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Abstract

The 37th International Association for Energy Economics international conference (IAEE
2014) was held in New York City, United States, during June 15-18, 2014. The concurrent
sessions including “Energy and the Economy” , “Renewables, Power Prices, and Grid
Integration” , “Energy Financing” , “Transportation Developments” , “International
Shale Development: Prospects and Challenges” and other important energy issues. The
TAEE Conference also invited experts from various research field including energy demand,
electricity price, shale gas, renewable technologies, carbon reduction and the advanced
development of transportation, while these topics and technical tours are helpful for
INER" s academic research and policy evaluation skills, and can improve INER™ s
understanding 1n global energy issues.

INER™ s Center of Energy Economics and Strategy Research is performing the National
Energy Program Phase II (NEP-II) including energy mix and economic analysis for various
renewable technologies. INER assigns deputy director Fu-Kuang Ko, and Dr. Cheng-Da
Yuan to publish following papers: “Reconsidering the oil-linked pricing rule based on
evidence of unstable cointegrating relations in Asian LNG markets” and “Explaining
the causality between economic growth and carbon emissions in Taiwan: A multi-sectoral
analysis”  at the 37th IAEE international conference. In addition, the authors also visited
the MIT Joint Program on the Science and Policy of Global Change during June 22-23,
2014. Moreover, INER and MIT have a group meeting for the issues including energy
policy analysis, model building and bilateral cooperation. By visiting MIT and sharing
experiences of policy analysis, it 18 helpful for policy formulation and strategy analysis for
INER.

Keywords: International Association for Energy Economics (IAEE) international
conference, Policies Evaluation, Computable General Equilibrium (CGE) models,
Massachusetts Institute of Technology (MIT)
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the Science and Policy of Global Change)fEHtfHE, LAY oA ELuEE DL B o
RARRHIREIR - RIZFEBEERRE - ZHABEENNIITEE R
1.2L Integrated Global System Modeling (IGSM)RERUZEAEHETT IR R (EEEE
BRI R H At - IREEAYE
2 JEILEHE R EE AR B BUR 2 BRI s 2
3 (RHERFFEREMS ~ DOREIRG DUR A & A 4G
4 BEH— TR A BIVESERE ST » DU ARG FERY 2R R
IGSM IR R Tk 25 45 FF ~ Rz B st A RE A4 = (1A 5 R &R AU By
Emissions Predictions and Policy Analysis, EPPA) > EPPA 2 —{EZ1T3E >
&I A E A » B IBEIEE SRR ZHERI S ER R E R

RN BREOR R AR R TR » Sz =] P AR A AR B R BURAY S (B2 -
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MIT Emissions Prediction and Policy Analysis Model

EPPA Model

Primary Factors W

Income
.

Consumer
Sectors

5
L TR
Expenditures

Region A

Region B
Model Features: Mitigation Policies:
- All greenhouse-relevant gases - Emissions limits
- Flexible regions - Carbon taxes
- Flexible producer sectors - Energy taxes
- Energy sector detail -Tradeable permits
- Welfare cost of policies -Technology regulation

R PR ER B R o A AU 2R AR

Emissions Predictions and Policy Analysis Model
http://globalchange.mit.edu/research/IGSM

Z It e B AR LS BURT ~ P TEF - BURTERF T & Ae T Eh
B0~ BRI RIE RS (NSF) FHAL - FfEE R S /FA H AR R EAE
BP(3%Ed) ~ Exxon Mobile(3EE) ~ R (1a7HE/J5Ed) 5 BEAh » & 2L
JERUEEERERAE 2011 4 10 HIEZUER China Energy & Climate Project (CECP)
LRS- TSR - B 5 R - BV EEFEUETEF - a4
EEFEAFEEEEEIINETE - BIFRESE - 2405307 SRR BRI S T
BA Ty EZNAL -

AR MT ERRAESEBREZBPRE S ERXNSTIEH SR EEB MIT
iy Sergey Paltsev ffit: ~ Henry Chen {152 NETTEE Gk Tantr ] - sk
BrEHEAYHE A S A John Rei 11y IR E H HHE &85 B AR & /F 6l
A - Gk —BRAA AT RIS Bz IR 22 STt XA A B A Ay i AR e R Rt
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BARAST T IR ~ ST T RRIR AR SRR T 0 ) YRR HAY ~ 3 TH

ST MR H A O AR L SRS B SR RE T - PP S SR S

DAFI&EEE T7HE TaT 3m S -

1. Hot 1ssue discussion: EPA Power-Plant Proposal Will Seek 30% Carbon
Dioxide Emissions Cut by 2030

From Model to Policy-Experience sharing
3. Bilateral Collaboration and Perspective

John Reilly Fow HA#EFASEE] EPA A — SR 0 hRIE i > {H2 AT IEHR H
EAE > EBEG LN SEELEFE (generation mix)ME > EPA (Environmental
Protection Agency, EPA) fedF — & EBRE LA 51 > 2 —HERENR S
tRH - EEOEENRE SR EEINEERE A K - BREEIRA
tem > MY B EER ING SRR A A = SRS A - 488
EPA BHET2 R ~ WS BRrAVERESTRIR - 38Ry 30%AYIRkER HASZ nI1T » AT LAHT
FEEHPARE B R R T ST HIARED - H AT PA R AR - S BB AT
MR R  WAH —EMMRESRES - FHETHFERIE » 85 —(E5RAIR
A - 555N EEIEAERRM EPA WV A mIE R SR oA RHIB AR WFLH
HER W EOMAETHEZELNES? John Reilly T HATRET E B H A HE
HARRBER N R EEEEERENEE TR E AR AR FaR sy - E
T Pl (B Y S B s SR BRI 30%HYJschik H BEEE1S S Ry vl AT

John Rei 11y i Kz [ Ky el BAMTE A 8% ot 30%H S REAS Bl 2 &5 81| - (E (0] 7 2
N B AT STl RE IR A E T2 - BB IR H AR IR B B AR - SR P A A
E MR sl BRI 2020 FELARTMA S/ VIKEZF(FL4R (Business as Usual,
BAU)HY 30% Fyiihix H L - &8I EENHE 5 MIT 245 #1#f BAU HYsE AR AR E
B ? John Reil ly ZomBRi BAU s e HY 8T S8 & BB H Y BAU »
BIFE LA A S AR E 55 o AL > BAU AR EN S - Jkhik H st
BT BAU E 2RI Jakhi HASEAH ST EE DU RL - 1T H H ATSEEIEE AR T 715
NJekbaTeE B2 kbR 2 2BREY B - (GEONE% ~ &8RS edT - (HAL
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BRI ~ B SAE R 5 2 A 58 T HY AR BT T » R S BRekhR S T35
At ZREHTBERAZAAEIR » (R = 2 B B TE T8 - B RS e
EREECATR - 5540 - SEIHIENIEL (base line) WA TIRERRNT - E X EH
FEJekbE T2 VBT R ST 2 R BIA0A SR A A KGR RS
—[a[5E - JI ERBENBUFI N EE ~ BUEr B8RS 8 H AP rshEE - i
FAEBUE FAIRTRE - SLEIRNR 75 252808 Erl{THY(Economic applicable) /524
Sl AR B (Fail to communicate) - BI{HERZZE R —(HEZNH
wE 0 ]~ BRSNS A BRI R - MBS A - R EE - BOMED
FAEML » BRGSO 23 E AR -

