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Executive Summary

This report reviews the international trends in oil consumption of major economies since
1965 and analyzes key drivers and factors that influenced changes — particularly peaks
— in oil consumption of these developed countries. We also evaluated the experiences
of major OECD countries including Japan, Korea, Germany, the U.S., France, Spain
and ltaly to assess possible contributing factors to oil consumption trends and peaks in
these countries.

We found that historic oil peaks in these OECD countries have been linked to three
major factors:

1. Major geopolitical events that directly reduced oil production and sharply increased
oil prices

2. Macroeconomic trends that impacted oil consumption, including most notably GDP
growth, and demographic changes

3. Specific national or subnational policies, including notably fuel taxes that raised the
retail prices of oil product consumption for transport, fuel economy standards that
drove efficiency improvements in vehicles, and fuel switching policies for industrial
and power sectors

We found that only a few developed OECD economies have reached a definitive oil
consumption peak, but no transitional economies have yet achieved such a peak.
In North America, the U.S. reached its oil peak around 2008-09 due to the Global
Recession but oil consumption has been increasing again since 2012 with oil price
declines after 2014. In the other five regions, only Germany, France, United Kingdom,
Italy, Spain, Netherlands and Japan have exhibited an oil peak and decline after 1980,
with modest rebounds after the oil price decline.

We also reviewed the current international situation in the global oil market and
identified four key challenges that China faces with its future efforts to peak and
significantly reduce oil consumption:
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1. Volatility in oil prices and increased uncertainty over long-term supply
2. Areturn of rising market power in OPEC and its associates

3. Possible geopolitical conflicts over the remaining major producers in the Middle East,
particularly Iraq, a major source of future increases in global oil production.

4. Shifting composition of domestic oil demand and challenges to the domestic refining
sector and international markets

In the report, we also summarized the key transport demand management policies
undertaken globally to reduce both energy (particularly oil) consumption and related
CO, emissions, including top-down regulatory policies as well as indirect policies and
measures such as promoting mode shift and work-trip reductions. To further illustrate
the impact that national policies have on shaping oil consumption trends, we also
reviewed successful cases at the national level that include the European Union (EU)’s
overall transport strategy and target-setting for reducing emissions from the transport
sector, France’s Energy Transition for Green Growth Act and several national energy
policies adopted by Japan over the last decade. For the EU strategy and France’s
recent Act, a detailed timetable and overarching targets were set to reduce greenhouse
gas emissions and/or fossil fuel consumption and complemented by specific policy
measures that range from CO, emission standards for vehicles, new tire labeling and
pressure monitoring requirements to purchase subsidies and incentives for low emission
vehicles and banning of non-compostable plastic bags with phased-in mandatory
plastic recycling. For Japan, redefining the role of oil in the national energy system
as “the last resort of energy supply” in case of disaster along with stringent vehicle
efficiency standards and high gasoline taxes all helped sustain the national decline in oil
consumption after its peak.

For the transport sector — the major end-use sector for oil and oil products in China
— we also reviewed a range of transport demand management policies with specific
international case studies and their potential impacts on reducing fuel consumption,
including: pricing policies, policies and programs to promote alternative (e.g., public
transit) modes, non-motorized travel and land use, work-trip reduction policies,
regulatory approaches such as bans to reduce traffic, and vehicle speed reduction
policies to improve fuel efficiency. We also evaluated three alternative fuel policies
including biofuel requirements or targets and their effective use in Spain and the EU,
as well as challenges and lessons learned faced in the U.S. From these international
case studies, specific policy recommendations for possible biofuel targets in China
include: the need to set specific sustainability criteria or standards for qualifying biofuels
in light of the environmental, land use change and food crops concerns with certain
biofuels, the need to incorporate uncertainty and limit compliance costs in target-
setting, preference for setting multi-year targets to provide greater market certainty, and
providing complementary direct funding for the research and development of cellulosic
biofuel technology. We also assessed the use of CO, emissions standards in the EU
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and the Low Carbon Fuel Standard introduced in California as other forms of policies
for promoting fuel switching for transport fuels.

