qﬁ EEENRTETE S 2ZMEOCR
HERAKERL Aol B F KB o
4. %

EIA Agea 2 2% TREE ) By & A5 SR & 5%
PEER AT I AR - PR ERAD I SRR
52 Lq$%hﬁ’iﬁ‘??‘i?ﬁﬁﬁyﬁﬁﬁwgﬁ"Fé

FRLL14 o ¥-2 0 I AHEFRAFRFRE S > BWER

4

Bos FURFEGRFFE2ZE RN ARG 2 PR BUER
ARGERFE R AR B

) 7 f% 2001 3 2003 & ERT AN RF AR FE2RE R

"

( Understanding the 2001-2003 Boom in Natural Gas Capacity in
the U.S. Electricity Sector )

1. =&

SWE 4 ALPES 5 R 4 2001 3 2003 £ B 0 Fric Bk i

R - B9 4 0500 E kWA AFABERS ARG T

68



E2

2. ¥

o ibk B 2 th R R A AR B 4 & 2007 & 0F
Bz o AT NEBRF] > ¢ A REKREL DV F
SR ER R RE R FRE %]ztkw%a s LR GRS TR
0 #iP g4 pd ivEFH4E
BEREZRIIrBR R H 2B o
T RAARFEEFEHE o ¥ ob 5 1997 & B RIRB ;;;ggp
S 5

0 (NAAQS) #f & § foift = % 4 5iE 8 5 Jit

Fde 1 X RFF TR R E D) PE R

AFEY R BN HA S A kR NAAQS R -

LR R E Rfo il TR $ 1996-2009 % A F AL %

S O T L E I S SR
FORAEAS PR R AR L] S RP

W

i S

v‘/z:

I

AL UPERARE s FH IR B H F"ﬁz\ﬁ[@gr%%

BBz F ok A S A o

A’{

Bk A8 A WA A A SRR T A R

%’—ﬁ,s‘%%lﬁkaiﬂ‘ P‘;. ”ﬁ%?@‘ﬁﬁié\‘{%’ﬁ ?&E’i%j‘b’

=

69



fu

2L =

4 n‘Ev‘\:/HE
F?L"‘%%f‘?ﬁfr PP HRE T ot SR L R R ok
oo RN R TR SR F R TR pd g

SRR F R EEEA 2 0 PR Xk DI IR T
W Y - B BERFICNE R DI RIFE S TR
AR EPEFTARFARTEFINL 20 00 7o

TP LE N F RBORALE R ETRAAA LA
XIRF 2 FTER e T AT M FRINT I RFEE R

Db B PR BT X R F AR Rn g x> ©

) RERF AE A AR ki iR? (Is Natural Gas Still a Bridge

to the Future?)
1. £ &

- B FIET o R RF ARG AU e A RFHR ~ Ale BB
SRR AL o

PIREIT Q0% R (e RBEE Y R ARt b
F)Ad it i 2l o B RfexRFakoFEd TR A
FREBR  (ZTFLF ot F ke d s » 22k AP IRE
BAG a2 38X 2 RUp ) e S B RPRIET » A
P&
= 5 1 (CO )& Jp "8 14 50% » & 2050 # 2 2 '
B RRGEARE T0%0- F AR % BB E Y RRG
iﬂ#k%{u—ﬁ\)@gw IS o

%ﬁﬁ“Eﬁﬁﬁﬁ%%ﬁﬁﬁho“?m&%wﬁ+ﬂ

70



N

x

\

-\q\

=k
—\

BEP Rk BFE L YR o X AR F R A T
hREATE L e o xﬁg TEFHE N COy HPEFE LR E T
LA ib 0 30% o Flet o X RF T a0 A e e R — {2
i e AR — iRk
%ﬁ%ﬁ%%ﬁaﬂ%ﬁ%ﬂoai@’ﬁ%%éﬁ’EW
HE > HRNALPEHEE © 2 A4%&K > 2 F$3/MMBTU £ $18/4
MR e Tl REE fi%gTiﬂmGMDmé &3
Filtl ¥ Sipite & 2010 #E K> FREELE > & 5

¥

6@

i X RE v R -

E
B PR o Fl R e PR o Mt R F 2
R EE A AR A A S ARG FREH O IR IR
3%’?Ubﬁﬁﬁﬁmi 4 AF 4o EOn e RWE % (77 % 3¢
i B F AR R o
THWHEHD IR OELT REAE A AP W R RFE
BT RERAFE AR IRFAFTRET] RO FFHN G
PRk ERR AR b BRF T OET A TR
& E g NATE 20-30 BF A R AR (X 1GW) IiEE RS 0 Rk
FROBS AR A FE P WALSI L AERDTFFTE
= 5 ¥ BRI 0 FE A R T E B T AR o
P RV RSP L % B  H

|l

(o]

TEmer <
X RE > ARE I T AL bEr o fud A g aE

BIfcer & enx X5 8 T & A DApHRg -

<l

ﬁ;;]g\lj\,l’}_ﬂ

‘%‘3

BT R ALAE A PIRF IS P AR

71



BIRE A G2 > s s L 3 EEEF U A ke
BFRFA L o w2 r G 0% v r o F L HA TP 600
SHEETYT o 2000 B A F AR 20 B AREL R

&

* T SRR X ARG R CET

R ER 2020 Er R ARF Io RE ] 80bem b oo B
BT g EF AL AR o BT R F 20t
(Mozambique)frir & £ I (Tanzania)#-3 E i E « R Efrdi v
2. FF 2

AT HwEARTE R AR X R R RF R L A
HA o e AR E S BB 2 R
BF R o A S e p R R - 2 J] R

KEAKXTRFBROES > A J PR IRF T REF BT
i‘a—w ’ ,}J %iuk; =AY ﬁ i ’i#;}li :}.L °

7
Ry

ARF ORI G BB FE R
fro&r I

£
ak f
P R &i%&@%ﬁﬁm"%%%ﬁﬁﬁéﬁ%ﬂ
x

o
=y
sp,.
ETINS
nd
;“:‘\7
R
ol
>\4_

72



> 1® E}ﬁﬁfé—‘;‘i

(=) ¥ hf zRRBRE
% F %8 ¢ &BIK| P ¥ (2015 United Nations Climate
Change Conference “COP 217, 11/30~12/12) » >3k § ix %18
RAL VE o ¥y ERERAE FRET S 7 FIRH
ﬁ’ﬂﬂﬁﬁﬁﬁ%{ﬁﬁﬁﬁféﬂwm’iﬁéﬁiﬁ\
(Z)F ° FARMEP -

MR REE ST > VT 35 CPP & Ef i3
%%%”ﬁ%ﬁﬁ%ﬁpi’ﬁﬂ%%ﬁ%%¢$%%$ﬁ37
B ibX 20% X AEREHIIL LT 0 FH S RAET
TP o B e G R oo AP A g RIE R LI

B ERBEFRAMAE LT F R0 2P - = d 350
HHEIRNEF - LALFERE8F LA uh BRI L
PRALKER A AL ¥R BB TMAYE IR h

4B o

(=) #20RPHFEaER

1. a0 Rk AL

73



BFARFI LR RLIET  BaRpHar arg (L L o
B R e & e BT SROBT - 12T e
SRR B R E R R AR 0 B0 2T FE 99%
SR TEGE RG] o @) REE TR OF R 2
PHAFS fag Hbenigi Ky > B -

FPOEE TR THD Y LA KRR LA o
B~ F P BRITE AR OB R T EEE O <

BF & AR FITEE 21T R AL R TR

2
BHEWEHELNCEEEY B ARFRET 28R o

FEATRREEVHER T2k R FRFEN
R E RS E S AR RN AR OE B 2 QR E
BrE e o APMHme WL T B H b 19%-e

2. TE£FH b, BE 3 8RR

7

B3 RIMACE B

EH2EAY LHNALT ERF
HIugFifaihand B o poiH AR FHLRTE

AL AT hoo AFLRE R (-)F e FuR
DA b A E M RE A 0 g T AT

U)ﬁ%iﬁﬁg%éﬁpi\ﬁﬁﬁﬁ%‘ﬁﬁﬁiﬁui

By e T E RS > YRR L > FREFHNL

74



(=

e RS R Ee s 2 R LR A L L
RE2FLHBEER Ko o 4

(2) Twagh  FHFELGE

%;Fﬁ;?»%a LR IR AP

RREL P -

Aok et g (4 AR BF R § O EERT
)

—Z ) AR AR R(EAPM AR R

o ARnia LB ERT ap =+

B &XMaz » THT 2

w7

*ﬁ.ﬁj@'4nb})ﬁﬁj¥§fﬁﬁﬁﬂrﬁ'g,g4« %%E’F”fﬁ”ﬁﬁ_\

HER - RFEEFE Y %

RS R A AT

M)fﬁf&mg’ﬂﬁ%

, F

S
Z_ AR R @ T
we P

FEFRLD 2R RIE

A hBea TiEEN R FAHEL AN Rd ASH Y

2 H G 1Y Fa SRR R

25T

BF S ARM o 2 RE

N TR o 2 (SR I L RAH S AR AN R

B o v I R

) R £
A SR F
ARG 2 Pl LARILE R r

A TR FEEEEAL LD

311 %&i%ir{7 R -

E 3

F A RA

i iEER

Clz o R A G PR

HMw T L TG 4B B9
2% m P HFFTRIEA T S HENPRIFEI > FLE RS

%

A E R

FLA B EFMH)EI P



RAHE S T AR AT R T AT RERE N
M e -

A E giﬁ,;&%ﬁvﬁ;};;}ﬁ s PR LR D
AR R AR R TEATE R e H *‘Eﬁ‘“i&aﬁ"’ AR’
ETEeBm~sawhx 23 Btz £ H 5 B4 ?1%%@0%

hERS L2 AR AN AFEFERRT > B~ P

P
E-
s

AY
3

e I S R VAR Ak S

) AP F IR

AR TP EARNREHE ¢ (CAEE) ) FR%ELIRE €4
g2 - AP L IAEEZ £ & MR F o 82 > 2007 #
AyEBS - B IAEE T E € - AR HELRIE A
EEF FHREPN FERAELE O UARFERY KA
ZAIRBR BEAD P A RBIHFIAE € RPFELE

1. Fps s 3

A E P IR PR ehk € (coffe break) > & 7 d ww ik
RS S T H (Mt B RS TR EST
ConocoPhillips, % i % 2§ % # = gR&r= ¢ Williams, 27k h
P L% L A L ¢ Global Association of Risk Professionals,
GARP % %) ¥ B 42" ¢ J 40 g BBk e > "4 4Bl F
Pk 215 L85 T2 53 H - FRE)

BEEF AP TR ARG
g

NS

g e

PR RAMATR T EL RO A1 - &

Y

76



N
vn;
Cm\:\-

1\

LARA R LGRS AT TR P 2 8
PR AL F AR ER AR A
TRk A AGE 4 R F BREAS T AR RGP # LTk

R
£k eh

—
ETIRS

N

AR ERTI S % S E e o
2. 845 1 B %#E (Case Competition)

~"\‘&gvi«ﬁipllﬁi;ffr%mr§4pi@ ﬁ%JIE—B & 1

AR ERY i P L2 LR BR EFEHH -

KGR RG ERARE E T e WS
B OB AR M TP B S FRL o SRR 3
FPELFT R WP D ofA S ko kG 3 E#
MG At E € Rk o AR R AP TG g

& s (i A 3 #81 King Abdullah Petroleum Studies and
Research Center, KAPSARC) -

SEORFIENE EW £ FAKY 5 MBS 2 A (shifting
production)feif  #-5% cha AEHF F o A RE A T 0 S F B

HF¥FZEUNEF R e HEARE - 1 BF oL A 175 5 A#D
%%E‘—ﬁ?ﬁ;f-’l\—]}\tﬂ%°

Baop P oo R HIAE o PR 2
g?i"béi%“:\@% ﬁ%ﬁ% §,4 LEjaén ﬁ$ ’}3
g foplf ~ 7 s FRt 1 ivis g 5 ol = b

SEEBGEL > T IErES BEAFRBORL A 2 E
3 A S R PR EER FRERERIFE DN RS



3. % # % ¢ (Reception) L 35 &2 § + b 5 % &

X ok K
oyt

—

AR EEAVRE Vb - BREF GO T 6K

B g ms] o S| B AeT

N

gLy Faaig(theme)d & 1 d W ERF FHEOES

»

1)
(10/31) 4577 5 & % & (Halloween) » F]y* 3 9%H = 45 20
10/26 (- )enid 3 &~ 7 < or & ¢ (Poster Session and
Networking Reception)# ¢ 4c » § ¥ & 1 4% » WHFF ~ T »
PEEASIERpTIRI S gk Ry - L AP A AL

B B AR o LA 3T H B o
(2) FEE gy vl FITEENE! K,ért”l BACTE N BPENE

78



L g TR 10/27 (Z)RITRT HEE B 4 Ling e

j7 % pe(Andy Warhol Museum) B 7457 i B ehds & 5

% 1 ;% jm(Andy Warhol) £_% & & F #Fprenh 55 > v 2
TR R AT Ao o E ke B L

PRSI B R R PHE A I

gxli

g -
&
3

YN~

-
w
[e]

‘R BEER

GBS R G R 0 AP PR R BT R
FORRATAS AR A 23 A R B AR B R
FeRBET s LA R F ERBRE S FENAIL A
FEHREE WG A 2

G

s

&,%%ﬁ?ﬁ,%i A
GYERs RugRY ¥ 5 .