BEINEEI AT - MRETEBEZEZ R RETSEHY EPA BERECR - MIT 2&F 2%
EUERATHIEHEFE? Tohn Rei 11y TR MIT AYBFZE 51003045 57 EPA 1Y Funding
27521 EPA INBCRHIE BARAVEE(E » 2810 MIT BT 22240 SRR A RARUR
EFITAE > FTAMIT 22 DU NEIRY A SR e Pz BUR - $rEE e B
A A RS BORAVIET TAEREVA - BRI EETIEM MIT & AR aHK
B o] DUFEfE H AT AT N B P YA MARKAL 5% 7R B O] 5 55 — st 34 iy AL 7Y
(Computable General Equilibrium model, CGE)IEAUMHRZ:E2554h - Al e
RN &E T LA B ASRIBERMIT BB A fl 2174 T ohn Reilly 2
ERIHTEE S T - MIT HEEAHRARYASES » CGE ZREIfHELY - MIT A Z2 4R
SEPEEHEAY  RERIEAY B I UEE RS EIEI A B P& & 1
Bl AR TSR T - BER AR TRE R AR 4 HA LY 5% - RIEAME 5 51 7
Ik A DAY » MARKAL PEAYEZRIHER T - 45 7E A EIRGaHIRAT - SKE
R/ IME » {E MIT B RTZATEM MARKAL AYEEE § A0 R4S A L
R B RSREHE TAVECK » John Reilly FonfEfEmla0far s B BGREE 7 m

EIA R EL BRI BT 2 R S TBEERHE - B BB - AF
BAF AT Ry~ WIT —RGEI R E R ~ s 2B 2 B ~ (R SR - &1
PRI BB 5 - 1R HY H AR SO $H R 4 B SR PR AU A Sl B i 2 SR e
T > SRS S B R EREAREIZE - H ARSI BR B - AHER REARRT)
HIFAENE -

14



B RSRE AR VAT A SO E & (intuition) ~ YAEEE (truthful ) HYMERE -
BRPEFAEEIRE T - FFY CGE FHEA AL AR A REFRE? Tohn
Reilly FormmHZRARG R (digging in the model) - BAHE - EHAAHEME
RIS » — HER GBI EE HELURRE - £/ 52 CGE B4 F SR BUR
Y TH - (HEHN 2B R 2 ~ AU E S COE AR TNIAE S B
ZFE%E - Sergey Paltsev HIF CGE BABIRYTEHIERG #RE - IR ELRIEM
FaE > A TR NME H G 3 R &R - 5540 BRRBCRE@E T - 8 MIT
DA R RIS o] AR 278 B8 _EBCRIYHIE @ R R &
i ohide A2 - BIANRAR A A 30% - A A$E 15% » Si& rTREst /S Z e 20% -

AL - TR R R R A THRA S F 2B & ? John Reilly REE
A IFE IV BERIEAI DL RARGFAVE R - RAERR EEE R — T E 7 EE]
TR HATZ IR E  RATE AR AT LA MIT S F 3 e Bk A s A Y
IR - John Reilly 558 - Joshua B RTHIG RS ST ETEST
7> 8 H 21 2 23 HEIGILETHIM K Eskalan - FIRFEISRSEITRER naf - 7L
LRI R T — RS SR - MRS B IR M 2 S IR Las B R AR ny s e
EEE AR A EI MIT TSR E ? JTohn Reilly Fomak - H AT fi
EREE AR T DRt BB R AR KIS FE B MIT IEFL sttt ER
FHAR - BSNE R FERTEENRY - B0 B RS E R G ENR % HERE
IR 1~2 T84 - I MIT 2 HEEEA - FIERE SIS E 2 S DE - f
MRS AT A BN 7R B2 MIT 2/ THH5T » John Reilly A
2T ~ MIT ~ GERENEFEES > BRREGETUSENEEREITH - K
SREVFHRAE T EER S B AR > FTRERE IV RSEG A > NME AR EE
RIS - (RHERSED Bt AT > S/ AT IARBURT B £ S A A - ST B
IR B A BlE=RAYEIE -

& o HER| EEARBEARFC MG IS 18 Sergey Paltsev,
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John Reilly, Henry Chen, Joshua Hodge ZE AN EE & ° & 1% H1 Henry Chen

M2 MIT & > AR TIEE T8 AE: -

A MIT %332 7n > (d + 3 =4 4 5 SergeyPaltsev #432 7. £ 4 ~ B4k Bli iz ~
JohnReilly £ = 7. & 4 ~ $REF %32 ~ Joshua Hodge &34 7 &, % & £ BFA7 5 fF

S B

Joint Program on the Science and Policy of Global Change:
John Reilly Co-Director

Sergey Paltsev  Assistant Director

Joshua Hodge  Deputy Executive Director

Henry Chen Research Scientist

PRRERFFERT T RE R &K 7B R SR B B 72 10 |
St BIEE
WIEE  REIWTEAED

RO SR A G A S U
NG 26
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2014 £EAY TAEE REHY 6 F 15 HFYSREIAIAYERT » SRR T RETRACR K
AT TG ) BIEESEEE ~ B SRl = R 2 B 0 FE R R E e £
"Reconsidering the oil-linked pricing rule based on evidence of unstable
cointegrating relations in Asian Lng markets |~ "Explaining the Causality
Between Economic Growth and Carbon Emissions in Taiwan: A Multi-sectoral
Analysis  WYRIREmSARIESEW: TAEE R FTiesz - WHGLAAERZIHT St —
BIPRRSE R RS ERETRAC R SR S E - BRI AR FERY T i R
s B % WAy SRS AT A RE RSBl [ 22 B B PR AU AR & I 3 R S
EBE R SR BV X BRI TARITSEAE & » TAEE WIS &8GR &
BB ST SR AL AT N B 58 Pl Fre S EKEE KRR - B e Sk
B3R B m /KB B2l e & - 1258 LE R B PG > S8R 5 B R RE R
EMRZREIRE 25 AR STREGH 8 - BORRERIRE aTEie 5 &
IR R ER S R - AR A B R AT HIRERAL AR E - BUREY
iR DT SRk

(—) &BERIFEAHS THE - ks [EAEE

FER AR P A SR S EHVRETR (A ~ JERES(E SO BB BB E SF
E/AREIARIY 5% - AR IHRERT S - ARt R - f140 UC DAVIS
AR I R IR RERRYANE - FR (I e Sy T e N BACE T4 S 55
Hh o FEMIT HYSaAE o S35 MIT FYIB AN A R A 4EE A 8 - [EIRFAIE0F Y
AL E] DU 2 AL e AR AR S Bt » IR e Y SRS A E - BB E
SHER TR S e R — 51 ] DU SR MR 78 N B AZ<BIEGEIR AL 55
—HEtA EHOREENEG - MIT ForiA BRI BRI S sE T+

®’itFEI N B EIFRE B - (B2 H e A2 e n IHEE > FTAA BT TEH
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e RS > FE L MTHERFEEETE R A LS NERIEFTERIHY - B2 H Al
BULRUSEREA S FARIG  HEREEER 12 L824 FIMT 2ERER
RS » B H SR A2 /DY » MIT 22 BR SR ot 88 28 B} 52 B IR
ot & B F HFEEFFA JTohn Reilly BEEEEUMAEREEFT A LAINGREL &8 R &
fE > H{RSRERIVER) > MHBETZE R T 7] LARIERAE (6 27 » BRI LIEE R
GIFRYEE T - B AR BERE - BRERE R REMA - BRI
R _ERRIFAE - (RSRETP R - SN BURER (SR A - 0 ] 7R B R BT Feis
AL > AlEEmAEm -