In looking ahead at what might be possible for China, we also reviewed a regional
case study of the EU and two case studies of subnational policies with very ambitious
reductions in fossil fuel consumption, all developed to support broader climate goals as
possible lessons learned for China.

The EU 2050 Vision highlights the need for overarching reduction targets and sector-
specific actions for reducing fossil fuel consumption in buildings, power as well as
transport sectors. A complementary comprehensive technical roadmap study for
fully decarbonizing EU’s transport sector by 2050 also found that a combination of
existing policies and measures (including efficiency standards, behavior change,
improved logistics as well as emerging technologies and new alternative fuels) are
all needed. Specifically, the study considered the full deployment of zero emission,
battery electric vehicles no later than 2035 for private cars, full electrification of urban
buses by 2030, hydrogen or fuel cell trucks, electric highways with connected hybrid
electric trucks, battery electric trucks for freight, and the use of synthetic electrofuels
for aviation and hydrogen and battery electric technologies for shipping as critical to
the decarbonization. The results of this study suggest that there are emerging and
promising technologies available today that can nearly eliminate all oil consumption for
transport, but their future deployment will require new and stringent policies, continued
technological advancements, and commensurate rapid growth in the supply of clean
electricity generation.

At the subnational level, both the U.S. state of California and the Swedish city of
Stockholm are similar to China in that they have been moving ahead of many other
regions in terms of efforts to improve transport through more stringent fuel economy
standards and transport electrification. Specifically, California conducted an initial
roadmap study of reducing state transport sector’s fossil fuel consumption by 50% by
2030 through proposed measures and strategies that target passenger, freight and
non-road transport while the Swedish city of Stockholm adopted an ambitious roadmap
and city strategy to eliminate fossil fuel consumption by 2040. For the transport sector,
Stockholm’s strategy emphasized shifting towards more efficient and alternative fuel
(including electric) vehicles, significant mode shifting towards public transport while
concurrently reducing the use of private cars, and more efficient freight transport
through improved logistics and driving behavior can help the city achieve nearly
zero fossil fuel consumption by 2040. At the same time, it recognized the challenges
of complete phase-out of fossil fuels for the shipping and aviation sectors as areas
for additional focus and future improvement, due to existing challenges with limited
jurisdictional authority and limited alternative fuels.

In comparing the policy experiences of developed countries who have peaked their
oil consumption, as well as subnational policies focused on significantly reducing oil
consumption, it can be seen that China has already adopted some of the international
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policy lessons while other policies are not directly applicable. For the transport sector
specifically, because China has already significantly improved vehicle energy efficiency,
managing future transport demand growth will be key to curbing rising oil consumption.
Beyond existing policies, China could consider adopting land-use planning changes
to promote non-motorized transport in newer cities, congestion pricing to concurrently
reduce air pollution, and behavior-oriented programs such as incentives for commuting
using public or non-motorized transport and telecommuting. Besides controlling
transport demand growth, China has already emphasized the development of non-
food based biofuels, including cassava, corn stalks and wood chips, but its potential in
displacing oil and oil products is limited by arable land availability.

Based on the lessons and best practices learned from international policy experiences
and China’s current situation, some policy recommendations can be made specifically
for China to reduce its oil consumption over the short-, medium-, and long-term,
including:

» Short-term: progressively improve fuel efficiency standards to reach international
best practice levels, encourage second- and third-tier cities to offer preferential
policies and programs for public transit and non-motorized transport through land-
use planning and integrated transport management, consider higher gasoline
consumption tax, consider higher taxes for non-New Energy Vehicles and incentives
or regulate retirement of old vehicles to speed up fleet renewal and accelerate
transport electrification.

» Mid-term: adopt higher level targets such as CO, emission reduction targets or
specific oil reduction targets for the transport sector, consider a carbon tax on
transport sector, increase R&D investment for alternative fuels

» Long-term: CO, emission standards for trucks and trailers, improve freight logistics
planning and management, fees or bans on consumer plastic use or requirements
for recycled plastic use
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3. HE—XREERMNAMREEL (2000-2017 5)

kB BP, 2018
i AR AOHNESREE, SEREFTETFITWE.