.

S gk F R ERATRE
—HARTEFEF o Uit pAFOEL S @ 1 g

‘\

HEASEDT o %

B BB R eI P @ AP RE N (R R T
E’E‘_r‘ﬁ ’il ?ngmfﬁ’ \L/n“fﬂ; E’f”ﬁé,@‘l““%}ié/ ,K;%q)
LIF S

$EBRAFE 7 (225 TR

N+

LF o 2 RAEORE R T AR LRSI B
RGN LA B > TR BEEBEAEIREL N ER
HRLE o EREFIRES BB DA A A RERERED
FEARTE > TP 5 %F’A\/)r%' » 2 WA H R RIEAME R 2

WA AR R 0 R AR L F BRI S TR L i 4 o

2l

79

~N



Tk S AP E N A B E e B SRR B AT 6

G3

RHEP AR EAATEFAAERMBER AL RS L
IEREBEPFL A B RE RS R L T
ERPNPATEFI A E

/

P&

7‘“\

? lE » AR B B ET

>

SRS RO R R 0§ fh T i sh 1Y A R Adt RS AME B h

¥t Es AR REAL € HpL o HAea LA o

W

80



ik 1+ g3k £ P (Conference Program)

™ maall

33" USAEE/IAEE NORTH AMERICAN CONFERENCE * OCT 25-28. 2015 * PITTSBURGH

PLATINUM SPONSORS

" bp
vvvvv 9y, W e .
’ﬂ Aramco Services n ﬁ COHOCOPhI“IpS EKOHMObll

AMERICAN PETROLEUM INSTITUTE company

GOLD SPONSORS

@P ENERGY CAPITAL MANAGEMENT
SILVER SPONSORS

center for
ENEeRGY
EPRI |y INSTL  SNeRSY
e versitvis 839 hare
PARTNERS

Er d = (D GARP | S,

::::::::::::::::::::

Robert Eric
Borgstrom

IINREL Q) Pennstate Resoyes . Williams,

Enency ConsuLTing
COMMUNICATIONS PARTNERS

E'ﬁ:ergy

HOSTED BY SUPPORTING ORGANIZATIONS

THREE RIVERS CHAPTER, USAEE

a-1



33% USAEE/IAEE NORTH AMERICAN CONFERENCE P.1

REGISTRATION

12:00 noon - 7:00 pm = Duquesne Room

USAEE COUNCIL LUNCH (BY INVITATION)

12:00 noon - 1:00 pm = Sky Lounge - 24th Floor
Sponsored By: Williams

USAEE COUNCIL MEETING

1:00 pm - 4:00 pm = Benedum Room

OPENING RECEPTION
6:00 pm - 7:30 pm = Commonwealth 1, 2

CASE COMPETITION

7:30 pm - 9:30 pm = Benedum Room

Eric Hittinger (Presicing)
ASSISTANT PROFESSOR,
ROCHESTER INSTITUTE OF TECHNOLOGY

Team #1 - 0il Selutions International
Hanjiro Ambrose

Arash Saboori

Ben White

UNIVERSITY OF CALFDRNIA, DAVIS

Team #2 - CMU EPP
Nathaniel Horner

Erin Mayfield

CARNEGIE MELLON UNIVERSITY

Team #3 - Haas Energy Team
Stephanie Moon

Avanti Tamhane

Yuriy Pryadko

Andrey Gutkovsky

UNIVERSITY OF CALIFORNIA, BERKELEY

STUDENT MENTORING SESSION

7:30 pm - 10:00 pm = Sterfings 1,2, 3

REGISTRATION
7:00 am - 7:00 pm = Duquesne Room

STUDENT BREAKFAST MEETING
7:30 ah -8:30 am = Commonwealth 1

CONTINENTAL BREAKFAST
7:45am - 8:30am = Kings Garden 4 & 5 Foyer
Sponsared By: ConocoPhillips

PRESIDER'S HUDDLE

8:10am - 8:25 am = Liberty Room

WELCOME AND INTRODUCTION

8:30 am - 9:00 am = Kings Garden 1,2, 3

OPENING PLENARY
THE DYNAMIC ENERGY LANDSCAPE:
NATURAL GASINTHE U.S.

9:00 am - 10:30 am = Kings Garden 1,2, 3

The astonishing grovth of ratural gas production from Marcellus
and Utica shales raises bokd possibifties throughout the
region, the nation and the rest of the workd, A panel of leading
energy economists and stakenolders will define and probe

the extent of the domestic and global resource, and discuss
opporturities and challenges in capturing and sustaining tha
broad economic, mgioyment, rade and even environmental
benefits of shale gas, while ensuring public health and safety.

Benjamin Schlesinger (Fresuing)
PRESIDENT, BEMIAMIN SCHLESINGER & ASSOCIATES LLC

Vello Kuuskraa
PRESIDENT AND GHAIRMAN,
ADVANGED RESOURCES INTERNATIDMAL, INC

David J Spigelmyer
PRESIDENT, MARCELLUS SHALE COALITION

Rusty Braziel
PRESIDENT, REN ENERGY

COFFEE BREAK

10:30am - 11:00am = Bridges Room

CONCURRENT SESSIONS: 1709

11:00 am - 12:45 pm

1. Shale Gas Impacts
= Kings Garden 1,2

Diana Stares (Presiding)
DIRECTOR, CENTER FOR ENERGY POLICY & MANAGEMENT
WASHINGTON AND JEFFERSON COLLEGE

a-2

Shale Gas Development and Japan

Clifford A. Lipscomb

GREENFIELD ADVISORS

Hisanori Nei

NATIOMAL GRADUATE INSTITUTE FOR POLICY STUDIES
Sarah J. Kilpatrick

UNAFFILIATED

Yongsheng Wang

WASHINGTON AND JEFFERSON COLLEGE
Mitigating the Climate Impacts of Shale Gas
Development under Uncertainty

Zachary A Wendling
INDIANA UNVERSITY BLOOMINGTON

Direct Economic Impact of a Marcelius Shale Well
William E Hefiey
CLINICAL PROFESSOR, UNIVERSITY OF TEXAS AT DALLAS

How Much do States Really Tax Oil and Gas
Extraction? Effective Tax Rates Across U.S. States
Yongsheng Wang

Max Chomas

WASHINGTON AND JEFFERSON COLLEGE

Jeremy Weber

UNIVERSITY OF PITTSBURGH

2. Wind Energy
=« Commonwealth 1

Varun Rai (Presiding)
ASSISTANT PROFESSOR, UNIERSITY OF TEXAS AT ALISTIN

Is Willingness to Pay for Visualized Landscape
Amenities Sensitive to Screen Size When Using
Web Surveys?

Pablo A Hevia-Koch

TECHNICAL UNIVERSITY OF DENMARK

Jacob Ladenburg

KORA

Improved Experience Curve Indicates Large
Future Cost Reductions for Wind Power

Eric Williams

Eric Hittinger

Ryan Williams

ROCHESTER INSTITUTE OF TECHNOLOGY

Optimization of Wind and Storage Dispatch

for Enhanced Market Opportunities

Kwami Senam Sedzro

Larry Snyder

LEHIGH UNIVERSITY

Optimal Wind Farm Siting Decisions in the Midwest

Julian Lamy

Paulina Jaramillo

Ines Azevedo

CARNEGIE MELLON UNIVERSITY

The Value of Waiting for the Wind

Olvar Bergland
PROFESSOR, NORWEGIAN UNIVERSITY OF LIFE SCIENCES
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3. Electricity Market
= Commonwealth 2

Peter R. Hartley (Fresiing)
PROFESSOR & BAKER INSTITUTE SCHOLAR, RICE UNIVERSITY

Market Power in Power Markets:

The Case of French Wholesale Electricity Market
Sophie Meritet

CENTRE OF GEOPOLITICS OF ENERGY AND RAW MATERIALS
Thao Pham

UNIVERSITE PARIS DALPHINE

The Missing Money Problem
Nora Schindler

Klaus Gugler

Mario Liebensteiner
Adhurim Huxhimusa
UNIVERSITY OF ECONOMIC

AN

0 BUSINESS VIENNA (WU}

The Economics of Commercial Demand
Response for Spinning Reserve

Michael J Fisher

Fallaw Sowell

Jay Apt

CARNEGIE MELLON UNSVERSITY

The Private and Social Value of Blackout
Risk Reduction

Anand Govindarajan

Seth Blumsack

PENNSYLVANIA STATE UNIVERSITY

Electric Capacity Market Performance with
Generation Investment and Renewables
Cynthia Bothwell

Benjamin F. Hobbs

JOHNS HOPKINS UNNERSITY

4. Energy-Water Nexus
= Benedum

Kevin Forbes (Presiding)
ASSOCIATE PROFESSOR, CATHOLIC UNIVERSITY OF AMERICA

Drivers of Dry Cooling Adoption
at Electric Power Plants
Fletcher Fields

11.5. DEPARTMENT OF ENERGY

Pricing Scarcity in the Shale Industry:
Incentivizing Reduced Freshwater Use
and Increased Wastewater Recycling
Shanti Gamper-Rabindran

ASSOCIATE PROFESSOR, UNIVERSITY OF PITTSBURGH

Exploring Energy-Water Issues across
the United States

Peter Kobos

Vincent Tidwell

Barbie Moreland

SANDIA NATIONAL LABORATORIES

Hari Mantripragada

Haibo Zhai

Edward Rubin

CARNEGIE MELLON UNWERSITY

The Energy Water Nexus: A Dynamic Spatial Study
of Natural Gas in the San Juan Basin, New Mexico
Katie Zemlick

Janie Chermak

Bruce M Thomson

Elmira Kalhor

UNIVERSITY OF NEW MEXICO

Vincent C Tidwell

SANDIA NATIONAL LAEORATORIES

A Network Formulation of Competing
Demands For Water and Energy:

Transaction Costs, Property Rights, and Rents
Patrick 'Reilly

PH.D. CANDIDATE, MINERAL AND ENERGY ECONOMICS,
COLORADD SCHOOL OF MINES

5. Modeling Oil and Gas Markets
= Brigade

Mine Yucel (Presiding!