() (EEHEEIMNEHTSE - EHEREROR - #A 2T
TAEE WiEf &y 8\ B2 H ISR (e £/ - HREEE 2 Zotit

P N HAIRES - SR EIEHUHRAYEE - BEEFSFIRAYIITE - BIAEH AR
B4~ EEEEEIARITE - B AR CORER ~ AR PR TS ~ BR
TRl & ER PR S S R I BT IE » VRS & B SIS B & A BE(E 0 AT4E
SR ELSE B AT R - 594N » SRR SR B REE 5 Ik SR th B S
BRI EREZH M  BIRRZ PSR EE SN G N ER &5
AHEITHEIIT T AV B - Ak 2 B TAEE YIS & SHRARREA BLERAYRE S A
i S A U TS SIS B F2K 5 5 Por t smouth KRR LAETAEAE L >
HEITIRITRE IR TRAVIISE - AL TS IS ST BT « AT A] LUE R
PROTET SHYSOR » A RESEIE 2 ar s S B RE TR SR R B SRy S Je PR >
SETHE{C B AR AL AT E RS TR UV BT FEAE B - LY AR SRSk Rl &
HRERETRI S LBV E b 5 T HIE > BRI A B B 2
JEEFH L £ 3 Bl Rl T S A 2 BRI E DR ROMT AL e 2 T 855 5K S U THRE
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=5 BN BCREE RS

FEEN LGN GRS T TaR T EH -~ P~ TR R AT kb H BB A
REVRH R BUR ~ - 2 A E0 P IR TR (8 FH TR ~ BB TRIER A HH B R S
RUSC AT SR A I BB A X PRy T REJR &SR S Rg it sE 0, BRIEA
MARKAL T A2f5AY « JRf&EfdE 17 TIMES (The Integrated MARKAL/EFOM System)

A (5] Heg 7 B o Ji A B2 P 4 o o BT SR L PR & /R 2 1L GEMEET (General

Equilibrium Model for Energy, Environment, and Technology Analysis)f&
B MR FEIRTS R - oy Rk ~ okl - RS S AR RE TR R AR
G AR > A ] R Ry B P ELURF Y COE 182 » B F A B R A e B A S i e 2 A
ENFEREIREOR ISR > R BOREUR ~ R - WHFetsies 2 MrREE
FRELA A R HYEE B T H » MHEIN S B AN E ~ WSS EadEE - R
T AT LA A BE 25 B AR | SRR RO AL E 4 A\ (e — BRIV B R E
TRRI R ~ R PCR RS AT BT SRR S > A BRI AT
I BRI RE TR R R R B B R AR BUR AR A ERK A RC0E

QT R RETRED ©

()
BB TAEE BIPEOTES & A2 T IR Ze g EE N B 200 - BR TP BRI
fiE B RE TR B SIS A - & o B b R SR e e TR BB BRI S e ohu O AT
SO~ PR e B A SRR S e B BRI 78 B E) - PRI ER G
B P E RS A FLBE S 2 A T B RE TR AR RIS o BRI TR
Ji ° 2014 5 TAEE Asian &R JUA LR AR - JFFE RS MIT H[EG1ERY
CGE MARIHY R - REJR BRI BRI T 0 EETES R PR U3 R TP B RE TR
BURHYHEER » H BN T BIE 2 EREE R Sy ST > AHRBERT R IR E S
FEBL MIT HYSSAG AT > MIT <= 2R 5R fo8 88 28 B 22 B BUR Bk & BRI A 5

A John Reilly t72 e e Hr BLE 2 BRIk HARHY B - B B RARAYAE
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INTERNATIONAL ASSOCIATION
IAE for ENERGY ECONOMICS

REGISTRATION
- Now Open!
W www.iakk.orG  [nternational Conference
Program Registration Accommodations General Information Sponsors Students Tours / Special Events

37™ IAEE INTERNATIONAL CONFERENCE | JUNE15-18,2014 | NEW YORK CITY, USA

Conference Program

SUNDAY 6/15 | MONDAY 6/16 | TUESDAY 6/17 | WEDNESDAY 6/18 | Printable Program

SUNDAY, JUNE 15

REGISTRATION

IAEE COUNCIL MEETING (BY INWTATION)
IAEE/USAEE COUN(':IL LUNCH (BY INVITATION)
USAEE COUNCIL MEFTING (BY INVITATION)

SPECIAL PHD SESSION

Please click here for details.

OPENING RECEPTION
Baker Hughes

STUDENT MENTORING PROGRAM

MONDAY, JUNE 16

REGISTRATION
IAEE AFFILIATE LEADERS MEETING

STUDENT BREAKFAST MEETING

Chewron

CONTINENTAL BREAKFAST

ConocoPhillips

PRESIDER HUDDLE

PRESIDENTS' WELCOME AND INTRODUCTION

TUESDAY, JUNE 17

REGISTRATION

2015 PITTSBURGH USAEE/IAEE NORTH AMERICAN CONFERENCE PLANNING
MEETING (BY INVITATION)

5TH ELAEE CONFERENCE PLANNING MEETING (BY INVITATION)
ENERGY JOURNAL BOARD OF EDITORS MEETING (BY INVITATION)

CONTINENTAL BREAKFAST

ARreIneEA L Inn e

DUAL PLENARY SESSION: INTERNATIONAL SHALE DEVELOPMENT. PROSPECTS
AND CHALLENGES

Benjamin Schlesinger
Surya Rajan
Edward Morse

Daniel Tormey

DUAL PLENARY SESSION: TRANSPORTATION DEVELOPMENTS

AmyM Jaffe
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Distinguished Fellow, Logistics Management Institute

Adam E. Sieminski
Administrator, Energy Information Administration

David Hobbs
Head of Research, KAPSARC

Eirik Waemess
Chief Economist, Statoil ASA

COFFEE BREAK

10:30am - 11:00am - Foyer, Mezzanine, Grand Ballroom Balcony & Loews Theater Foyer
Sponsored By EPRI

CONCURRENT SESSIONS 1-10

11:00am - 12:45pm
Click here for concurrent session details

LUNCH AND POSTER SESSION

12:45pm - 2:00pm - Manhattan Center Grand Ballroom

These are not just stand-up buffet lunches - they are also great opportunities for all
conference delegates to mingle with - and leamn from - students who will be presenting
posters of their recent academic work in the room where lunch will be available. At this
unigue event you will be able to network with students and colleagues around energy
topics in which you share a common interest. There will be two sets of posters, one on
Monday and ancther on Tuesday. So don't waitin a long line for food and drink, be firstio
engage with the students and their posters during these 1% hour long breaks from the
main conference.

Click here to view poster sessions

DUAL PLENARY SESSION: ENERGY & THE ECONOMY

2:00pm - 3:30pm - New Yorker Hotel Grand Ballroom

The panel will discuss energy prices and US economic activity. The panel will address
whether increased US oil and gas production from shale has impacted energy security,
the trade balance and the effects of oil price shocks on the economy.