ISk, FRANEHFFRT 2000 FF1 2005 FHEFMENEGHRERF, ABEIXAS
EANEREFRER, LT BamEAatEREERNES. TE 4 2777 2000
FH1 2015 FAEEBLESGHAERT, AHATITIAEBMXASHEE S ABHMXA
SREBESAE. MX—oRILEL, TEE, IFERERAHEMGRRIFIIE
REERTEHOHLBZENBRE, MERTANTRER, AKHFERIEMN,
AAMSENGHNAERIAEKER. WAAMS, GRBRSEER ME, BET
WEMPTRESGEERERFE L. X THEMS, WE 1.4 T, ATERERL
T, GHBBRETTETFEREINN, BEHTIVEMABIGEEZEERRE L,
LUs IR ORI, NitE EE, RERERNKASBELIEHAIEIER
B0, AT RIAHRERE TE. XEEBRE T AAEFRREERaRENG
R
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Bl AR (DEEOATIRASRR ) f5 AURRAT (Fe ) HRFE S RRR TR
£ TR AE RO EL 1 L 51

7%
40%
35% 6%
30% 5%
25% 4%

20%

3%
15%
10% 2%
1%
ol | |I || “l i |
0% 0% . .
HEE £ EE

HE #EE SF:N HE HE B E3 EE
2000 =2015 = 2000 ®2015

o

B 4. 2 GHERAEF P Amt TERPHNARMMRXASHESH
2000 &1 2015 Fy 2 ARLEFERIEL B

FR: BP, 2018 FHERAERE (HRERTFER) , 2017 F

1.3 HARBG A
1

MK
i

ERR T AEMXEENERBERNERZE, BIIEERXTIMENEELHE
#E, FHRFEAREENHERZR. TENE 5 7N 1965 FREIIETFEAR
HEE (FEETE) NhEalREEED ., SETENINESERANaREZE,
OHERERESTEHMEGHARERMAAER . MXTBEILRFAIUEL, YT
ZOEZRKR, GRBREN AT TREEEELIZL . XTLUEEI L EEE A
AR RMSHNERIBFREBIASE M. B, 20 tHE 70 FRFEE. HA. &
EH. ZENEAFNAaRERIEEN FESahnTELRR (OPEC) 1973 £ 1974
FIEHEERIEMEXI AL, XEFRASE—RaEREN. 1975 F2 aalERERR LH,
B2 1978 &£ 1979 FHIFIE A 1979 T 1981 FHMAKSEE, GiBdr~=3)h
&, BIOXGHETFISRN AR LF, Fit 20 B2 80 FLHME XS IEFIAHE
FRE2RINE (Hamilton, 2012) . £ 1980 F£EHE, EELHTHE=")\Sl&, F
£ 1990 FRAHHIAHEZESE T, X5 1990 FEFHARTE B S AR EERI L .
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*iR: BP,
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EE
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—RBEKH

1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

S. FEZFA AL AMmIAEE (1965 - 2016)

2017 &

EXEMBEaSEMT, HRGHE8 TR T 4-9% (Hamilton, 2012F) , 5
ZTERNAYE 20 tH42 70 FLCE] 1980 MmN AIER AR ik, WE 3 F. —HHE, &

FONE

P pe=zl

AR SRS AOBE T EMBMEEE R RE S, METAfEET
BN HIBRNERR N EBRRNFN, EEXRKEBVERISFR

1B (Hamilton, 2012) , X—H0JUNRIEEEFSKEF=RET, £= X G HGHIER
EHIEHME M 2000 FE4IHI_EFE] 2008 FHSIEERERTIIE HIX—S .

P, FAFAIL (Wang, 2013) , AJREfFEINEZE MI NS BN ZAAIEE .
T aEREE, B Lok sERR D EZE, EAEEE RERY TREITHEES .