SYP AND RESEARCH DIRECTOR, FEDERAL RESERVE BAMK OF DALLAS
The Components of Natural Gas Price Volatility
Matthew Brigida
ASSOCIATE PROFESSOR OF FINANCE,

CLASION UNIVERSITY OF PENNSYLVANIA

The Welfare impact of a Production Sharing Contract

Fazel M Farimani

Xiaoyi Mu

UNIVERSITY OF DUNDEE-CENTER FOR ENERGY
PETROLEUM AND MINERAL LAW AND POLICY

A Structural Econometric Model of

The Dynamic Game Between Petroleum
Producers in The World Petroleum Market
Khaled H Kheiravar

Amy Myers Jatfe

C.-Y. Cynthia Lin

UNVERSITY OF CALIFORNIA AT DAVIS

Modelling 0il Markets

Janie M Chermak

UNIVERSITY OF NEW MEXICO

Robert H Patrick

RUTGERS UNIVERSITY

Modelling the Australian Gas Sector:
Economic Impacts of Western Australia's
Gas Reservation Policy

Kelly Neill

LMIVERSITY OF WESTERN ALSTRALIA

6. Dennis J. 0'Brien USAEE/IAEE

Best Student Paper Award Competition
= Sterlings 1

Thomas E. Drennen (Presiding)

PROFESSOR OF ECONCAICS, HOBART AND VAILLIAM SIITH OOULEGES

Energy Prices and Investment in Energy Efficiency:
Evidence from Chinese Industry 1997-2004

Sarah Le Tang

BRANDEIS UNIVERSITY

Optimal Investment in Competitive Energy-only Markets
Hamid Aghaie

AIT AUSTRIAN INSTITUTE OF TECHNOLOGY

a-3

Drilling Down the Bakken Learning Curve

Michael Redlinger
COLORADO SCHOOL OF MINES

Wind Power Producers' Costs And Associated
Market Regulations: The Source of Wind Power
Producers' Market Power

Yang Yu

STANEDRD UNIVERSITY

7. CO, Abatement Policies
= Kings Plaza

0zge Kaplan (Presiding)

FESEARCH ENGINEER, S ENVIRONMENTAL PROTECTION AGENCY
Robust Optimal Taxation and

Environmental Externalities

Ted Temzelides

RICE UNIVERSITY

Borghan Narajabad

FEDERAL RESERVE BOARD

Xin Li

IMF

Environmental Policies that Maximise Social
Welfare: The Role of Intergenerational Inequality
Frédéric Gonand

UNIVERSITY OF PARIS-DAUPHINE

Pierre-André Jouvet

UNIVERSITE OF PARIS-NANTERRE

Intergenerational Emissions Inequality in
Germany: Are The Younger Generations more
Environmentally Conscious?

Dragana Nikodinoska
CHRISTIAN-ALBRECHTS-UNNERSITY OF KIEL

Assessing Economic Effects Of Malaysia's CO,
Emission Abatement Policies: A CGE Analysis
Masoud Yahoo

Jamal Othman

NATIONAL UNIVERSITY OF MALAYSIA

8. Coal, Generation, and the
EPA’s Clean Power Plan

s Sterlings 3

Christophe Bonnery [Presidiig)

DIRECTOR, ECONOMICS & PROSPECTIVE, ERDF
Drivers of Coal-Fired Capacity
Retirements in Electricity Markets

Eric Bowen

WEST VIRGINIA RSITY,

BUREAU OF BUSINESS AND ECONDMIC RESEARCH

Stratford Douglas
WEST VIRGMIA UNIVERSITY DEPARTMENT DF ECONOMICS

Power Grid Reliability: Implications of
Environmental Regulation and Coal Plant
Retirement in Systems with Large Scale
Penetration of Wind Power

Mohsen Rahmani

Gabriela Hug

Paulina Jaramillo

CARNEGIE MELLON UNIVERSITY
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Limits to the Future of U.S. Coal-Fired
Electricity Generation: EPA'S Clean Power
Plan or Avallable Reserves?

Lori Smith Schell

PRESIDENT, EMPOWERED ENERGY

Coal Mining Technology and the
Allocation of Income

Stratford M Douglas
Shuichiro Nishioka
WU DEPARTMENT OF ECONOMICS

9. Emerging Technologies
in the Electricity Market
= Kings Terrace

Mina M. Dioun (Fresicing)
PRESIDENT, DIOUN ENERGY CONSULTING

Community-Based Renewable Energy Solutions
Sharon Kiein

Stephanie Coffey

LINIVERSITY OF MARIE

An Analysis on the Economics of Smart
Community Connecting Commercial and
Residential Sectors and their Future Subjects
Yoshiki Ogawa

PROFESSOR, TOYO UNIVERSITY

Estimating the Annual Microeconomic Benefits
of Vehicle-to-Grid Services in New York City
Gerad M Freeman

GRADUATE STUDENT, UNIVERSITY OF ROCHESTER

From Fossil Fuels to Renewables:

The Role of Electricity Storage

Linda Nestbakken

NORWEGIAN SCHOOL OF ECONOMICS

Martino Pelli

UNNVEHSITE DE SHERBROOKE

Itziar Lazkano
UMIVERSITY OF WISCONSIN - MILWALKEE

AWARDS LUNCHEON
12:45pm - 2:30 pm = Kings Garden 4 &5

USAEE Adeliman Frankel Award to:
Adam E. Sieminski and Howard Gruenspecht

USAEE Senior Fellow Awards to:
Robert Borgstrom, Amy Jaffe and Andrew Slaughter

IAEE Outstanding Contributions to the Profession Award 1o:
Severin Borenstein

David A Hounshell (Keynate Speaker)

DAYID 1. RODERICK PROFESSOR OF TECHNODLOGY
AND SOCIAL CHANGE, CARNEGIE MELLON UNIVERSITY
"Two Centuries of Energy Transitions

in the Pittsburgh Region”

DUAL PLENARY SESSION
RENEWABLE ENERGY INTEGRATION

2:30 pm - 4:60 pm = Kings Garden 1 &2

Most agree that renewable energy will play a significant
role cur future energy needs. Simply complying with
existing faderal and state environmental policies will

add several GW 1o the U.S. electricity grid over the next
decade. However, integrating renewables to the grid is

not without cost and technical challenges, This session
hests three panelists that are leadears in differant aspects
of the ensrgy industry (reguiatory, project development/
finance, and academia) to discuss these challenges and
possible sciutions

Julian Lamy (Presiding)

RESEARCH ASSISTAMT, CARNEGIE MELLON UNIVERSITY

Jay Apt

PROFESSOR TEPPER SCHOOL DF BUSINESS AND ENGINEERING
AND PUBLIC POLICY, CARNEGIE MELLON UNIVERSITY
Mike Speerschneider

CHIEF PERMITTING & PUBLIC POLICY OFFICER, EVERPOWER

Resmi Surendran
SENIOR MANAGER, MARKET ANALYSIS AND DESIGN, ERCOT

Severin Borenstein
ET. GRETHE
AND PUBLIC

USAEE/SPE DUAL PLENARY SESSION
WATER AT THE WELL-SITE:
PRODUCTION, HANDLING AND DISPOSAL

2:30 pm - 4:00 pm = Commonwealth 2

The rapid growth of ol and gas production from
unconventional resowrca plays has raised concerns about
water vdthdrawal and use in well completion as well as
post-completion water handling. While the intersactions
between enargy and water are significantly deeper than
Just water use for oil and gas production, the recent
concems regarding water at the well-site have led

10 @ wave of interest in developing new technologies

and establishing new regulatory frameworks to allay

any stresses. Speakers will address these issues in a
technically-oriented discussion to shed light on emarging
palicy actions and new technological Innovations aimed at
alleviating concerns over water at the wel-site

ICS, BAKER INSTITUTE, RICE UNWERSITY
William Furiow (Co-Presiding)

SENIOR MANAGER BUSINESS DEVELOPMENT,

SOCIETY. OF PETROLEUM ENGINEERS

Meagan Mauter

ASSISTANT PR
ENGINEERING, EN

3, CIVIL & ENVIRONMENTAL
JEERING AND PUBLIC POLICY,

CARNEGIE MELLON UNIVERSITY
John Walsh

ONSULTING SER
SERVICES
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LOW IN ENERGY

COFFEE BREAK

4:00 pm - 4:30 pm = Bridges Room

CONCURRENT SESSIONS: 100 18

4:30 pm - 6:15 pm

10. Liquified Natural Gas (LNG)
= Kings Garden 1,2
Ronald D Ripple (Presiding!

PROFESSOR OF ENERGY BUS AMD FIMIANCE
THE UNIVERSITY OF TULSA

Future of LNG: Market, Geopolitical and
Innovation Trends to 2034

Andrew J Pickford

Mark Stickelis

UBIVERSITY OF WESTERN AUSTRALIA

Impact of New Waves of LNG in the Asia Pacific
Gas Market: Future of LNG Market in Asia
Jinseok Sung

GUBKIN RUSSIAN STATE UNIVERSITY OF DIL AND GAS

Life Cycle Greenhouse Gas Emissions
From U.S. Liquefied Natural Gas Exports:
Implications for End Uses

Leslie S Abrahams

Constantine Samaras

W Michael Griffin

H Scott Matthews

CARNEGIE MELLON UNIVERSITY

G2M2: A New Model of the Global Market
for Natural Gas

Robert E Brooks

PRESIDENT, REAC, INC

The Relationship between LNG, 0il and Coal
Prices in Asia

Peter R Hartley

Abdullahi Alim

Yihui Lan

UNWERSITY OF WESTERN AUSTRALIA

11. Electricity and the Environment
= Commonwealth 1

Joel Theis (Presiding)
ECONDMIST, U.S. DEPARTMENT OF ENERBY - NETL

Assessing the System-Wide Merits of Flexible
Carbon Capture and Sequestration Power Plants
in Complying with the Clean Power Plan

Michael T Craig

Haibo Zhai

Paulina Jaramillo

CARNEGIE MELLON UNIVERSITY

Contimedt
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Analysis of Regional Market Impact of
EPA's Clean Power Plan: Mass-based vs.
Rate-based Standard

Duan Zhang

Yihsu Chen

UNIVERSITY OF CALIFORNIA SANTA CALZ

Makoto Tanaka

GRIPS {GRADUATE INSTITUTE FOR POLICY STUDIES |

What are the Welfare Consequences of
Environmental Considerations in Power
System Operations?

Alberto J Lamadrid

LEHIGH UNIVERSITY

Danie! L Shawhan

REF

Overiapping Regulatory Authorities:

Strategic State Compliance with the Clean Power
Plan within Wholesale Electricity Markets

Joel R Landry

Chiara Lo Prete

THE PENNSYLVANIA STATE UNNERSITY

12. Solar Energy
= Commonwealth 2

Maureen Lorenzetti (Prosicing)
SENIOR COMMUNICATIONS OFFICER, WORLD BANK GROUP

Evaluation of Influential Factors in the
Choice of Micro-generation Solar Systems
Mehrshad Radmehr

NEW/CASTLE UNIVERSITY

Store or Sell? The Emissions and Economic
Effects of Taking Rooftop Solar Off-grid
Eric Hittinger

ASSISTANT PROFESSOR,

ROCHESTER INSTITUTE OF TECHNOLOGY

Evaluating the Economics of Solar PV
for Residential, Commercial, and
Industrial Customers

Shelly Hagerman

Paulina Jaramillo

Morgan Granger

CARNEGIE MELLON UNIVERSITY

Middie Ground in Customer-Utility Relationship?
Analyzing the Drivers of Variations in
Deployment Models for Community Solar

Erik J Funkhouser

Griselda Blackburn

Clare Magee

Varun Ral

UNIVERSITY OF TEXAS AT AUSTIN

13. Energy Efficiency
= Benedum

Clifford Lipscomb (Prasicing)
DIRECTOR, ECONOMIC RESEARCH
GREENFIELD ADVISORS

The Effect of U.S. Electricity Prices on the
Purchase of Energy - Efficient Appliances and
Implications for the Effects of Carbon Pricing
Peter M Schwarz

Craig Depken

UNC CHARLOTTE

Michael Herron

PREMIER HEALTH ALLIANCE

Benjamin Correll

PRICEWATERHOUSE COBPERS

The Peculiar Economics of Federal

Energy Management

Michael E Canes

DISTINGUISHED FELLOW, L

Do Consumers know how much Electricity
is used by their Appliances?