Mine Yucel (Presiding)
Vice President & Sr Economist, Federal Reserve Bank of Dallas

DUAL PLENARY SESSION: RENEWABLES, POWER PRICES, AND GRID INTEGRATION

2:00pm - 3:30pm - Crystal Ballroom

The panel will address key issues associated with increasing amounts of renewables on
the critical decisions and impacts for grid operators, utilities and other key stakeholders
The panel will present a breadth of perspectives, and address technical, regulatory,
economic, and “business model” implications for the power sector, for different structures
from different countries & states.

Douglas Arent (Presiding)

Executive Director JISEA, National Renewable Energy Lab

Karsien Neuhoif
Head of Department, German Institute for Economic Research (DIW Berlin) and
Professor Technical University Berlin

Jose Maria Valenzuela
Director de Sustentabilidad Energetica, Secretaria de Energia, Government of Mexico

Everett W. Whitaker
Managing Director, Policy & Planning, Power Economics Energy Consulting, USA GE
Energy Management

COFFEE BREAK

3:30pm - 4:00pm - Foyer, Mezzanine, Grand Ballroom Balcony & Loews Theater Foyer

CONCURRENT SESSIONS 11-20

4:00pm - 5:A45pm
Click here for concurrent session details

IAEE AWARDS DINNER

7:00pm - 10:00pm - Manhattan Center Grand Ballroom

IAEE STUDENT HAPPY HOUR

9:30pm - 11:00pm - Stout
Sponsored BY. Norwegian School of Economics

Address:
133 West 33rd Street
New York, NY 10001

|AEE 2014 International Conference

CONCURRENT SESSIONS 21-30
11:00am - 12:45pm
Click here for concurrent session defails

LUNCH AND POSTER SESSION
12:45pm - 2:00pm - Manhattan Center Grand Ballroom

These are not just stand-up buffet lunches—they are also great opportunities for
all conference delegates to mingle with — and learn from - students who will be
presenting posters of their recent academic work in the room where lunch will be
available. At this unique event you will be able to network with students and
colleagues around energy topics in which you share a common interest. There
will be two sets of posters, one on Monday and another on Tuesday. So don’'t wait
in a long line for food and drink, be first to engage with the students and their
posters during these 1% hour long breaks from the main conference.

Click here to view poster sessions

DUAL PLENARY SESSION: OIL & GAS RESERVE VALUATION & FINANCING
2:00pm - 3:30pm - New Yorker Hotel Grand Ballroom

This session will focus on resource assessment techniques, the process ofa
firm’s reserve estimation, and the manner in which these issues affect how firms
value acreage and ultimately translate their assessments into production. The
session will also address the role of uncertainty in estimating resources and
reserves and how such uncertainty translates into production outlooks and
expected profitability.

Kenneth B. Medlock Il (Co-Presiding)

Senior Director, Center for Energy Studies, Baker Institute, Rice University

William Furlow (Co-Presiding)
Senior M‘anager Business Development, Society of Pefroleum Engmeers

Sandy Fielden
Director Energy Analytics, RBN Energy

‘W._John Lee
Professor and Cullen Distinguished University Chair, University of Houston

DUAL PLENARY SESSION: CLIMATE CHANGE AND CARBON POLICIES -
INTERNATIONAL LESSONS AND PERSPECTIVES
Professor of Economics, TU Berlin

A Denny Ellerman
Part-time Professor, European University Instifute

Zhang Xiliang
Professor and Executive Director of the Institute of Energy, Environment and
Economy, Tsinghua University

Karen Palmer
Senior Researcher, Resources for the Future

COFFEE BREAK

3:30pm - 4:00pm - Foyer, Mezzanine, Grand Ballroom Balcony & Loews Theater
Foyer

CONCURRENT SESSIONS 31-40
4-:00pm - 5-45pm

Click here for concurrent session details

IAEE GENERAL MEMBERSHIP MEETING
5:45pm - 6:15pm = Sutton Place Suite

CAEE GENERAL MEMBERSHIP MEETING
5:45pm - 6:15pm - Brooklyn Suite

DELEGATES FREE TO ENJOY NEW YORK CITY ON THEIR OWN

WEDNESDAY, JUNE 18

REGISTRATION
7:00am - 5:45pm - Kips Bay Suite

2015 ANTALYAINTERNATIONAL CONFERENCE PLANNING MEETING (BY

INVITATION)
8:00am - 9:00am - Sutton Place Suite

2/4
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EEEP EDITORIAL BOARD MEETING (BY INVITATION)
8:00am - 9:00am - Herald Square Suite

CONTINENTAL BREAKFAST
8:15am - 9:00am - Foyer and Mezzanine

PRESIDER HUDDLE
830am - 8:50am - Mezzanine 2nd Floor

DUAL PLENARY SESSION: ENERGY FINANCING
9:00am - 10:30am « New Yorker Hotel Grand Ballroom

The future development of global energy resources requires both the presence of
economically producible material and the activity fo convert the resources into first
exractable reserves and then actual production. For the necessary aclivity fo occur
- besides access to the resource — there must be investment. While the issue of
resources and reserves has been widely addressed, the path of future activity has
gotten less atiention. The purpose of this session is to look at the interesting
history of how energy activity has traditionally been financed and what the
prospects are for future innovation to confront the changing geography and
composition of global energy markets; what is currently working and what is not
and what the main challenges are moving forward.

David H. Knapp (Presiding)
Managing Director Energy Research Advisor, Energy Inteligence Group

Robert Maguire
Partner, Perella Weinberg Pariners

Katherine Spector
Head of Commoeodities, CIBC World Markets

Robert Levin
Managing Director, CME Group

DUAL PLENARY SESSION: UTILITY BUSINESS MODEL
9:00am - 10:30am - Crystal Ballroom

This session will address profound challenges fo its fraditional business model
faced by the electric utility sector worldwide. Utilities must redefine their business,
driven by the proliferation of efiicient but potentially disruptive digital technologies;
by customers’ new options including distributed self-generation, ime-of-use price
responsiveness, and eleciricity storage; by entrepreneurial third parties seeking
__lo serve those customers direcily. by environmenial mandates_includina.. _
planning or hoping to survive or even thrive in the very different electric sector
business environment of coming years, and how energy economists can bring
their particular skills and expertise to bear in this challenging transition.

John W. Jimison (Presiding)
Managing Director, Energy Future Coalition

Ralph lzzo
Chairman of the Board, President and Chief Operating Officer, Public Service
Enterprise Group Incorporated

Jigar Shah
Founder, SunEdison LLC

David M. Newbery
Director, EPRG, University of Cambridge

Michel Derdevet
Secretary General, ERDF

COFFEE BREAK

10:30am - 11:00am - Foyer, Mezzanine, Grand Ballroom Balcony & Loews Theater
Foyer

CONCURRENT SESSIONS 41-49

11:00am - 12:45pm
Click here for concurrent session details

WORKSHOP: THE WATER-ENERGY NEXUS: CHALLENGES AND OPPORTUNITIES

10:00am - 1:00pm - Gramercy Park Suite
Sponsored By Rice University's Baker Institute Center for Energy Studies

For more information, please click here

Separate registration is required.