LAY
FIHiHZE
HEREE

20

SRS LK, BEFENIME, 2SR ABEXHIEMN, RELSHED
BERAK . #REIE, QRS LK LUBE A DWSESRIIBINKAH, BBA
AJBER=BEE T LKk N, XEE. hE. BAMENERIZENEFFAH
HATHARIL, EEMMFHERIERT, RBRNELK 1%E3 T 0 T
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0.18% (Das &, 2014) . M, BEANERGHBEFERATBATEFNIREE, EX
FRFTRAEREMTEXEBIE . 3. mWRMRET .« SoREE BB ERIVAIRI0 .
140
120
100

80

60 [ ] k
]
20

O T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
1860 1870 1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

20165 37T / FiBIEMR

& 6. g (2016 F£x/#) (1861-2016 )

Si®: BP, 2017 &

14 EREZMETF. (=BG aEss

bR T HESBUATIABRNS M EZ I, GDP 1§k, AR HEBNERZEN
L RRERN T B E R AHEFE L RIS EERE 7R Das FA, 2014 F )R,
2014 FRIM, SAOMAHNSAELL, Gl GDP R#MES . FEMMFHRZIIE
T, GDP g 1%k 7 AHEZEIEK 0.93%, MAMBK 1%SX 7 AHEERIEK
0.33% . XFRBWNKFRIZRMUIIGHIBZERIR IR .

ERRFEAHBEEZS NS HEIERN, BoJLIEEIAHXT GDP F1A ORYEME
BE, £ 1K T 2008 F£Z 2016 F2EAHEZ, GDP 8, AEKINTEELEY
(RIRAVEFIgIBE,

2l
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*® 1. TREFHAMERFBERRERULFSHLE (2008 - 2016)

ERIREKE - - s - =
5008.2016 =M SRS = = &#E  EEF EAF
PPt | 0.18% -2.45% -0.63% -2.14% 2.14% -2.73% -3.98%
P A R (A 1.32% 0.41% 1.09% 0.58% 3.10% 0.00% -0.77%
AC#EK 0.76% -0.10% 0.06% 0.48% 0.55% 0.14%  0.38%
NS 021%  0.69% 0.27% 0.30% 0.13% 0.29%  0.19%

IR : fR9E BP (2017 4 ) FIEFRIRIT 2018 FRIEIEIE.

anz= 1 pi7x, M 2008 %) 2016 &, AT BEAFMMEEN G RBERIYZH
THRRENERK, XEKRERNFNE AR GDP BKEITFERAEEK, mEE
B9 GDP 1ENIE, BAOEBKIEEERE (BETE) . BRIRFANS, £2011 53
BTERRIBERI IREN T K A LA AT RO FE HESRm A R EAE , LARIXS 2 BGHAM A &
Bk, ERNEHNY @H%Eaﬁlh\tlﬁzfzm;l%TEt EzZEEEFRENREEEAER
(Asensio et al. 2014 ) , XLBEREFREERAEIENRRIEEEK, BRAL
TBEM, UNRBEEENGSRRE, XEEETNT—PH—STe, hEL, ZENE
ERHARMIEES, AENE 3.43 35T (871 0.9155t) , FESEIRBHXIET™
AR P nERIZ0R, W 7 B ( Craighead and Manzo, 2017 ) .
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o
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- s ETE 2020: 40

a5 g e S L 15

ENE 13
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2000 2005 2010 2015 2020 2025 2030
TR HERCEE201 35 AR TH2020F0TEER R
] BT 2018548
icct BB o it ot o -5 -vet e o sal-scorony

7. R ZEPORZ AR E B IRR EPREEE

kiR EfRsEEZRS (ICCT) , 2018 5

fEItEAE, EEFBZARIFY GDP BIREHMAIE, EEHEESHITHENES
RIRTFIBIE (AR ) » EEAX—ATHAItBE T GDP RIIERK, (BAHHEZEN
TR/, FYEF T 0.2%.