Vedran Lesic

Wandi Bruine de Bruin
CENTRE FOR DECISION RE

Ines Lima Azevedo

Tamar Krishnamurti

DEPARTMENT OF ENGINEERING AND PUBLIC POLICY
CARNEGIE MELLON UNIVERSITY

LEEDS UNIVERSITY BUSNESS SCHOOL

Is our Everyday Comfort for Sale? Preferences for
Demand Management on the Electricity Market
Lars Persson

Thomas Broberg

UMEA UNIVERSITY

Firm Characteristics and Compliance Behavior in
China's Industrial Energy Conservation Program

Da Zhang
Valerie Karplus
MIT

14. The State of Energy Economics
Education Session
= Brigade

UNIVERSITY PANELISTS

Sanya Carley, Co-Presider

INDIANA UNIVERSITY, THE MPA/MS 1 PUBLIC AFFAIRS

AND ENVIRONMENTAL SCENCE

Seth Blumsack, Co-Presider

PENN STATE, THE B.S. IN ENERGY BUSINESS AND FINANCE
Harrison Fell

COLORADO SCHOOL DF MINES,

THE PH.0. PROGRAM IN ENERGY AND MINERAL ECONOMICS

Sassion Cantinued =1
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PRACTITIONER PANELISTS

Troy Thompson

CHEVRON

Peter Balash

MATIONAL ENERGY TECHNOLOGY LARORATORY

Diana Stares

CENTER FOR ENERGY POLICY AND MANAGEMENT,
WASHINGTON & JEFFERSON COLLEGE

Student interest in energy economics and policy has been
growdng o tha point where many educational programs that
are broadly Yocused on economic and polcy studes are aither
creating eneray-specific degree options (e.q. an energy-
focusad MBA degree) or creating separate energy-iocused
degree programs entirely. This evolution Is occurring at all
leurls of highar education, but in the race to create competitie
enerpy-focused degree options or programs there have been
very few broad corversations surrcunding best practices for
1hesa programs, how energy-focused programs could or shoukt
be different or special, and how curriculum design should be
aligned with the needs of the practitioner sector. This concument
255100 Is intended 1o start a broader conversation belween the
university educators and practitioners, focused on education
specific © engrgy econoenics and policy studes. The session wil
feature brief presentations from Lniversity speakers representing
undergraduate, professional degree, and research-based
raduate programs. Practitioners from the Industry, government
and non-profit sectors wil react to what they have heard, and
kdentify needs or gaps in existing unversity programs. The
session structure will allow ampie time for open discussicn.

15. Renewable Energy Economics
= Sterlings 1

Kim F. Coffman (Fresicing)
ECONOMIST, US BUREAU OF DCEAN ENERGY MANAGEMENT

Water Scarcity, Market Power and Reservoir
Management in Hydro Based Electricity Market —
Evidence from New Zealand

Oliver R Browne

UNIVERSITY OF CHICAGO

Wind and Solar for Electricity -

Experiences in Europe and Germany
Hermann-Josef Wagner

RUHR-UNIVERSITAET BOCHUM

LEHRSTUHL ENERGIESYSTEME UND ENERGIEWIRTSCHAFT

How to Measure the Cost per Tonne of co,
Avoided via Renewables

James L, Plummer

PRESIDENT, CLIMATE ECONOMICS FOUNDATIDN

Stochastic Techno-economic Evaluation
of Cellulosic Biofuel Pathways

Xin Zhao

Wallace E Tyner

PURDLE UNIVERSITY

Tristan R Brown

STATE UNIVERSITY OF NEW YOR:
COLLEGE OF ENVIRONMENTAL SCIENCE & FORESTRY

United States - Japan Bilateral Enhanced
Geothermal Systems Project

Andrew J Coleman

ELECTRIC POWER RESEARCH INSTITUTE

Gene Suemnicht

EGS, INC
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16. Energy Demand Modeling
= Kings Plaza
David H. Knapp (Presiding)

MANAGING DIRECTOR - ENERGY INTELLIGENCE RESEARCH
DIVISION, ENERGY INTELLIGENCE GROUP

Energy Demand Elasticities and
Weather Worldwide

Carlo Andrea Bollino

Simona Bigerna

UNIVERSITY OF PERUGLA

Tarek Atallah

KAPSARC

Modelling GCC Residential Eneray Demand:

The Importance of Weather and Stochastic Trends
Tarek N Atallah

Lester C Hunt

KAPSARC

Rational Habits in Residential Electricity Demand
Bettina Hirl

UNIVERSITA DELLA SVIZZERA ITALIANA

Massimo Filippini

UNIVERSITA DELLA SYIZZERA [TALIANA

FEDERAL INSTITUTE OF TECHNOLOGY ZURICH

Giuliano Masiero

UNIVERSITA DELLA SVIZZERA ITALIANA, UNIVERSITY OF BERGAMOD

U.S. Energy Surprises Have Become More Frequent:
Retrospective Analysis of U.S. Energy Forecasts
Evan D Sherwin

Inés L Azevedo

CARNEBIE MELLON UNIVERSITY

Max Henrion

LUMINA DECISION SYSTEMS, INC.

17. Greenhouse Gas (GHG) Mitigation
= Sterlings 3

Benjamin Schlesinger (Presiding)
PRESIDENT, BENJAMIN SCHLESINGER & ASSOC. [LC

Prioritizing GHG Mitigation Options in Georgia:
Development of Marginal Abatement

Cost Curves for the Building Sector

Govinda R Timilsina

THE WORLD BANK

Eduard Karapoghosyan

CENTER OF THE SCIENTFIC RESEARCH INSTITUTE OF ENERGY,
YEREVAN, ARMENIA

Anna Sikharulidze

SUSTAINABLE DEVELOPMENT CENTRE REMISSA,

TBILISI, GEORGIA

Cost-aware Load Shifting for
Geographically Distributed Data Centers
Nathaniel Horner

Yuvraj Agarwal

Inés Azevedo

CARNEGIE MELLDM UNIVERSITY

Marginal Cost Curves for Ozone Abatement
in the Electricity Sector

Nicholas H Johnson

Seth Blumsack

PENNSYLVANIA STATE LNIVERSITY

James McCann

ENVIRON CORPORATION

Evan Couzo

MASSACHUSETTS INSTITUTE OF TECHNOLOGY
Clayton Barrows

NATICAL RENEWABLE ENERGY LABORATORY
J JWest

William Vizuete

UNIVERSITY OF NORTH CAROLINA

Cost-effectiveness of Power Plant Cooling
System Retrofits as a Climate Adaptation Strategy
Aviva Loew

Haibo Zhai

Paulina Jaramillo

CARNEGE MELLON UNIVERSITY

18. Electricity Price
= Kings Terrace

Clarence L Lyons (Presiding)
PROJECT MANAGER, ELECTRIC POWER RESEARCH INSTITUTE

Welfare Impacts of Single-Provider
Residential-Electricity-Service Price
Discrimination - Part 2 With Conjectural
Changes in Building Stock Floorspace
Daniel M Hamblin

PRESIDENT, DAN HAMBLIN & ASSOCIATES, INC

Electricity Prices, Income and Residential
Electricity Consumption

Yanming Sun

EAST CHINA NORMAL UNIVERSITY

Volatility in Electricity Prices: A Study of Recent Shifts

Roy Endré Dahl
UNIVERSITY OF STAVANGER

Welfare Effects of Dynamic Retail Pricing in
The Presence of Fluctuating Renewable Energy
Supply, Carbon Taxation And Planning Reserve
Margin Constraints

Christian Gambardella

Michael Pahle

POTSDAM INSTITUTE FOR CLIMATE IMPACT RESEARCH (FIK)
Wol-Peter Schill

GERMAN WSTITUTE FOR ECONDMIC RESEARCH {DIW BERLIN|
The Effect of Hydro and Wind Generation on the
Mean and Volatility of Electricity Prices in Spain
Joao Pereira

Vasco Pesquita

UNIWVERSIDADE NOVA DE LISBOA

Paulo Rodrigues

BANCO DE PORTUGAL

USAEE CHAPTER LEADERSHIP MEETING

5:15pm-6:15pm = Liberty Room

POSTER SESSION &
NETWORKING RECEPTION

6:30 pm - 8:00 pm = Kings Garden 4 & 5

1. Understanding the Potential for Electricity
Savings and Assessing Feasibility of a Transition
fowards DC Powered Buildings

Brock Glasgo

Chris Hendrickson

Ines Azevedo

CARNEGIE MELLON UNIVERSITY

2. Potential Impacts of Materials on Future
Low Carbon Transition: A Case of Low Carbon
Technologies in Road-transport Sector

Seyed Mehdi Mohaghegh

UCL INSTITUTE OF SUSTAINABLE RESOURCES (UCL 1SR)
likka Keppo

UCL ENERGY INISTITUTE

Christophe McGlade

UCL INSTITUTE FOR SUSTAINABLE RESOURCES

3. The Impact of Climate Change and
Air Pollution Information on Support For
C0, Emissions Regulations

Brian Sergi

Alex Davis

Inés Azevedo

DEPARTMENT OF ENGINEERING & PUBLIC POLICY,
CARNEGE MELLDN UNIVERSITY

4, Can The Interdependence Between
Energy and Matter Resources Lead to An
Economic Collapse?

Fatma Rostom

UNIVERSITY PARIS 1 PANTHEON-SORBONNE

Gaél Giraud

AGENCE FRANGAISE DU DEVELOPPEMENT

Olivier Vidal

UNIVERSITY JOSEPH FOURIER

5. An Analysis for Promoting Residential-scale
Solar Photovoltaic (PV) in Bangkok

Aksornchan Chaianong

Carey W. King

THE UNIVERSITY OF TEXAS AT AUSTIN

6. Adjustment Costs, Uncertainty, and the
Proved Reserves of Crude Oil

Xiaoli Zheng

UNIVERSITY OF CALGARY

Sessions Continued 7
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7. Willingness to Pay to Avoid Environmental
Impacts of Electricity Generation

Cristobal De La Maza

Alex Davis

Ines Azevedo

CARNEGE MELLON UNIVERSITY

Claudia Aravena

TRINITY COLLEGE

8. Portfolio Analysis of Renewable Energies
Mehdi Shahriari

Seth Blumsack

PENNSYLVANIA STATE UNIVERSITY

9. Introducing Probability into Energy Forecasting
Lynn H Kaack

Jay Apt

Granger Morgan

Evan Sherwin

Inés Azevedo

CARNEGIE MELLON UNWERSITY

10. The Impact of Virtual Trading on Wholesale
Electricity Markets

Juan § Giraldo

Paul V Preckel

PURDUE UNIVERSITY

11.Efficiency and Productivity of Cross — Country
Electricity Generation: A Parametric Approach
Victor A Ajayi

Anthony Glass

Tom Weyman-Jones

LOUGHBOROUGH UNIVERSITY

12. Energy Price Increases and Firm Entry
Soma Patra
SOUTHERN METHODIST UNIVERSITY

13, Economic Analysis of Gas Subsidy Reform
and FiT Mechanism in the Malaysia Electricity
Sector Based on the CGE Model

Fatemeh Chatri

Masoud Yahoo

MATIONAL UNIVERSITY OF MALAYSIA

STUDENT RECEPTION
8:00 pm - 10:00 pm

u Olive or Twist
140 6th Street
Pittsburgh, PA 15222

REGISTRATION

7:00 am - 6:30 pm = Duquesne Room

BERGEN CONFERENCE PLANNING MEETING

7:30 am - 8:30 am = Sterlings 2 Room

CONTINENTAL BREAKFAST
7:45am - 8:30 am = Bridges Room

PRESIDER'S HUDDLE

8:10am - 8:25am = Liberty Room

CONCURRENT SESSIONS: 197027

8:30 am - 10:15 am

19. Renewable Energy
u Kings Garden 1,2

Jay Apt (Presiding)
PROFESSOR, CARNEGIE MELLON UNIVERSITY

Geographic Smoothing of Solar PV:

Results from Gujarat

Kelly Klima

Jerome Apt

ENGINEERING & PUBLIC POLICY, CARNEGIE MELLON UNIVERSITY

Bankability of Concentrated Solar Power in India:
A Plant-Configuration Case Study in Hyderabad,
Bangalore, and Mumbai

Zhimin Mao

Oluwatobi Oluwatola

PARDEE RAND GRADUATE SCHOOL

Thirumalai NC

CENTER FOR SCIENGE AND TECHNOLOGY POLICY (CSTEP|
Aimee Curtright

RAND CORPORATION

Energy Storage for Renewable Deployment
in India: Potential, Economics and
Technology Options