The Department of Energyis pursuing work in the water-energy nexus because
the nexus is integral to both energy security and climate change policy. This
workshop will

Overview our interconnected water and energy systems

Examine how climate change and other future trends may affect the relationship
between water and energy

= Discuss the patchwork of factors that influence relevant decision-making at
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challenges across the nexus
» Describe needs in data, modeling, and analysis o support better understanding
and improved decision-making.
Kenneth B. Medlock lll (Co-Presiding)
Senior Director, Center for Energy Studies, Baker Institute, Rice University

Christopher A Smith (Opening Remarks)
Principal Deputy Assistant Secretary For Fossil Energy, U.S. Department of
Energy

Fletcher Fields
Economist, Office of Energy Policyand Systems Analysis, U.S. Department of
Energy

LUNCH
12:45pm - 2:00pm - Manhattan Center Grand Ballroom

CONCURRENT SESSIONS 50-57
2:00pm - 3:45pm
Click here for concurrent session details

COFFEE BREAK

3:45pm - 4:15pm - Foyer, Mezzanine, Grand Ballroom Balcony & Loews Theater
Foyer

CLOSING PLENARY SESSION: GLOBAL ENERGY DEMAND GROWTH AND
STUDENT POSTER SESSION AWARD
4:15pm - 5:45pm - New Yorker Hotel Grand Ballroom

Since 2000 global energy demand has grown by more than 30%. Non-OECD
economies have displaced OECD economies as the key drivers of global energy
demand, but on average non-OECD economies exhibit per-capita energy
consumption that is still only a quarter that of OECD economies. What does this
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RECONSIDERING THE OIL-LINKED PRICING RULE
-based on evidence of unstable cointegrating
relations in Asian LNG markets

New City IAEE Conference
June 2014

Hui-Chih Chai
Cheng-Da Yuan
Fu-Kuang Ko,
Institute of Nuclear Energy Research
Center of Energy Economics and Strategy Research

%(\%’ Deputy Director
I
Abstract

- Answering a crucial question — does LNG importing price
integration and converge in Asian LNG market?
- LNG price are oil-linked, the pricing rule is less “rational”
- The answers are necessary for evaluate the current pricing mechanism.

- Applying an appropriate econometric methods for the data

- The global economic crisis & the characteristics of the LNG trading
mechanisms (eg,long run contract) — smooth structural changes.

- This study uses the smooth transition regression (STR) model and the
nonlinear co-integration test -
- Providing policy implications from empirical findings
- A nonlinear co-integration exists in the Asian LNG market, but do not
support the law of one price (LOP).

- It is lack a single price signals and hard to predict the long-run price —
a new pricing mechanism is needed for facilitating information

transmission
B
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QOutline

- Backgroud & Motivation
+ Challenges to oil-linked pricing in Asian LNG market
- The importance of investigating the price integration

- Literatures review
- NG/LNG price integration
- Major changes in the LNG market around global economic crisis

- Methods
- Empirical Findings
- Conclusions & Policy Implication

|
Background

+ Asia does not have a common LNG market

+ Focusing on three LNG importers in Asian- Japan, South
Korea and Taiwan

« LNG import prices are oil-indexed (JCC price)

f;f"“"" LNG import prices / \

After the global economic
crisis around 2008, The
LNG market appears
softer than before, and
importing prices tend to
converge.

-+ .
0

200201 200301 200401 200501 200601 200701 200801 200901 201001 201101

i
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Motivation

- Challenges (problem) to oil-linked pricing LNG
» The logic behind oil-linked has changed

- The price signal are NOT based on demand and supply—
renegotiation — transaction cost

- Bargaining power are vary different — prices diverge

- The importance of investigating the price
integration

+ Price fully integration (price converge) — the information
are transmission efficiently, and transaction costs are low

Literature Review (1)

- At the interregional level, cointegration relationship exists
between Japan and Europe market (Siliverstovs et al., 2005)

- the cointegration among Japan, Korea and Taiwan, but the
relationship is not stable (Lietal,2012)

North America

Siliverstovs et
al.(2005) »YES

Siliverstovs et
al.(2005) -»NO
Kao and Wan(2009)
—YES

Siliverstovs et
al.(2005) —NO

Furope

Siliverstovs et al.(2005)
—YES
Anne Neumann et al.(2006)

YES Siliverstovs et

al.(2005) —YES
R 6

Asia /
d
H rd
Li et al. (2012) " Not

/

* ' Stablel
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Literature Review (l)

/ High growth of shale gas and \
lower LNG import in the U.S.

United States
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\_ In the LNG market
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Purpose & Contribution

- Purpose

- Answering a crucial question —
integration in Asian LNG marke

- Contribution

Does LNG importing price
t?

« Providing policy implications for the current pricing mechanism.

- Indicating the limitation of linear models and introducing an more
appropriate nonlinear model-STR model

29




Method (1)

¢ TWO Step methOd (Residual based method or Engle & Granger’s cointegration test)

STEP 1
Estimating the long run relationship between LNG importing prices

Linear model Nonlinear model
*Simple linear regression *Smooth transition regression

L <>

STEP 2
Testing the unit root of residual from STEP 1

*ADF test B
J l-Choi & Saikkonen’s nonlinear cointegration test

+PP test
“KPSS test e imre e

< < -

[ Check the stability of unit root testing result

through rolling window analysis

|

Method (II)

+ Linear Model

P’ —a+pP® +¢,
E‘!é and Eﬁ denotes the LNG import price of country A and B respectively;
a and [ are parameters, £ denotes the residual

- Nonlinear Model -Smooth Transition Regression (STR) Model

Pt =a, +p,P’ + F(t)a, +B,P 1+,

1 F(.) the transition function
Ft,y) = ———7—. h k=12o0r3 . .
() 1+ g Nt Trre) where o t : the transition variable
_ s B y :the speed parameter
when F(t) =0 PO = +BP +u, c; :the location parameters

when F(t)=1  P* =(a, +0,)+ (B, +B,)P +u,
- the STR model allowed smooth transitions in coefficients, in addition, abrupt
change is a special case of the STR model
- the location of breaks ¢ can be treated as an unknown.

%(%he choice for k can be determined by LM test (Lin and Terasvirta, 1994)
ER

10
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Findings from the linear model (l)

- Step 1. Estimation results of linear model

P* =a+pP? +5,

Coef. KOR ™
o 1.236 0.126
(0.001) (0.793)
B 0.939 0.829
(0.000) (0.000)
Adjusted R-squared 0.809 0.725
Loglikelhood _ _ _ _ _ _ _ _ _ __ 208269 _ _ _ _ _ __ 249 _ _ _ _
£ Unit root test-on-OLS residual ‘I
: ADF (Hp: nonstationary) -1.943" 3117 |
| PP (Hy: nonstationary) 191 036 ,
| KPSS (Ho: stationary) 0.306 0.257 J
Waldtest T TTTTTTTTTTTTTTT T =7
HO: p=1 -1.433 2425

Y_\/[ Residuals from the Linear model “seems” stationary. ]

11

Findings from the linear model (Il)

- Step 2. Rolling window analysis of unit root test
- Residuals from simple linear regression

KOR TWN

0.25 12

— kPSS
02 TeKPSSSHCV . KPS
----KP555%_CV
015 . - . - -] %8
06
01 o
04
0.05 02

0 ]
oons R s “ooses aoosan 200211 200309 200407 200505 200603

the residual from linear model are not stationary over time
Similar results appears by using other unit root tests (eg, ADF test, PP
test) and different window size
— However, linear co-integrationin the Asian LNG market is not
stable

12
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Findings from the nonlinear model (1)
- Step 1. Estimation results of the STR model