SHEERRIR, AR BEAMSE N R —ME D e, BN RN A AR miZEe .
FTRS, URSIFRAESNAIIEEREE, 1973 FE—REHBNZE, ZEBAFEE
TRBZIME, LUREENPERARIEERKS . BaitzeshiEE S EABAILAE
% (Planet energy 2018 ) , 1973 2 2015 &ja), ;ZEGHBEFES FE T 35%, X
REIEESIEINT RS, M MNEREFT KRR F/R R EANE B A E MR
2015 5, AE@EIST (2015 F 8 B 17 HAGEKEREILAZE) , BDIBESIK
HEF A itkhiE2:, RSN BEReR, I T ERMTISFEBEEsE (I 2.1

) e

BEE—MFM, A3EX+FE, AFRESM GDP IBKE, ERAMIBKERSE
MARRIEF N E, EARBE—BLTERRS. AFRDTERR R TIFaa
WER, URKBTERXNRES, HSEN—REERBRETARARRESASEEM 20 tH
22 90 T HARY 66% T %) 2017 £/Y 44% (EIA, 2018) . EEN 5T,
SEAHERBEIBENTY, AIENEREIILLK 2008 FHEKERE.
SR, 1£2014 Z 2017 (8], ABFR2BEEK, FTERFRAR Bz AUERN,
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ESN TRV PERTESHRUCSFMAH, KB TZB (VS KSR LS
hEREZSRIER. 2017 F/5, BB ERRZET RIEHRFN, ABERERKE
e

fit, BTBEEFES GBI RATERAIFER, ARG
ARFIBRAKEN, MEBLKESEHTmERTHET 41% (&KX DE (EIA,
2018) . A, EABCIEWS, SECEEMERFKEERGIKEMAGHSEK,
BREAABREREE, ADZRE, BREIE, BAaHSEMRHNREFIEES.
FEEREIRER T (2017 55 8 B HMN SFHFRERITL) , 11T 2018 F 7 Bike,
PRAEUMAIE R MOREB RIGER, #E A BERER, MM EEESRANS AN K 4 3k

S,

HARBE—M50. B 1995 FLk, REEFAOBKEHM GDP Y/E, HA
aERHER—ERS T, EEHARNREFFELH, AHGEEM 1970s 7Y 80% [£E|
T 2014 FH950% (Das A, 2014 ) . A, HAEEZNAHAFZIKEFTHO, M
BHARSANGHEF@FHOE, 2015 452500 Sk, KREHEELTF 2005 FXKF,
TET 37.8%. 2014 5, BAGHESRF, RBkhAtbeaEX, H37.5%, Tl (&
EOHERIENRERMER ) GtE =, 730.9%, fNE 8 Fix. EftA et IaELRRE.
NERSE . Rl BR. BE UKRBEIERE (IEA, 2016) .

10 ey

oy B HirgE:

g Tk
ZR

" ERER
55 bes

7315119 19D 1SS %R 1D 19 15 1000 003 2006 WP Q002
bE: ARSI REERH S
' EftaEReEmn fnesEE A
" TSR raERER

" EEEAIARRSS, RU/EFIARLY
SEJE: IEA(2016a), ZAEHERMNLEETE, www.iea.org/statistics/.

8. T XIS H AR HE

k. ElrstiRE, 2016 F



Wil iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiids FrRimEREE S BERE R

RE GDP HE1EK, EREHEIRESENTNE, BFAENEHARERER
gERZeXt), BANRBERSQFERNAR, SEFERIBXTANHS , Xk
7 HANEHBEERRS. 1999 F, HAMRKIERARIEE. NBLUE, BF—&7!
BREHBRENBEEE S, BAMEFERFAEN g, XLBEREEINRZEARE,
2 FFESERARB, YR/ ER HFO-B #1 HFO-C iB#ERIARB REMT R, 12
HRESMIBME, M 2013 F3) 2014 £, HFO-B 1 HFO-C UBETMET 17%,
Hebh3 -+ NRBEATHIHEES L T 22% (PAJ 2015) . SEfrE, HAMEREKDS
ZRE TR 30 FT, RREDAEARGH. R EHER AR MBI E3kERAEE,
NTE 9 . BERFH, MANHNESSE KA LVAR TR T ~mEOEgmnm,
HENAHEMIZEA RIS RE RGN, UREHARSAMEFIRXEZSHD
eIy S s eI =)l I