Mridula D Bharadwaj

Mohd. Saquib

Bishal M Mazumdar

CENTER FOR STUDY OF SCIENCE TECHNOLOGY & POLICY
Aimee Curtright

RAND CORPORATION

Let there be Light: Green Industrial Policy
and Energy Poverty in India

Tobi A Oluwatola

PARDEE RAND GRADUATE SCHODL

Sharath Rao

CENTER FOR SCIENCE AND TECHNOLOGY POLICY (CSTEP}
Aimee Curtright

RAND CORPORATION

a-7

20. Environmental Policy and the
Electricity Sector
= Commonwealth 1

Seth Blumsack (Presiding)

ASSOCIATE PROFESSCR, PENNSYLYANIA STATE UNIVERSITY
Evaluation of Palicy Instruments to

Reduce Electricity Consumption

Steven L Puller

ASM UNIVERSITY

Gonzalo Sanchez

ESCUELA POLITECNICA SUPERIOR DE LITGRAL

Michael K Price

GEDRBIA STATE

Jose Pellerano

UNIVERSIDAD IBEROAMERICAND

Buy, Lease, Or PPA? Drivers of the Mode of
Consumer Energy Technology Adoption
Varun Rai

D. Cale Reeves

THE UNWVERSITY OF TEXAS AT AUSTIN

Robert Margolis

NATIONAL RENEWABLE ENERGY LABORATORY

Regulatory Distortions To Capital:

Coal Stockpiles at U.S Power Plants
Akshaya Jha

ASSISTANT PROFESSOR, CARNEGIE MELLON UNIVERSITY
Environmental Benefit-Cost Analysis

And The National Accounts

Nicholas Muller

CARNEGIE MELLON AND NBER

21. Electric Vehicles: Studies on
Pollution, Consumers, and Policies
= Commonwealth 2

Ines Azevedo (Presiding)
ASSOCIATE PROFESSCR, CARNEGIE MELLON UNWERSITY

Spatial Heterogeneity in the Environmental
Benefit from Driving Electric Vehicles
Andrew J Yates

UNC-CHAPEL HILL

Erin T Mansur

DARTMOUTH COLLEGE

Nicholas Z Muller

MIDDLEBURY COLLEGE

Stephen P Holland

UNC-G

The Electric Vehicle Attitude-behavior Gap:
Moving Beyond the Early Adopters

Sanya Carley

Kyle Clark-Sutton

John D Graham

SCHOOL OF PUBLIC AND ENVIRONMENTAL AFFAIRS
INDIABA UNIVERSITY
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Bradley Lane

Rachel Krause

SCHOOL OF PUBLIC AFFARRS & ADMINISTRATION
UNIVERSITY DF KAMSAS

Saba Siddiki

Jerome Dumortier

SCHOOL OF PUBLIC ARD ENVIRONMENTAL AFFARRS, ILFUI

Unintended Consequences: Why U.S. Alternative
Fuel Vehicle Adoption Increases Gasoline
Consumption and Greenhouse Gas Emissions
Jeremy J Michalek

Inés Azevedo

Alan Jenn

CARNEGIE MELLON UNIVERSITY

Life Cycle Air Emissions Externality Implications of
Electric Vehicle Adoption in the U.S.: A Comparison
of Empirical and Normative Approaches

Paulina Jaramillo

Jeremy Michalek

Allison Wels

Ines Azevedo

Chris Hendrickson

Mili-Ann Tamayao

CARMNEGIE MELLON UNIVERSITY

22. ABCs of Energy Policy

= Benedum

Lori Smith Schell Presenter

PRESIDENT, EMPOWERED ENERGY

Conference delegates who are relatively new to energy will
benefit from this interactive tutorial prowiding an alphabetical
mtroduction to many issues that impact o¢ are impacted by
energy policy. Questions will be answered as they anse to
maximize delegate participation and the knowledpe gained
from the tutorial.

23. Energy Investment and Finance
= Brigade

Anas Alhajji (Presiding!
CHIEF ECONOMIST, NGP ENERGY CAPITAL MANAGEMENT

What Motivates the Merger and Acquisition
Activities in the U.S. 0Oil and Gas Upstream
Sectors?

Zhen Zhu

Kuang-Chung Hsu

UNIVERSITY OF CENTRAL OKLAHOMA

Michael A Wright

UNIVERSITY OF NORTH TEXAS

Public-Private Partnership (PPP) Financing
Model for Micro-Grids

Kaveh Gharieh

Khashayar Mahani

Mohsen A Jafari

RUTGERS

Risk and Abnormal Returns in Markets
for Financial Transmission Rights
Rimvydas Baltaduonis

James Myers

Nathan Blyler

GETTYSBURG COLLEGE

Financial Arbitrage And Efficient Dispatch
In Wholesale Electricity Markets

John Parsons

SLOAMN SCHODL OF MANAGEMENT, MIT

Cathleen Colbert

Erin Mastrangelo

Jeremy Larrieu

Taylor Martin

FERC

0il Market Effects of Recent, Planned and
Potential Fossil Fuel Subsidies Reforms
Kristing M Grimsrud

Lars Lindholt

STATISTICS NORWAY

24, Electricity Storage
= Sterlings 1

Andrew Coleman (Presicing)
SENIOR TECHNICAL EXECUTIVE, EPRI

The Value of Electricity Storage Systems
with Muitiple Discharge Opportunities in
Energy and Ancillary Markets

Andrew N Kleit

Joohyun Cho

PENN STATE UNWERSITY

Energy Storage Optimization: A Techno-economic
Analysis of Battery Chemistries in Hybrid Microgrids
Rebecca Ciez

Jay F Whitacre

CARNEGIE MELLON UNIVERSITY

Optimising Energy Storage to Balance High
Levels of Intermittent Renewable Generation
Paul E Dodds

UNIVERSITY COLLEGE LORDON

Hydrogen Energy Storage and Power-to-Gas:
Establishing Criteria for Successful Business Cases
Joshua Eichman

Marc Melaina

NATIONAL RENEWABLE ENERGY LABORATORY

1Can't Do it On My Own: The Economics of Distributed
PV/Battery Systems to Reduce Grid Reliance
Roger Lueken

Philip Hanser

THE BRATTLE GROUP

25. Efficient Lighting and Green Building
= Kings Plaza

Bejat Hojjati (Presiding)

INDUSTRY ECONOMIST, ENERGY INFORMATION ADMNISTRATION

What's Driving Energy Efficient LED Lighting
Lamp Purchase Propensity?

Yan Li

Xiaoqun Jiang

RENMIN UINIVERISTY OF CHINA

Factors Infiuencing Commercial Buildings
To Obtain Green Certificates

Yueming Qiu

ARIZONA STATE UNIVERSITY

Xin Su

AENMIN UNWVERSITY DF CHINA

Energy: Intensity, Technology and Institutions
Francisco Javier Ramos-Real

Carmen Alvarez Albelo

Gustavo Marrero Diaz

LRINERSIDAD DE LA LAGUMA

Trends in Efficient Lighting Adoption
Across the U.S.

Jihoon Min

Jeremy Michalek

Ines Azevedo

CARNEGIE MELLON UNIVERSITY

Energy Lean Urban Development
Gunnar S Eskeland

NORWEGIAN SCHOOL DF ECONOMICS
Somik Lall

WORLD BANK

26. Gasoline Price, Demand and Taxes
= Sterlings 3

Robert E. Borgstrom (Presiding)
ADVISOR ON ENERGY REGULATION, INDEPENDENT CONSULTANT

Evidence of Asymmetric Behavioral Responses
to Changes in Gasoline Prices and Taxes for
Different Fuel Types

Raul Bajo-Buenestado

RICE UNIVERSITY

The Heterogeneous Effects of Gasoline Taxes:
Why Where We Live Matters

Heather M Stephens

WEST VIRGINW UNIVERSTTY

Elisheba Spiller

ENVIRONMENTAL DEFENSE FUND

Yong Chen

OREGON STATE UNIVERSITY

Price and Carbone Tax Effects on Gasoline
and Diesel Demand

Jean-Thomas Bernard

Maral Kichian

UNIVERSITE D'OTTAWA

Grant Guenther

TRANSPORT CANADA

How to Estimate Gasoline Price Elasticities
of Automobile Travel Demand

Julian Dieler

IFO INSTITUTE

Colin Vance

Rwi

Frank Goetzke

UNIVERSITY OF LOUISYILLE

Heterogeneity in the Response to Gasoline
Prices: Evidence from Pennsylvania and
Implications for the Rebound Effect

Alan Jenn

Ines Azevedo

Nan Jenn

CARNEGIE MELLON UNIVERSITY

Kenneth Gillingham
YALE UNWERSITY
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27. Electricity Generation
= Kings Terrace

Kim F. Coffman (Presiding)
ECONOMIST, L1.S. BUREAU OF DCEAN ENERGY MANAGEMENT

On The Economic Optimization of National Power
Generation Mix in Iran:"A Markowitz' Portfolio-
Based Approach”

Arash Famoosh

PROFESSOR. IFPENAFP SCHOOL

Electricity Generating Capacity Expansion

and Factor Utilization in the Dynamic Energy
Landscape

Jeffrey C Peters

Thomas W Hertel

CENTER FOR GLOBAL TRADE ANALYSIS - PURDUE UNIVERSITY

QOutage Loss Differentials and Self-Generation:
Evidence from African Business Enterprises
Musiliu 0 Oseni

Michael Pollitt

UNIVERSITY OF CAMBRIDGE, UK

Understanding the 2001-2003 Boom in Natural
Gas Capacity in the U.S. Electricity Sector

Kelly A Stevens

MAXWELL SCHOOL, SYRACUSE UNIVERSITY

COFFEE BREAK

DUAL PLENARY SESSIDN
INDUSTRIAL RESURGENCE

10:45 am -12:15 pm = Kings Garden 1 & 2

U.S. Industrial Renaissance Panel — Energy abundance
&5 expected to revive production of key products and
innovative activity in the LS, Three panelists are planned:
one who will address the patential manufacturing sectors
that will theive in this new environment and coe who will
focus exclusively on the petrachemical space. The third
and final speaker will focus on technology's contribution
to encouraging either a retum of key economic sectors
or the birth of new ones.

Mine K Yucel (Presiding)

SENIOR VICE PRESIDENT AND RESEARCH DIRECTOR
FEDERAL RESERVE BANK OF DALLAS

Peter C Balash

SENIOR ECONOMIST, U.S. DEPARTMENT OF ENERGY

Martha Gilchrist Moore

SENIOR DIRECTOR - POLICY ANALYSIS ANE ECONOMICS,
AMERICAN CHEMISTRY COLNGL

Tom Duesterberg

PROGRAM DIRECTOR, RETIRED EXECUTIVE DIRECTOR,
MANUFACTURING AND SOCIETY IN THE 21ST CENTURY,
ASPEN INSTITUTE

DUAL PLENARY SESSION
FUTURE OF COAL

10:45am - 1215 pm = Commonwealth 2

The combined uncertanty n energy and environmental

policy and the increasing competition from natural gas bring
increasing pressure on the coal and power sectors. What is
the future of coal in this environment? Can research in coal
utilization and carbon management affect the demand for coal
hath in the US and abroad? A paned of experts vill consider
technical and policy ssues Important in understanding the
dynamics and future of coal in the current environment

Jerald J Fletcher (Presiding)

PROFESSOR AND DIRECTOR NATURAL RESOURCE ANALYSIS
CENTER, WEST VIRGINIA UNIVERSITY

James F Wood

DIRECTOR OF THE ADVANCED COAL TECHNOLDGY, US-CHINA
CLEAN ENERGY RESEARCH CENTER, WEST VIRGINIA UNIVERSITY
Steve Winberg

PROGRAM MANAGER, GLOBAL LABDRATORY OPERATIONS,
BATTELLE GLOBAL LABORATORY OPERATIONS

Christopher Nichols
SENIOR ANALYST, DOE-NETL OFFICE OF STRATEGIC ENERGY
ANALYSIS AND PLANNING (SEAP], U S. DEPARTMENT OF ENERGY