B} =0, +P,F +F()[o, +B,P7]+E,

e ﬁl’ he estimations\
*ewer KOR TWR of location
! (000 oo parameters for
Br 1.810 1.524 KOR and TWN
(0.000) (0.000) are
o 5.757 4597 .
©.000) 0.000) corresponding to
B2 -1.099 -0.854 May 2008
(0.000) (0.000)
I’yTsl.Ee;me_er) ______ o12e T T T Hsms T T T T T \ .
: 0.001) ©0.008) I | The estimated
(locati 71779 81.347 ! i i
| G _ _ _ ___ @00 _ _ _ _ _ 1| coefficienty is
Log likelihood -142.960 152295 corresponding to
Regime 1 :F(1)=0 the speed
C -3.565 -1.148
fr 1.810 1.524 parameter. For
RegimeII-:F(t)=1 .
Ci+Cy 2192 3.449 TWN,vyis
Bith2 0.711 0.670 ;
B B . . o . re|at|ve|y |a|'ge
g ‘ald test
% go:-ﬁ:ﬂt 6092 -4,705" \ )
% HO: By+B=1 4217 10.187""

- 13

Empirical Findings from non-linear model (11)

- Step 2. Rolling window analysis of unit root test
- STR residuals

KOR TWN
25
59 GV A
20 204
15 15
CNLLS test statistics
10 104
* . _\\bjﬁ\
CNLLS test statistics
5 10 15 0 il 0 a5 40 45

The stationarity of residuals from the STR model (nonlinear model) is
much more stable than under the liner regression.
— Nonlinear cointegration existed in the Asian LNG market

14
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Testing result of Law of one price (LOP)

- Nonlinear Cointegration relationship

- However, in the cases of either KOR or TWN, the null hypothesis of
LOP is rejected by using the Wald test.

B for KOR p for TWN

1.81” 152

0.71

o0f

067

T T T T T T T T T B L B L VL Bt A S
2002 2003 2004 2005 2008 2007 2008 2009 090 2011

Regime | (F=0): PXO* = _3365+1.810PT Regime | (F=0): PV=-1148+1.524p7
Regime Il (F=1): p**® =2192+0.71 1" Regime Il (F=1): P™V=3.449+0.67C®"

15

Conclusions & Policy Implication

- Nonlinear Cointegration

- Price relationship changes over time | predicting the LNG price
increases in complexity — Upstream integrating shares price risk.

- Smooth transition

- the LNG market responses slowly — an optimal contract portfolio

must be developed for long- and short-term trading, spot trading, and
swap trading.

- LOP is not supported

- Itis lack a single price signal — A buyer’s alliance or a more rational

pricing rule is necessary.

16
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Explaining the Causality between Economic
Growth and Carbon Emissions in Taiwan;
A Multivariate Sectoral Analysis

Center of Energy Economics and Strategy Research
Cheng-Da, Yuan

Hui-Chih, Chai

Fu-Kuang, Ko

(%?m AR ETREZ A € B AT
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Outlines

1 Introduction

1 Literature review
=1 Data and methodology

~1 Empirical results
~1 Robustness check: sub-sector analysis

. Conclusions
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Introduction- Environmental Kuznets Curve

Environmental Kuznets Curve (EKC) implies that carbon emissions will
decrease with the economic growth
A

Environmental

degradation Pre-industrial Industrial Post-industrial
(pollution) economies economies economies
(service economy)

|-
>

Stage of economic development Income per capita
(growth)

Neutrial hypothesis, Conservation hypothesis, Emissions hypothesis
There exists long-run relationship between growth and carbon emissions ?

v Sector specific pattern ?
T ;

2014/06/28 37th IAEE International Conference

Environmental Kuznets Curve
and functional form

INE), = so+oqInYe +oa(InYe)* + & (D

2y =0=0 indicates a level relationship

%, <0 and 23 =0 monotonically decreasing linear relationship
%7 >0 and 25 =0 monotonically increasing linear relationship
o <0 and o >0 representing U-shaped relationship

- The turning point of per capita real income is Y = — /20

If the variable Y is measured in logs then exp(Y*) will yield the
(%m monetary value representing the peak of the EKC
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Real GDP

15000

10000

5000

Fig. 1. Evolution of real GDP and carbon
emissions in Taiwan
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Literature review I

The causality direction between economic growth and energy consumption
was first explored by Kraft and Kraft (1978)

Narayan and Narayan (2010), Apergis and Payne (2010) use OECD
countries cover the period 1985-2005 to investigate the relationship between
the renewable energy consumption and economic growth by Panel data
approach

Baranzini et al. (2012) explore the relationship between economic growth and
different energy consumption such as electricity and heating oil during 1950-
2010 in Switzerland.

Gross (2012) analyzed the carbon emissions and economic growth
relationship in U.S. for industry, services, transport sectors as well as the
macro level

% :
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Literature review 11

(2), ewe(z), ~ol2)
= | =aqton| = | v | — | T+,
‘Lfr Li'r LH L

] + X, B +Z,0,+A+u,
it

a2 a3 EKC :
where i =1,.., n stands for
Bangladesh + (non SIGNIFICANT) - (non SIGNIFICANT) NO ﬁrm | and t den OteS time
Benin + (non SIGNIFICANT) - {non SIGNIFICANT) NO E |S total ene rgy consum ptlo n
Brazil + (SIGNIFICANT) ~(SIGNIFICANT) vEs | Yis output
Costa Rica + (SIGNIFICANT) - (non SIGNIFICANT) NO L is labour
Ecuador + (SIGNIFICANT) ~(SIGNIFICANT) VES K'is physical capital
Egypt + (non SIGNIFICANT) - (SIGNIFICANT) NO
E1 Salvador - (non SIGNIFICANT) + (non SIGNIFICANT) NO
Ethiopia - (SIGNIFICANT) +(non SIGNIFICANT) NO
Guatemala + (SIGNIFICANT) - (SIGNIFICANT) YES
Guyana + (SIGNIFICANT) - (SIGNIFICANT) YES
Honduras - (non SIGNIFICANT) + (non SIGNIFICANT) NO
India + (non SIGNIFICANT) + (non SIGNIFICANT) NO
UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
t Indonesia + (non SIGNIFICANT) - (non SIGNIFICANT) NO Vienna, z011
<
N e Sion and significance (5%) of the EKC cocfficients 7

Data and Methodology 1

“Macro, Industry, Transport, Service sectors

“Industry: energy-intensive, electronics and other industries
sub-sectors:

"IThe carbon emissions 1s calculated by sectoral approach
proposed by Intergovernmental Panel on Climate Change
(IPCC).

' The GDP for various sectors are retrieved from AREMOS
database

10uwr studying period covers from 1982 to 2011.

Chemical Material, Cement and Cement Product and Basic Metals.

Note: The energy-intensive industry includes Manufacture of Textiles, Pulp, Paper and Paperboard,
%%?m
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Data and Methodology 11

OBound test (Narayan, 2005; Pesaran et al., 2001)

ra g ¥
AmE, :“+Z:@AmEﬂ—; +Zc‘)‘fA]11YH_J. +Z}'EA]11Y;_J. +omE,  +7InY,  +phnY, |+¢
=0

it
=l =0

I g r
AlnY,=a+) BAIME,  +> SAInY, +> yAlnY; HplnE, +7InY,  +pn¥] e
) =0

i it-j
j=1 I

Where E is carbon emission and the Y denotes the GDP and it’s square
term for sector i at time t. and j denotes for lag period.
The subscribptiont denote the time, a, 3, 8, y are parameters need to be
estimated.
The cointegration relationship can be identified by joint test the null
hypothesisgp == p = 0.
The A indicate the first difference.
The optimal lag length is decided by SBC.

o5
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Data and Methodology 111

OARDL (Pesaran et al., 2001)

0 The long term model can be defined as

P q q
E =6+ yInE +> oy +> 7l
j=l J=0 J=0

1 Wherethe short term model is defined in log difference form.

O The shortterm relationship can be estimated by including
residuals or ECT obtained from long term relationship above.