[ | Eimﬁﬁ: (W‘?H) EIZ!KV\]%;R%% Unit: 1,000kl

FY) W AR, 1673

2,059
2,967

3,056

m 20315 BB 25307 iu,ms S 180,931
3,739
4,849
4,611
2000 m 29,516 41,745 20,924 i 47,686 58,372 243,218
5,129
2005 [ pdik 27,780 37,116 zs,zasi 49,388 mzss,ms
5,153
5,053
2ore T o e I 0550

5,340
2014 [0012,3680 16,662i 43,923 182,951
|

1985

0 50,000 100,000 150,000 200,000 250,000
Source: Ministry of Economy, Trade and Industry {METI)
9. IEF BB ARG~ RE KK
KR : PAJ 2015
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o, B (REBNER) B, BRATRXASRZHmHENEREREH T K8
=i R AR F P AR RVREKIER S, XRIIREE T AlRTEK. flul: HARDS
MEENMEERLERFPERRaNZ—, EFEEENRSNEHSHT $0.53 A9,
B R 7R FHEAIRBE M inEL — ( Craighead and Manzo, 2017 ) .
IR b, HAEAFSHRBLESENRHLSFSEE 2013 FRISTHL T 2020 &£
AUEEARIE BT (ICCT, 2018),

BE, BRI SERTWIEH T EREEMERNGHEEE R, XEERTE
ERTERESEEHIALOTE, EEAOARRS, BT HESROMIIRL RS,
LUN R ARSEFERERE (PAJ, 2015),

BRI RAKRERE A BFRERE T, XEBREEE BRI 1T
e, NEHBRAS (AIRFETW ) MEBHFIREER, DIRAOREIIMEEAREE.
HABERN A B R B AR XS AT EOK A RR D GIRFTRAER, BET—1

BRI .

1.5 AHRIERZERRLS

MIVNEB T AHBREBENERSNT, BETRIANRNGHEEZIAEERIX
BER, ULABRINEHIFAEEXSEETAENAE. £ 2 P T IHXLREER
RIERTTHISES o
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B bR i H T 3 5 UK |

* 2. Efrh e AmEEFXBRRERRLEXS

BT 17 A RAYN
SR/ R LR AM:
2008 4t B B T S Eh il
Z35% GDP g
Bitn: 2008-2016 & LUK 7
VI BB A GDP Btttk
B BTG e
B4, 1979-1981 &£ 1y 7 F
K4, 1990 TS HE B 5
SHHLR / E ERIBS
AT ER O ) O SRS
A EREER2MIBH. T o
WE Bl rEMAARBERY 0o OPECH L & <
a ﬁﬂ’\JéjJHIL i (1973-1974) , FERE®
- B (1978-1979)
FEREERNBAFRER B/ SRR
ME  flan: CO2 mfiB4R, HEM RSN
BRI AR, Bilan: =mE. BA.
- REHHRNEN; fEALTERIEN
QQ BTN ; WRBERARD
= Bitn: B,
AO ANOEKEE, AOEik.
g;E.I‘-l_ 1§IJ§H: szs 'f%s ﬁiﬂiﬂ:o

g0 2 B, EAS SRR G ZAEEEEKR, IFERHRRZEEEE.

SIS HAROAIHCHETERARRY , R BLAIPES T LA AR ZMIKEI A HHERAEAIREER,
BIERN R XIS GREF MM ERERRN S, M&NFA, Z5FRE, G
B SHURAMRIBERZRM, FENSCHAMTRAVFERE . FNAIERZ BT,
T E R EZRMFE T AHBEERAIANE N, ML THEXAIBEREN, MmiXL
KRS RIS KB RF A REZEER. £ PREHE—LEFDITR
DO HBEEEAIE I RIS LA B EEERAK KA
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ETARBEEMEENERLEEYN, F(NFE 7 2ERaahzaIRRME IR R
ok, LUREXShESSINGHEEFIFRRFIISNN o