Awards Luncheon
12:15pm - 2:00pm = Kings Garden 4 &5

HAEE Joumalism Aveard to!
John Kingston

Student & Other Awards/Recognitions

CONCURRENT SESSIONS: 28 T0 36

2:00 pm - 3:45 pm

28. Hydraulic Fracturing and Shale Gas
= Kings Garden 1,2

Shree Vikas (Presiding)

D4RECTOR, TECH & PROJECTS, CONOCOPHILLIPS

A Structural Overview of the U.S. Hydraulic
Fracturing Industry

Troy N Thompson

Vignesh Natrajan

Amy Brock

CHEVRON

Richard Spears

SPEARS AND ASSOCIATES

Competition for Water: Farming vs. Fracking
Claudia M Hitaj

ECONOMIC RESEARCH SERVICE, USDA

Jeremy G Weber

UNIVERSITY OF PITTSBURGH

Andrew Boslett
LMIVERSITY OF RHODE ISLAND

Shale Gas Development and Mineral Rights:
A Hedonic Valuation of Environmental Costs
of Drilling in Western Colorado

Andrew J Boslett

Todd Guilfoos

UNNVERSITY OF RHOOE [SLAND

Shale Gas Production in the U.S.:
Projecting Investment, Technology and
Cost Impacts on Reserves

Peter H Kobos

La Tonya N Walker

Leonard A Malczynski

SANDIA NATIONAL LABORATORIES

Labor Market Dynamics and The Unconventional
Natural Gas Boom: Evidence from the Marcellus
Region

Timothy M Komarek

OLD DOMINIDN UNVERSITY

29. Electricity Market Modeling
= Commonwealth 1

Sanya Carley (Presiding)
ASSOC PROFESSOR, INDIANA UNIVERSITY

A Dynamic Stochastic General Equilibrium (DSGE)
Analysis of Privatization Impact on Bangladesh
Electricity Sector

Sakib Amin

Laura Marsiliani

Thomas | Renstrom

DURHAM UNIVERSTTY BUSINESS SCHOOL

Optimal Retail Choice in Modern Power Sectors
Felipe | Castro

Duncan S Callaway

UC BERKELEY

Modeling Grid Operations in China’s Partially-
Restructured Electricity Market

Michael R Davidson

Valerie J Karplus

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

|gnacio Perez-Arriaga

COMILLAS PONTIFICAL UNIVERSITY, SPAIN

Assessing Environmental and Reliability Impacts
of Flexible Ramp Products in Midcontinent ISO
Adam Comelius

Dalia Patino-Echeverri

Rubenka Bandyopadhyay

DUKE UNVERSITY

Optimal Portfolios for Risk-averse Generators
Vitali Avagyan

Richard Green

IMPERIAL COLLEGE BUSINESS SCHOOL
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30. Informal Exchange with
Industry & Government
= Commonwealth 2

Alberto Lamadrid (Co-Fresider)
ASSISTANT PROFESSOR, LEHIGH UNIVERSITY

Paulina Jaramillo (Co-Presider)
ASSISTANT PROFESSOR. CARNEGIE MELLON UNWERSITY

Industry, Government, and Academia:

A Speed Networking Session

The U.S. energy system has undergone significant
transformations during the last decades. In the midst of
these changes, advances in electrified fransportation, a
greater awareness of the enviroomental effects of the
enargy supply chain amongst other factors has prompled
amovement 1o re-invent our energy system. The newy
objectives include a better understanding and accounting
of planning and operational uncertainty, improved
emvironmental sustainability by reducing emissions of
greenhouse gases and other alr and water pollutants and
increasing resource efficiency, and economic and reliable
operation of existing assets.

This session seeks to engage Industry participants,
Government, and Academia in a dialogue about the
challenges and oppartunities of this new energy revolution.
Through a “speed netwarking” format, academic
participants will rotate through a sequence of lables; each
table will have a pre-selected representative from industry
or government. In this format, participants will participate In
brief exchanges during a set period of time (15 minutes per
table) with the aim of creating oppoctunities for Interactions
and sharing of ideas that could later lead to collaborations

31. Vulnerability of the Fleet of
Coal-fired Power Plants to Renewables
and Natural Gas

= Benedum

Kelly Klima (Presiding)
ASSISTANT PROFESSOR, L EHIGH UNIVERSITY

Estimating the Need for New Electricity Capacity
Due to Operational Shortfalls in the Existing Fleet
Chris Nichols

Gavin Pickenpaugh

US DOE NETL

Electricity Generation Missing Markets
with CO, Emission Constraints

David K Schmalzer

Donald A Hanson

ARGONME NATIONAL LABORATORY

Peter C Balash

Christopher Nichols

NATKONAL ENERGY TECHNOLOGY LABORATORY

Construction and Simulation of
Robust Electric Power Futures
Donald A Hanson

David K Schmalzer

ARGONNE NATIONAL LABORATORY

Peter C Balash

Christopher Nichols

NATIONAL ENERGY TECHNOLOGY LABORATORY

Cost Impacts of Cycling Coal-Fired Power
Plants to Meet Future CO, Regulations
Eric Grol

U.S. DEPARTMENT OF ENERGY,

NATIONAL ENERGY TECHNOLOGY LABORATORY

32. Climate Policies

= Brigade

Haibo Zhai (Presiding)

ASSISTANT RESEARCH PROFESSOR

CARKEGIE MELLON UNIVERSITY

The Relationship between Shale Gas Production

and Carbon Capture and Storage under CO, Taxes:
MARKAL Modeling

Nadejda Victor

BOOZ ALLEN HAMILTON

Chris Nichols

NETL DOE

Is Natural Gas Still a Bridge to the Future?

Jean-Pierre M Favennec
PRESIDENT, WNCOOPERATION

Public Acceptance of the German Energy
Transition - An Experimental Study on
Distributional Preferences

Ole Kutzschbauch

Stefan Traub

HELMUT SCHMIDT UNIVERSTTY HAMBURG

U.S. Emissions and Technology Pathways in
Meeting 2050 Goals: The Roles of Temporal
Flexibility and Technological Uncertainty
John E Bistline

ELECTRIC POWER RESEARCH INSTITUTE

Large Dams in the Amazon vs. Other Energy
Alternatives: A Comparison of Costs, GHG
Emissions and Land Use

Felipe Faria

Paulina Jaramillo

CARNEGIE MELLON UNIVERS(TY

33. Renewable Energy-Intermittency
Issues

= Sterings 1

Eric Hittinger (Presicing)

ASSISTANT PROFESSOR, ROCHESTER MSTITUTE OF TECHNOLOGY
Has Wind Energy Forecasting Solved the
Challenge Posed by Intermittency?

Evidence from the United Kingdom

Kevin F Forbes
Ernest M Zampelli
CATHOLIC UNIVERSITY OF AMERICA

The Impact of Intermittent Renewable Energy
Sources on Wholesale Electricity Prices

Felix Muesgens

TECHNICAL UNNVERSITY OF BRANOENBURG

Thomas Moebius
TECHNICAL UNIVERSITY OF COTTBUS

a-10

Does Wind Volatility Matter? Findings from the
Northwest: A Region with Utility-Scale Storage
Derek Nixon

PHO CANDDATE, RESOURCE ECONOMICS DEPARTMENT,

UG DAVIS

Ultra Low Carbon Electricity Systems:
Intermittent (Renewables) or Baseload
(Nuclear and CCS)?

Jared Moore
INDEPENDENT RESEARCHER, MERIOIAN ENERGY POLICY

34. 0il and Gas Market
= Kings Plaza

James L. Smith (Presiding)
PROFESSOR OF FINANCE, SOUTHERN METHODIST UNIVERSITY

Security of Gas Supply and Energy Market
Regulation: Outlook and Implications in the EU
Tade Oyewunmi

CENTER FOR CLIMATE CHANGE, ENERGY AND ENVIRONMENTAL
LAW, UNWERSITY OF EASTERN FINLAND

Evaluating the Stability of China's Natural Gas
Supply: Ecological Network Analysis
Faheemullah Shaikh

FAHEEM SHAIKH, CENTRE FOR ENERGY & ENVIRONMENT
POLICY RESEARCH, INSTITUTE OF POLICY & MANAGEMENT,
CHINESE ACADEMY OF SCIENCES

Aggregate Demand Change and
0il Production: Reconsideration
Narjes Zamani

Masao Ogaki

KEID UNNERSITY

On the Limits of Cooperation in the
Arctic to Stabilize Energy Supply
Lisa Schulten

Alberto Vesperoni

UNIVERSITY OF SIEGEN

35. Energy Modeling
w Sterlings 3
Anastasia Shcherbakova (Presiding)

CLINICAL ASST PROFESSOR, UNIVERSHTY OF TEXAS AS DALLAS

Growth and Competition in Renewable
Energy Industries: Insights from an Integrated
Assessment Model with Strategic Firms

Benjamin D Leibowicz
STANFDRD UNIVERSITY

The Energy Market Shocks and the

Inter-market Linkages

Ahmed AA Khalifa

QATAR UNIVERSITY

AbdulWahab AlSarhan

THE PUBLIC AUTHORSTY FOR APPLIED EDUCATION AND TRAINING

Pietro Bertuccelli
UNWVERSITA DEGLI STUDI DI MESSINA
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Modelling Bioenergy Technologies in Malaysia's
Power Sector - Long Term Planning Strategies
Dayang Ratnasari Abu Bakar

Gabrial Anandarajah
UNIVERSITY COLLEGE LONDON

The Effect of Clean Electricity on Co,
Emissions from Plug-in Electric Vehicles

Joseph F DeCarolis
Samaneh Babaee
NC STATE UNIVERSITY

A Patent Citation Growth Model for
Assessing Quality of Energy Innovation
Zhongyang He

Dashun Wang

Zhen Lei
PENNSYLVANIA STATE UNIVERSITY

36. Energy and the Environment
» Kings Terrace

Mike Troilo (Fresiding)
UNWERSITY OF TULSA

The Impact of Economic Growth and Trade
on the Environment: The Canadian Case

Kayode E Olaide
STUDENT, MEMORIAL UNIVERSITY DF NEWFOUNDLAND

Mutticriteria Analysis of Innovation Policies
in Favor of Solar Mobility in France by 2030

Nathalie Popiolek
SENIOR EXPERT, CEA, PARIS-SACLAY UNIVERSITY

Rare Earth Substitutability in Clean Energy
Technology: Using Expert Elicitation to
Estimate Elasticities

Braeton J Smith

Roderick G Eggert

DIVISION OF ECONOMICS AND BUSINESS,
COLORADD SCHOOL OF MINES

Reforming Energy Consumption Subsidies
Supported by Direct Deposit to Consumers

Hossein Mirzapour
Michéle Breton
HEC MONTREAL

COFFEE BREAK
3:45pm - 415 pm = Bridges Room

OUAL PLENARY SESSION

CLIMATE

4:15 pm - 5:45 pm = Kings Garden 1 & 2

This is an important year for international climate negotiations,

as diplomats gear up for the twanty-fiest session of the

Conference of Parties to the UN Framework Camvention on
Climate Change set to take placa i Paris this December, Tha
90al of COP 21 Is to forge a binding international agresment
to adress climate change by reducing greenhouse gas
emissions at the national level. An expert panel Wil comvene
to thscuss the importance of reaching an agreement, the
chalenges that must be overcome in order 10 negotiate an
effective deal and the panelists will offer their views regarding
potantial Paris outcomes.

Jared Anderson (Presicing)
EDITOR. BREAKING ENERGY

Eliza Northrop

RESEARCH ANALYST I FOR THE INTE
ACTION INITIATIVE, WORLD RESOURC
M Granger Morgan

HAMERSCHLAG UNIVERSITY PROFESSOR OF ENGINEERING
CARMEGIE MELLON UNIVERSITY

Kevin Massy

DIRECTOR INTERNATKINAL AFFAIRS, STATOI

ANATIONAL CLIMATE
CES INSTITUTE

DUAL PLENARY SESSION
ELECTRICITY MARKETS

4:15 pm - 5:45 pm » Commonweaith 2

Wholesale electricity markets and elcirkity derequiation
have been in place aimost 20 years, and yet markats ara stil
constantly evoiing. Changes to ISOVRTO area footprints, the
enargy and capecity market structures, #ong with various
layers of reguiatary uncartainty and the iqus parspacthe
of the piayers creale a dynamic emaronment, This session
Will profile some of the market opporunities and challenges
facing the efectricity industry today.