§ T U
AlnE =a+Y BAIE,  +Y sAnY,  +> yAlnY? +2ECT +&
=1

7=0 J=0

J
C%Eﬂ' 10
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Table 1. Bound test
I T T

FnEllnY, lnY?) 3.034(0.05] | 1.809[0.18]  4.386[0.02]
Macro F(nY[lnE, b Y?) 1.180[0.33] 0.858[0.48]  0.957[0.44]
F(nY?lnY, InE) 1.010[0.40] 0.764[0.53]  0.869[0.48]
F(uEllnY, lbY?) 3.350[0.03]| 1.456[0.26]  0.823[0.50]

0.487[0.69] 0.163[0.92] 0.352[0.78]
F(InY2lnY, IE) 0.431[0.73] 0.113[0.95] 0.366[0.77]
F(hE|lnY, InY?) 4.556[0.01] I 8.631[0.00] 5.223[0.01]
Transport F(InY|lnE, In Y2) 0.173[0.91] 0.231[0.87] 2.254[0.13]
F(lnY?lnY. hE) 0.184[0.90] 0.271[0.84] 2.359[0.11]
3.832[0.02] I 2.200[0.12] 13.102[0.00]
Service 0.566[0.64] 1.243[0.32]  1.458[0.27]
0.622[0.60] 1.343[0.29] 1.361[0.24]
Critical value bound test of the F statr: intercept and no trend
95% level 99% level

w o -a) 0w

The critical value is from Narayan (2005).
The optimal lag-length is selected by AIC and parsimony criterion, and the vale in [ ] is p-value.

37th |AEE International Conference

Table 2. ARDL long-run estimations
| | Mecro | ndusty | Tramsport |  Semvice |

15.321™ 322477 33.820™ 10.412
(2.15) (4.29) (6.50) (0.96)

1.054*
(-2.02)

2. 454
(-4.14)

-3.166™*
(-6.30)

0.707
(-0.85)

47.316* _97.818™= 82743 30612
(-1.95) (4.11) (-6.16) (-0.86)

turning point (million) 18,536,450

Diagnostic test statistics

0.008[927] 0762[383] 0.153[695] 0229]632]
9.071[003] 0764[382] 0.015[901] 9.996[002]
3.374[185] 4375[112] 0.613(736] 0.820[.664]
4.8041.028] 4.735.030] 1.608[.205] 5778L016]

Note: ARDL model is selected based on Schwarz Bayesian Criterion. The t-statistics are in the parentheses, while the symbols *,
** and *** indicate significance atthe 0.1. 0.05, and 0.01 levels, respectively.

3,717,863 219,343 23,094,458
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Table 3. ARDL short-run estimation

A(InY)>2

Macro- Industry- Transport- Service-
ARDL(1,1,0) ARDAL(1,1,1) ARDAL(1,0,0) ARDL(1,0,0)

Const.
ECT,4
R2

Adj. R2

DW-statistic

4136 0.399 8.161™= 2692
(3.22) (0.09) (4.13) (1.69)
0232 0.016 0.7647= 0.182
(-2.54) (0.04) (-4.16) (-1.41)
10448 24103 19.966%* 7.914
(-2.49) (-2.65) (4.03) (-143)
0221 0.246™ 0.241%= 0.258*
(-1.76) (-2.28) (-4.03) (-1.79)

0.61 0.60 0.76 0.47

0.55 0.51 0.73 0.41

78.44 7262 85.49 67.63

75.11 68.62 82.82 64.97

196 222 176 211

Note: ARDL model is selected based on Schwarz Bayesian Criterion The t-statistics are in the parentheses. while the symbols *.
**_ and *** indicate significance atthe 0.1, 0.05, and 0.01 levels, respectively.

13
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Table 4. Bound test for energy intensive,
electronics and others industries

I N T TR T TR T T

Energy Intensive F(nY[lnCO;. In Y9

Electronics F(nY[laCO;, InY?)

Other Industries F(nY[lnCO;, InY?)

F(inCO,mY, InY?) 12.207[0.00]*** 6.631[0.00] *** £.508[0.00] *** |
1.436[0.26] 3.109[0.05] 2276[0.12]
F(nY2[nY, nCO,) 1.420[0.26] 3.221[0.04] 2347[0.12]
F(inCO,mY, InY?) 1.769[0.18] 1.238[0.32] 0.843[0.49]
0.277[0.84] 0.264[0.85] 1.247[0.33]
F(nYlnY, bCO;) 0.479[0.70] 0397[0.75] 1432[0.27]
F(lnCO,mY, lnY?) 3.148[0.04] 1.944.16] 1.139[0.37]
0.964[0.42] 5.281[0.00] 1.603[0.23]
F(nY?[nY, nCO,) 0.936[0.44] 5.153[0.01] 1.572[0.24]

Note: The energy-intensive industry includes Mamifacture of Textiles. Pulp, Paper and Paperboard. Chemical Material Cement and

Cement Product and Basic Metals.

The critical vale is from Narayan (2003).

The optimal lag-length is selected by AIC and parsimony criterion, and the vahie in [ ] is p-value.

+%
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Table S. Long-run and short-run
estimation- energy intensive sector

I - | _

Diagnostic test statistics
. . Senial Ramsey's y Hetero-

In(Y)? Const. turning  point Normalit
& Correlation  RESET test Y scedasticity

-13.97%** _446.68%** 0.021 5.363 0.426 1.897
(-4.42) (-4.44) S [0.885] [0.021] [0.808] [0.168]

Diagnostic test statistics

AlnY,, A@Y)?, AMY?R., ACosst | ECT, adi B2 AIC  DW-statistic
-115.48%%*
23.779%* 0859 2.001%* _0.258%*x
0.59 67.4 1.99
(248)  (-066) (2.46) (399 | (433

Note: The energy-intensive industry inclides Mamifacture of Textiles. Pulp. Paper and Paperboard. Chemical Material Cement and

Cement Product and Basic Metals.
Note: ARDL model is selected based on Schwarz Bayesian Crterion. The t-statistics are m the p heses, while the symbols *,
**_and *** indicate significance atthe 0.1. 0.05, and 0.01 levels, respectively.
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Fig. 2. the relationship between economic
growth and carbon emissions by sectors

5 5.5 6 8.5 7
. . . L | . | .
Macro Transport
- - 8.0
* 7.5
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Enemy-Hntensive Indusiry

GO, errissioninlog

a0

7.5 A

7.0 1

5 5.5 [i] 8.5 7
= log GDP
i 16
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Conclusions 1

O ““Simpson paradox”

mthe cointegration tests at macro level hide the evidence we find in
sectoral analysis.

COThe energy type used in these sectors i1s different and the carbon
emissions depend on the fossil fuel combustion; however, the
emission factors are various from energy type.

OThe carbon emissions in industry sector can be distinguished by
direct and indirect emissions and 1s more complex than other
sectors.