HH

SEIK/T\E S RAYE

2.1 380
N ANHE

EJLFRIBNMBRIREBRIE LSS, EframhnEE NSRRI . XK,
FEFRFETE2REANGHEFEEINOEE, URATTIRSFIRAZET
BEMISMNAAKREFBISHAFEM. M 2014 F4Y 5300 {ZETHESKE, 2018
FEROMERFINEF AR A AT T FEE 2860 {237T (Bousso 2018 ) . IEANE
PreciRE —FHREERTAREE, BRIIEF IR BN RESECR R A M AIREER .

PAM, B 2005 FLK, WEHARFEAISEE 20 S PERIYHERKEE TE,
2018 FAYFE(ET 2005 FHIKF (E10) . RAEM 30 SN EXRGHTEEBEN
LUREX LT (PlanhE, 27T E0EEMTE, ERlr-2A57F 2005 F
AKX ) , BRMAME, MEDPLEELEMNR, X 30 MEXRF 28 MERAIEEREEHR
HEMD 20 PERMN TEE. RESIKGHTER 2011 FLIRERIIZEET 8000 51F
/8, BX—IEI~ExekE TEEMFEAFNETE, B 1 EEEMRATX
—/. B, HRHHIBIRERAEE ERUATEZESEBIRIRUN AR AEMN
JRH~E, FHRERUSEKREEEHFTEMIMNRTR .
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I United States

mb/d USS/barrel mmmm Iraq
m Canada
e Russia
. Brazil

Saudi Arabia
mmm Kazakhstan
s Qatar
s UAE
mmm Azerbaijan
mam Angola

Iran

[ Colombia
s Kuwait
N Oman
s Ghana
o China
s Congo
I South Sudan
. India
s Turkmenistan
= Thailand
B Fcuador
s Chad
. Fgypt
m Malaysia
s Brunei
. Vietnam
. Australia
. Equ. Guinea
= Decline since 2005
s Argentina
| s Sudan
| s Indonesia
g : m Algeria
‘_. Lo e e mmm Nigeria

. e Libya

. UK

H‘mghuu‘l o oom n ~ O = o M s 1 W~ W

FEERfREEEcsREEEeadddRdANE ammveeann
bR i e R S S S T S T T~ T~~~ T =~~~ m— Norway
o bupsorudesilpeakinfe |Data' EIA International EnergySiatistics| s
w455 Crude Oil Peak i M I e

10. £ 2018 £ 5 AWMt FEH~E, (XEIERMH

E: FURERNEERE, MEESEEIIRURAS
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kb/d
8,000
7,000
6,000
5,000
4,000
3,000
2,000
1,000
1,000 TIY
-2'000 - il
-3.000 - il
: i1l
5000 Hi
-53,000 - 11l
g i
F
-8,000 1111
-9,000
QL OxONNNCONNEGNET ST 0CONNCENC NCWLS COZ ooy
R e e b el e b
955y TMwcseSEE R O R EE 00 e53ET B oS a2 s
2 =c 243" o520 o o= w3 et =< 0
v £ S.a° 2 "3 4 e 8 Hg
B " o< £3
k [
|Data: EIA International Energy Statistins| e c“;‘a:alﬁ'i;;'al;"f"

X

11. 2005-2018 F Rt FRH~EEK

R

RMEERERE 2019 FXEERFRAFUNG (E 12) , 52025 F, HF

AN FREEERE RSB0 1300 518/ B, 885 FEERERINBKIER, ™

EM,

TSR ARNEERTTE . AMARSRERE & MR SKIBAFER AR A
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mb/d 105 Demand
PSS 100 -

95

90

85

80

75

70 - Currently producing fields
U= E
65 | | | |

2010 2015 2020 2025

12. 2kAmRE, 2010-2025

RIR: 2018 EREERE, (HREERREE 2018)

ZERREEERMMTUNEESE R SFEERK, A, FXRAZIFEREE
FENRIR . EEEREREEZNTUNF, EE 2019 FEE BRI ~27 760 5@/ H,
2030 FFutr-2R1AF) 1020 HiE/ H, X8 260 Gt/ B, mETFHEEmERES
FRHHIE SR FHIE N =& .