Steve Bossart (Presiding)

SENIOR ENERGY ANALYST, NETL

Mario S DePillis

PRINCIPAL, ECONOMIC AND ENERGY ANALYSIS

Ingmar Sterzing

VP, POWER SUPPLY AND ENERGY SERVICE,
EANALES ELECTRIC CODPERATIVE
Howard Haas

CHIEF ECONOMIST, MONITORING ANALYTICS

USAEE GENERAL MEMBERSHIP MEETING

5:45 pm - 6:15 pm = Sterlings 2

REGISTRATION

7:00 am - 6:00 pm = Duquesne Room

TULSA CONFERENCE PLANNING MEETING

7:30am - 8:30 am = Sterlings 2 Room

CONTINENTAL BREAKFAST
7:45am - 8:30 am = Bridges Room v

PRESIDERS" HUDDLE

8:10 am - 8:25 am = Liberty Room

DUAL PLENARY SESSION
GEOPOLITICS

8:30 am - 10:00 am = Kings Garden 1 & 2

Oiland 1o & lasser extent natural gas markets have gone
through a period of reduced impact from geopolitical events
In 2014 and 2015. But the events and their future importance
In particular to ol supplies and o prices should certainly

be remembered, The evolution of market geograpty with
demand for energy in general shifting eastward craates a new
potentially more difficult set of geopolitical uncertainties.

David H Knapp (Presiding)
MANAGING DIRECTOR - ENERGY INTELLKGENCE RESEARCH
DIVISION, ENERGY INTELLIGENCE GROUP

Guy Caruso

SENIOR ADVISOR. ENERGY AND NATIONAL

SECURITY PROGRAM, CSIS

Edward Morse
MANAGING DIRECTOR, CIT
Frank Linden

SENIOR RISK MANAGEMENT OFFICER
MULTILATERAL INVESTMENT GUARANTEE A

DUAL PLENARY SESSION
ENERGY INFRASTRUCTURE

8:30 am - 10:00 am = Commonwealth 2

America’s energy infrastructure - consisting of millions of
mites of pipelines, railways and electricity lines - serves & vital

RECEPTION: ANDY WARHOL MUSEUM
6:30pm - 8:30pm

= The Andy Warhol Museum
117 Sandusky Street, Pitisburgh, PA 15212

Lignt hors d'oeuwes and drinks sarved. Buses wil begin
loading at 6:00pm at the hotel front entrance. Transportation
wibep(mdadbanmmﬂeoepmn Mﬁﬁm

mmjmr_umm 0 vnmng dlrecmm mvard the back
of the program. There Is parking in the surrounding aregs of the
Warhol, shotfd you wish fo drive yoursslf, Please note, you must
being both your name badge as well &5 drisk tckets vith you to
attend thes ewant
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e in the 1, storage and delivery of the nation's
energy. This panel vill present different perspectives from
across a vaviety of energy delivery modes,

Christopher Nichols [Fresiding)
SENIOR ANALYST, DOE-NETL OFFICE OF STRATEGY ENERGY
ANALYSIS AND PLANNING (SEAP], U.5. DEPARTMENT OF EMERGY

John Schmitter
PRESIDENT, KEP, LLC

Donald F Santa
PRESIDENT AND CED,
INTERSTATE NATURAL GAS ASSOCIATION OF AMERICA

William F Hederman
DEPUTY DIRECTOR FOR SYSTEMS INTEGRATION AND S8
ADVISOR TO THE SECRETARY, U.S. DEPARTMENT OF ENERGY
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COFFEE BREAK

10:00 am - 10:30 am = Bridges Room

CONCURRENT SESSIONS: 37 T0 45

10:30 am - 12:15 noon

37. 0il Price Uncertainty

= Kings Garden 1,2

Troy N. Thompson (Fresiding)

BUSINESS PLANNING & ANALYTICS MGH, CHEVRON

OPEC in the News:

The Eifect of OPEC on Qil Price Uncertainty
Michael Plante

SENIOR RESEARCH ECONOMIST,

FEDERAL RESERVE BANK OF DALLAS

Implications of US 0il Production on Ol Prices
Nourah A AlYouse!

KING SAUD UNIVERSITY

Causes and Consequences of Oil Price Shocks:
AVECM-based Decomposition Analysis

Gbadebo Oladosu
OAK RIDGE NATIONAL LABDRATORY

Volatility Spillovers in North American
Energy Markets

Neil A Wilmot

UNIVERSITY DF MINNESQTA DULLTH

A Small Open Economy DSGE Model For Oil
Exporting Emerging Economy

Fred Oqli Ikiaga

UNIVERSITY OF SURREY

38. Energy and the Economy

= Commonwealth 1

Karl J Nalepa (Fresicing)

PRESIDENT, RESOLVED ENERGY CONSULTING

Wage Infiation in Alberta’s Oil and Gas Sector
Noha A Razek

CHINA INSTITUTE, UNIVERSITY OF ALBERTA

Emilson Siva

SCHOOL OF BUSINESS, UNIVERSITY OF ALBERTA
Natural Resources, Energy Supply and Economic
Growth: What Does Diversification Achieve?

Fred B Olayele
DIRECTOR, CANADA AFRICA PARTNERSHIP FOR
ENERGY AND INFRASTRUCTURE

Capturing Rents from Natural Resource
Abundance: Private Royalfies from U.S. Onshore
0il and Gas Production

Jason P Brown

Timothy Fitzgerald

FEDERAL RESERVE BANK DF KANSAS CITY

Jeremy G Weber

UNIVERSITY OF PITTSBURGH

Employment Impacts of il and Gas Drilling:
What's Next?

Mark J Agerton

RICE UNIVERSITY

Technological Change in Resource Extraction
and Endogenous Growth

Martin Stuermer

FEDERAL RESERVE BANK OF DALLAS, RESEARCH DEPARTMENT
Gregor Schwerhoff

POTSDAM INSTITUTE FOR CLIMATE IMPACT RESEARCH

39. Natural Gas Market and Pipelines
= Commonwealth 2

Robert Kiginberg (Preswing;
UNCONVENTIONAL RESOURCES, SCHLUMBERGER RESEARCH

Estimating the Market Impact of Natural Gas
Pipeline Expansion

Andrew N Kleit

Seth N Blumsack

Chiara N Lo Prete

Nongchao N Guo

PENN STATE UNIVERSITY

Regulatory Reform and Network Expansion:
The Case of the Japanese Natural Gas Industry
Masahiro Ishii

SOPHIA UNIVERSITY

Koichiro Tezuka

NIHON UNIVERSITY

Satoru Hashimoto

TEIKYQ UNIVERSITY

Analysis of Declining Henry Hub Liquidity
in North American Gas Market

Bradford Leach

ENERGY ADVISORY SERVICES LLC

Benjamin Schlesinger

BENJAMIN SCHLESINGER AND ASSOCIATES

Flaring of Associated Natural Gas in the
Bakken Shale

Timothy Fitzgerald

Case Stigibauer

MONTANA STATE UNIVERSITY

40. Transportation Fuels
= Benedum

Ahmed Khalifa [Prosiding)
DEPT OF FINANCE & ECONOMICS, QATAR UNIVERSITY

Spatial Analysis of Air Quality Impacts from using
Natural Gas for Road Transportation

Fan Tong

Ines Azevedo

Paulina Jaramillo

CARNEGIE MELLON UNIVERSITY

Historical and Contemporary Consumer
Valuations of Fuel Economy and Other Measures
of Vehicle Utility

Richard A Simmons

Wallace E Tyner

PURDLE UNIVERSITY
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Assesment of Engine Technologies and Fuels

for Environmentally Friendly Sea Transport with
Focus on Cost, Emissions and Environmental Impact
Haakon-Elizabeth Lindstad

MARINTEK

Gunnar S Eskeland

NORWEGIAN SCHOOL OF FINANCE

Estimating the Fuel Economy of
Autonomous Vehicles

Avi C Mersky

Constantine Samaras

CARNEGIE MELLON UNIVERSITY

Alternative Transportation Fuel Investment
Risks Due to Technological and Petroleum
Price Uncertainty

Marc W Melaina

Yongling Sun

Brian Bush

NATIONAL RENEWABLE ENERGY LABORATORY

41. Nuclear Energy
= Brigade

Hisanori Nei {Presidirg)
PROFESSOR. AATIONAL GRADUATE INSTITUTE FOR POLICY STUDIES

Phasing out Nuclear Power in Europe
Rolf Golombek

Hilde Hallre Le Tissier

FRISCH CENTRE

Finn R Aune

STATISTICS NORWAY

Quantifying the Social Costs of Nuclear Energy:
Perceived Risk of Accident at Nuclear Power Plant
Anni Huhtala

Piia Remes

VATT INSTITUTE FOR ECONOMIC RESEARCH

Historical Construction Costs of Global
Nuclear Power

Arthur Yip

Jessica Lovering

Ted Nordhaus

BREAKTHROUGH INSTITUTE

Estimating the Costs of Uranium Recovery
from Phosphoric Acid In the United States
Haeyeon Kim

Roderick Eggert

COLORADOD SCHOOL OF MINES

42. Petroleum and the Economy
= Sterlings 1

Latika Lagalo (Presiding!
ASSISTANT PROFESSOR OF ECONOMICS
MICHIGAN TECHNOLOGICAL UNIVERSITY

Dilemmas in Energy Consumption, International
Trade and Employment: Analyzing the Impact
of Embodied Energy in Traded Goods on
Employment in China

Xu Tang

Zhu Sun

CHINA UNIVERSITY OF PETROLEUM
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0il Price Fluctuations and Unemployment in
Kern County: An ARDL Bounds Testing Approach
Nyakundi M Michieka

Richard S Gearhart

CALIFORNIA STATE UNIVERSITY, BAKERSFIELD

The Impact of Oil Prices on Heart Attacks
and Diabetes in Central-Southern California
Richard S Gearhart

Nyakundi M Michieka

CALIFORNIA STATE UNIVERSITY, BAKERSFIELD

The Impact of Oil Expenses and Credit
on the U.S. GDP
Florent John Mc Isaac

UNIVERSITY OF PARIS 1 - PANTHEON-SORBONNE

Demand and Supply Shocks in the Oil Market:
Evidence from Developed Countries

Latika Lagalo

Yeonwoo Rho

MICHIGAN TECHNOLOGICAL UNIVERSITY

43. Electricity Transmission

and Distribution

= Kings Plaza

Thomas E Drennen iFresiding)

PROFESSOR OF ECONOMICS,

HOBART AND WILLIAM SMITH COLLEGES

Quality of Service Regulation, Firm Size,
Technical Efficiency and Productivity

in Electricity Distribution

Livingstone Senyonga

Olvar Bergland
NMBU-SCHODL OF ECONDMICS AND BUSINESS

Short-term Energy Storage for Stabilizing
the High Voltage Transmission Grid:

A Real Options Analysis

Reinhard Madlener

Katrin llian

RWTH AACHEN UNIVERSITY

Making the Case for Interregional Transmission
Projects: Evaluation of Benefits and Allocation
of Costs

Jose F Prada

Marija D llic

CARNEGIE MELLON UNIVERSITY

Potential Benefits of Long-distance Electricity
Transmission in China for Air Quality and Climate
Wei Peng

Denise L Mauzerall

PRINCETON UNIERSITY

Yu Zhao

NANJING UNIVERSITY

Meiyun Lin

NOAA GEDPHYSICAL FLUID DYNAMICS LABORATORY

Jiahai Yuan

NORTH CHINA ELECTRIC POWER UNIVERSITY

Qiang Zhang

TSINGHUA UNIVERSITY

44, Climate Change Issues
w Sterlings 3
Scott Nystrom (Presiding!