(%EW 17
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Conclusions 11

CA uni-directional causality running from real GDP toward
carbon emissions i our analysis, especially for transport and
service sectors.

u “Conservation hypothesis”

CAny carbon emissions deviate from equilibrium system will
revert to the long-run equilibrium.

u the speed of adjustment 1s similar for these sectors.

COther factors could influence the carbon emissions 1n the future
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Appendix

Unit-root test

hd .
Appendix Table 1. Stationary test
ADF Phillips-Perron
Levels Diff Levels Diff
Macro -0.19  -5.67%%* 0.22 §.42xEx
Industry 073 6.21%= 056 7 OgEEE
InE Agriculture 206 -5.90%*= 272 1.g3ees
Transport 0.64  -3.59%== 064 333nx
Service 047  4.57%== 0.61 ERFC
Macro -1.53 5.T1F= 161 1T
Industry 266 -5.98%= 266 61655
In¥ Agriculture 356 450w 3.56 g7y
Transport 234 5.43%== 310 5 7genn
Service 0.30  3.44%== 0.05 3.31EEx
Macro -1.48  5.85%=* J1.44 6.58%=x
Industry 239 -6.017* -2.40 205"
Iny? Agriculture 3.53 5517+ -3.53 g pEEx
Transport 234 S51%rx -2.80 £23%%x
Service 0.46 -3.40%== 0.16 3 4%wx
N The t-statistics are in the parentheses, while the symbols *, **, and *** indicate significance at the 0.1, 0.05, and 0.01 levels, respectively.
%{,ﬁﬂl 20
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INER / MIT Meeting

June 23, 2014
Participators
Joint Program on the Science and Policy of Global Change:
John Reilly Co-Director
Sergey Paltsev  Assistant Director
Joshua Hodge  Deputy Executive Director
Henry Chen Research Scientist

The Institute of Nuclear Energy Research (INER):
Fu-Kuang, Ko Deputy Director
Cheng-Da, Yuan Associate Research & Development Engineer

Discussion Topics: From Model to Policy

Agenda

10:00 -10:10 AM  The MIT Joint Program on the Science and Policy of
Global Change
10:10 -10:20 AM
O Introduction
B INER’s Future Prospects and Sustaining Development for
B INER’s Research
B Center of Energy Economics and Strategy Research
B Core Skills-Energy Economics
10:20 - 11:30 AM
O Discussion Topics
B Hot issue discussion: EPA Power-Plant Proposal Will Seek
30% Carbon Dioxide Emissions Cut by 2030
B From Model to Policy-Experience sharing
B Bilateral Collaboration and Perspective

11:30 AM Ending
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From Model to Policy

THE MIT JOINT PROGRAM ON THE SCIENCE
AND POLICY OF GLOBAL CHANGE

Center of Energy Economics and Strategy Research,
Institute of Nuclear Energy Research (INER)

Fu-Kuang, Ko Deputy Director

Cheng-Da, Yuan Associate Research & Development Engineer
o

2014/06/23 INER / MIT Meeting

Agenda

Introduction

mINER'’s Future Prospects and Development
#INER’s Research

u Center of Energy Economics and Strategy Research
u Core Skills-Energy Economics

Discussion Topics

mHot Issue Discussion: EPA Power-Plant Proposal Will Seek 30%
Carbon Dioxide Emissions Cut by 2030

= From Model to Policy-Experience sharing
m Potential Bilateral Collaboration and Discussions

+%
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Introduction

2014/06/23

INER / MIT Meeting

INER’s Future Prospects and Development

OEnhance research and
Mutual Policy
Cooperation

A, developmenton nuclear safety and
: nucleartechnologies that are vital
enerdy T“h"a’o.Qy
e o,

P

to the establishmentof a
%, carbonless nuclear homeland.
%o Technical

00%

OContribute to the technology

developmentof new energy that
promotes the economic

development of green energy.

Marketing OStrengthen atomic energy related

healthcare apﬁlicaﬁons and quality
that aim to enhance public health.
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INER’s Research

[l Nuclear Safety || Nuclear Facilities | -/ Biomedical = Renewableand New | [ Environmental
Technologies Decommissioning Application of Energy Technologies Plasma
[ Radioactive Radiation " SOFC Technologies
‘Wastes Technologies © HCPV = Integrated
Management #  small/medium wind Gasification
turbine systems Combined-Cycle
®  micro grid {flakey
B energy economics and
strategy
%%ﬂi 5
2014/06/23 INER / MIT Meeting

Center of Energy Economics and Strategy Research

Energy System and Modeling

sfrafeg™ -

12 Energy Strategy

ure. -
i1 {18

Energy Information and Statistics
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The econometrics models
are used to forecast
energy price, energy
service demand and also
estimate the parameters
for MARKAT model

I-O analysis is an
important tool for
industrial analysis

1 The levelized cost for various
technologies (wind, solar,
biomass, nuclear) are
calculated and are compared

INER / MIT Meeting

Core Skills-Energy Economics

The evaluation of economic and
environment should be helpful for
policy development and decision
making

O The model and
parameters should be
adjusted to reflect
reality and play a role
as bridge to
communicate with
government and
people

1 The model is helpful to
formulate some guidelines and
industrial policy

O The model and simulation results
should be understand and

: to international data (DEEC, acceptable by people
i EIA etc.) and assumptions. 7
2014/06/23 INER / MIT Meeting
<% ,,
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EPA Power-Plant Proposal Will Seek 30% Carbon

Dioxide Emissions Cut by 2030

WASHINGTON—The Environmental Protection Agency will propose a draft rule on
Monday seeking a 30% reduction in carbon-dioxide emissions by 2030 from
existing power plants based on emission levels from 2005, according to two
people who have been briefed on the rule, setting in motion the main piece of
President Barack Obama's climate-change agenda

The rule, scheduled to be completed one year from now, will give flexibility to the
states, which must implement the rules and submit compliance plans to EPA by
June 2016. States can decide how to meet the reductions, including joining or
creating new cap-and-trade programs, deploying more renewable energy or
ramping up energy-efficiency technologies.

Each state will have different percent
reduction standards, and the national
average will be 25% by 2020 and 30%
by 2030, these people said

The proposed rule will regulate carbon
emissions from hundreds of fossil-fuel
power plants across the U.S., including
about 600 coal plants, which will be hit

Enlarge Image

OWhy EPA proposes
this rule ?

OWhat are the benefits
and impacts ?

Government
Policy implication

Smoke rises from the Colstrip Steam Electric hardest by the standard. -

Station, a coal burning power plantin in Colstrip, Y SOC|ety Model

Hont: Associated fress "EPA will release its proposed carbon GOP. Shocks,
poliution reduction rule on Monday,” EPA spokesman Tom Reynolds said. "Until employn’lent Demand and
then the agency will not comment on any information that may or may not be in the supply
proposal.”

. THE WALL STREET JOURNAL, POLITICS AND POLICY, JUNE,1, 2014
5 By AMY HARDER 9
2014/06/23 INER / MIT Meeting

From Model to Policy-Experience sharing

Energy Policy » Experience sharing
GEWE S

model ?

* How “Business as usual” influence the

Model * How to Integrate MARKAL and CGE

model

Strengthen .

Compare to other CGE model

Interactive with * How to improve public understanding of
People energy policy and climate issues

* How model can improve policy
development and implementation

« Inter-sectoral communication

10
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Potential Bilateral Collaboration and
Discussions

mPotential collaboration and suggestions for INER
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