SEMOR ECONOMIC ASSOCIATE, REGIONAL ECONOMIC MODELS INC

Asymmetric Effects of the Business Cycle on
Carbon Dioxide Emissions: A New Layer of
Climate Change Uncertainty

Tamara L Sheldon

UNIVERSITY OF SOUTH CAROLINA

Water Use of Thermoelectric Power Plants under
Low-Carbon Futures: A Case Study in New Mexico
Jeffrey J Anderson

Haibo Zhai

Edward S Rubin

CARNEGIE MELLON UNIVERSITY

Peter H Kobos

Vincent C Tidwell

SANDIA NATIONAL LABORATORIES

Dynamic Macroeconomics Under Ecological
and Financial Constraints

Ekaterina Zatsepina

UNWERSITY PARIS 1 PANTHEON SORBONNE

Gael Giraud

AFD

Uncertainty in Climate Effects of Power from
Coal and Natural Gas with CCS

Greg Schiviey

Paulina Jaramillo

Costantine Samaras

CARNEGIE MELLON UNIVERSITY

45. Energy and Fuel Efficiency
= Kings Terrace

Robert J. Brecha (Presiing)
PROFESSOR, UNIVERSITY OF DAYTON

The Impact of Coal-electricity Linkage
Policy on the Cost Efficiency of China's
Thermal Power Plants

Bai-Chen Xie

Na Duan

TUAN.RM UNIVERSITY

Stochastic Techno-Economic Analysis

of Alcohol-to-Jet Fuel Pathway from Three
Different Feedstocks

Guolin Yao

Wallace E Tyner

PURDUE UNWERSITY

Robert Malina

Mark D Staples

MASSACHUISETTS INSTITUTE OF TECHAOLOGY

Maximizing Vehicle Fuel Economy

Improvement in APEC Region

Atit Tippichai

ASIA PACIFIC ENERGY RESEARCH CENTRE

Does Diesel Price Matter? Estimate the Elasticities
of Trucking Behaviors with Respect to Fuel Prices

Jen Z He
PH.0. STUDENT, UNIVERSITY OF MARYLAND
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CLOSING PLENARY SESSION:
ENERGY FINANCE & RISK MANAGEMENT

12,15 pm - 1:45 pm = Kings Garden 1 & 2

The collapse in global ol prices caught market particpants by
surprise and & redefining the energy landscape — particularly
for U.S. onshore shale oil & gas produoers. A panel of leading
energy economists, financal and risk maragers will discuss
avents which led up the fall in global ol price, iImplications for
the energy market and what may lie shead.

Tina Vital (Presiding)

ENERGY INVESTMENT ANALYST
Michael Sell

S il

GLOBAL AS! SSIONALS (GARP)
Glen Swindle

MANAGING PARTNER, SCOVILLE RISK PARTNERS

Amy M Jaffe

EXECUTIVE DIRECTOR OF ENERGY AND SUSTAINABILITY
UNIVERSITY OF CALIFORNIA, DAVIS

WORKSHOP;
CARBON CAPTURE, UTILIZATION
AND STORAGE

2:00 pm - 5:00 pm = Commonwealth 1, 2

Sponsored By: Rice University’s Baker Institute
Center for Energy Studies

RICE UNIERSITY'S BAKER WSTITUTE FOR PUBLIC POLICY
Traci Rodosta

NETL

Chuck Zelek

NETL

Peter Kobos
SANDIA NATIONAL LABORATORIES

Haibo Znai
CARNEGIE MELLON UNIVERSITY

Carbon capturs, utllization and storage (CCUS) is gaining
attention in energy policy discussions, particularly

as policles aimed a1 reducing carbon diaxide (CO.)
emissions pain fraction, Reconciling climate change
palicy with the existing deep and well-established

fossil fuel supply chains presents a challenge that
technology has the potental to address through carbon
capture and storage. However, any nevs technoiogy
must be commercially viable in its own right to have an
economically sustainable footprint. Thus, the potential
value propasition In utiizing CO, to enhanoe profiiability
In the exiractive Industries has grabbed significant
attantion. This vorkshop will address the technical
challenges of CCUS and demonstrate muttiple efforts
aimed at modaling the implications of expanded CCLS
on energy markets.

Separate registration required.
Please visit registration office.
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ELECTRONIC COMMUNICATIONS

Since many delegates find it more convenient to access and search documents onling rather than cary
around a lot of paper, the Extended Abstracts have not been printed, These documents are available for
complimentary download from our website located at wew. usaee.org/usaee201 5/program aspx. You
may download these materials on your own computer or handheld device as well, Further, the conference
registration list and speaker biographies have not been printed. These materials are also available on the
conferences’ mobile site. Visit www.usaes.org/usaee2015/mobile/ to gain access to the mobile site.

USAEE CASE COMPETITION

The United States Association for Energy This program would not be passible without the
Economics (USAEE) Case Competition is a team- financial support of the following organization:
based competition focused on energy economics,

open to teams of students across the globe. 7 F
This year, the topic for the competition involves :
oil company decision-making in the context of . KAPSARC
shifting production and consumption patterns Lwgsiul Ggapig clwljall alizse Lol 540
Participating teams worked on the designated /"2 APdullen Fetroleum Studies and Research Center
case problem over a period of three weeks and

submitted a written report detailing their methods and solution to USAEE. The three teams with the best
solutions will be presenting their results in a special session following the Sunday night Opening Reception
from 7:30 - 9:30pm in the Benedum Room. These three teams will be competing for first, second and
third place with cash prizes to be awarded.

Besides a special thanks to our sponsar, we are also grateful to the USAEE Case Competition committee
that has worked quite hard over the past year to ensure the success of this event!

PLACEMENT ASSISTANCE

Students who register for the 2015 USAEEAAEE North American Conference in Pittsburgh and who
are seeking employment o are interested in arranging intemships, should submit their resume to the
JAEE resume bank (you need to log into the IAEE website and visit www i2ee.org/en/Resourc 3
addeandidate.aspx 1o upload your resume). Be sure to indicate you are attending the USAEE/IAEE
Pittsburgh conference.

Derek Nixon, USAEE's student representative, will work to facilitate intreductions to suitable companies
in an effort to generate face-to-face interviews at the Pittsburgh conference. Potential matching will be
based on the experiences and interests listed in your resume. You can also email DereX (rdnixon@ucdavis
edu) with the subject Pittsburgh Conference Job Search if you would like to discuss in depth what you are
looking for. Resumes should be confined to one page if at all possible, and not more than two pages. They
should indicate your time available for work or intemship, particular interests, and contact infermation.

ANDY WARHOL MUSEUM RECEPTION

Tuesday, October 27, 2015  6:30pm-8:30pm

The Andy Warhol Museum, 117 Sandusky Street, Pittsburgh, PA 15212

Walking directions from the Wyndham

{600 Commonweaith Place Pitisburgh, PA 15222)
Aoughly & 15 minute walk

* Head south on Commonwealth Place
foward Liberty Avenue

Turn left onto Liberty Avenue

Cantinuz onta Penn Avenus

Turn left onto 6th Strest

Turn right oato Fort Duquesne Boulevard
Turn left onto 7th St/Andy Warho! Bridge

Continue onto Sandusky St. and the
Muszum wdll be oo your left
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PROGRAM COMMITTEE

GENERAL CONFERENGE CHAIR
Troy Thompson, Chievran

PLENARY SESSION COORDINATOR
Tina Vital. APG Asset Maragermexit

CONCURRENT SESSION CHAIR
Mina Dioun, Dicun Energy Consulting

POSTER SESSION CHAIR
John Holding, irdependerit Fractitoner

CASE COMPETITION CHAIR
Eric Hittinger, Aochester institute of Technology

TECHNICAL TOUR COORDINATORS
Julian Lamy, Camegie Metion Uiversity
R. Omar 0. Cabrales, Federal Enevgy Begquialvy
Commission
SPONSORSHIP COMMITTEE CHAIR
Karl J. Nalepa, Resaved Energy Consuiting

PROGRAM COMMITTEE

Peter Balash, Nationa! Energy Technology Labovatory

Jerry Fletcher, Wast Virginia University
Paulina Jaramillo, Camegie Metion Universily
Fred Joutz, KAPSARC

Julian Lamy. Carmegie Mefon Linversily
Ken Medlock, Rice University

Peter H. Kobos, Santiia National Labovatones

Ingmar Sterzing, Padernales Elacin Coaperative
Mine Yucel, Federa! Reserve Bank of Dalias
David Knapp, Enargy infeligence Group
Christopher Nichols, L5 Departmeit of Energy
Lori Smith Schell, Empowerad Energy

Arnold B. Baker, AB8 Consulting

Seth Blumsack, e State Universily

Sanya Carley, ncfana University

Matt King, ConocoPTilips

Shree Vikas, CoviocoPhilips

Tom Drennen, Hobar! and Williams Smith Colege
Jared Anderson, Breaking Medfia

STUDENT PROGRAM COORDINATOR
Derek Nixon, University of Califormia Davis

ARRANGEMENTS CHAIR
David Williams, USAEE Executive Ditector

CONFERENCE MANAGEMENT COMPANY
Administrative Management Services, Inc.

Meal tickets are only valid for conference
provided meal functions. Meal tickets are not

transferrable to general hotel restaurants or bars.



FUTURE IAEE EVENTS

FEBRUARY 14-17, 2016
Perth, Australia

5th IAEE Asian Conference
Meeting Asia’s Energy Challenges

APRIL 24-26, 2016
Abuja, Nigeria
9th NAEE/IAEE International Conference

Energising Emerging Economies: Role of Natura!
Gas & Renewables for a Sustainable Energy
Market and Economic Development

JUNE 18-22,2016

Bergen, Norway

39th IAEE International Conference
Energy: Expectations and Uncertainty

OCTOBER 23-26, 2016

Tulsa, OK, USA

34th USAEE/IAEE North American Conference
Implications of North American

Energy Self-Sufficiency

JUNE 18-21, 2017
Singapore
40th IAEE International Conference

Meeting the Energy Demands of Emerging
Economic Powers: Implications for Energy
And Environmental Markets

SEPTEMBER 3-6, 2017
Vienna, Austria
15th IAEE European Conference

Heading Towards Sustainability Energy Systems:
by Evolution or Revolution?

JUNE 10-13, 2018

Groningen, The Netherlands

41st IAEE International Conference

Security of Supply, Sustainability and Affordability:
Assessing the Trade-offs Of Energy Policy

USAEE SUSTAINING MEMBERS

Advanced Resources International
American Petroleum Institute
Aramco Services Co.

Center for Energy Studies,
Louisiana State University

Chevron Corporation
ConocoPhillips, Inc.
ExxonMobil Corporation
IHS Energy

Institute of Transportation Studies,
University of California, Davis

National Renewable Energy Laboratory
NGP Energy Capital Management

Resource Management,
West Virginia University

Rice University, Baker Institute
Shell Oil Products US

Toyota Motor North America, USA
University of Tulsa

USAEE/IAEE’S NORTH AMERICAN
CONFERENCE REMAINS GREEN!

In an effort to minimize t
Impact of cur meeting by in

environmental
ing the use
ible and

te, our

with this meeting

Look for these changes at our conference:

No fabricated co
bag/satchel produc

Less conference
(prometional ma:
display tables rather thar
delegates in r

» Recyclable plastic badge holders and lanyards.

s composted
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INTERNATIONAL
ASSOCIATION for
ENERGY ECONOMICS

B WWW.IAEE.ORG

IAEE INSTITUTIONAL MEMBERS

Administracion del Mercado Eléctrico, Uruguay
Aramco Services Co., USA

Berlin University of Technology, Germany

BKW FMB Energie AG, Switzeriand

BP Pic., UK

Carleton University, Faculty of Public Affairs,
Canada

ConocoPhillips, USA

Curtin Business School, Perth, Australia
Energy Information Administration, USA
Energy Market Authority, Singapore
Energy Research Institute, Russia
ESCP Europe Business School, UK
Institut Francais Du Petrole, France

Institute of Transportation Studies,
University of California, Davis, USA

Institute of Energy Economics, Japan

Institute of Nuclear Energy Research, Taiwan
Inter-American Development Bank, USA

Korea Electric Power Corporation, South Korea
National Energy Board, Alberta, Canada

Norwegian School of Economics
and Business Administration, Norway

Rice University, Baker Institute, USA
Shell International, Ltd., Netherlands
UCL SERAus, Australia

University of Alberta, Canada

University of Auckland, New Zealand
University of Stavanger, Norway
University of Western Australia, Australia
UTE, Uruguay
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