BNEX—FNE AT RE X% EfE E IR RAMR I - ENERRIRFRISEN. W0
13 Bz, 2017 &, EEA 420 {2 HRIBARIEE, Hob 200 {2ME250E0H . 22,
ZEREREEENTMNESRIEZRE, £ 2050 F5 1120 (ZFSEHNERIT 2, MmX
FEIRPESIBIN6 F, XERIFAARER, XMEFIERKFERISRERESFIEN 120
£ 150 1Z/@RUFHIEE, BE 2050 F, MXits T EERESBRNHERE.
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LSS S/ ERRRmERESSBKEIM

2017 X ERMEEILR4201248, AhEEE, XRKEXEARH
HEZHTAE, RARZREETNEE TN

2017 45
4

-
[«

-
>

N
N

-
o

=8 (LHS)
—._Production (LHS)f

=

._\H- e

o]

EXERH~EMTETT (mmb/d)
& o]

(B2)+ ) UL 2 Dy B 20 B S B 0 S D B [ 3

g, 2011 FLLREERIT I AIRIEIGIK E 2R T IE TR RFCR AR AT HiE
Hxe, BFHERARNAARS, a2 FERER, UKSEEFIISHER0
HEW, FAHEHEHNKNEER T AEHEBRKEH‘EZSNER. NXRI3FR, RE
2014-2016 FMMSRHKSE T2, BEF 2018 FFEHE RENRINE L SNEH
WA RGE,
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% 3. 2016 £% 2018 FxEAMERFME~ARNERNERE

2016 2016 2016 2016 2017 2017 2017 2017 2018 2018

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2
:g'ﬁ 2,384 6,735 8,713 8,273 9,711 9,089 10,114 12,393 13,635 1,656
iﬁ; (11,488)  (9,125) (9,802) (14,453) (13,327) (12,714) (15226) (15276) (14,596) (19,484)
B
e (8,655) (2,388) (1,091) (6,182)  (3,615) (3,624) (5,111)  (2,885) (957)  (2,920)
B BAET

;EIE %glﬁéll)l '3‘:Enﬂ \H_—Fﬁﬂﬁﬁﬁ 2018 EE 10 ﬁ

ELRIAZR EFRORMC, BEmEr LRSI K S FRERRENZE T
R5t. E2RBE-—EEEIEraESHXIRNMAZT KEr. B, REEIK
AHB KRBT EZE 20 KMISELIRESIK, EXEHE SRR BB EER
BE=TE 2019 FRIE T . [EMEPRRERZAESHIBFE, MRIRE BBAIRRIALE
EEHYT SKIEEIREEARITE, 2ECEEIRAERE 2020 Fa—F AR HI A
IPEAINERIE LKA SR o

2.2 "HOIRER]" 3y "OPECH+’
EE G Hmm LRYSE T3 5K

2016 F£11 B, OPEC (A HmEEAR ) SEEHEDE, EMaflRE=inETE
WA 10 M 3E OPEC EREE 7 &1EN, HEEHIEEK 55%894 M= 90%A92
RPEHEE. RAZERANEIEFA LEAN T HRMAREEIERE, BESEM
S BINET MBS KIOEENE BN, NS0 E NS5 0N 7E 2016 F
,J\Es&i 40 E5T /B . ZERRERMENE 180 B/ B, RSZERERIFIFILLIT
ST REH T AR TE, EMmNEIE 2018 F£HHALIE) 75 27T / #BaIKE . 1Ei
xﬁlmzyla,u%ﬂhm BiIXEBESEMYEIEN, ERZIABENSELR
FINBERERY 5K, MR —1ERER. 2018 F 12 H, ZEHHER 2019 F
4 BH9 6 B RIEF~£9 100 i@ / KLURHNTS, EHZHIEGERESEEEEL
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= mnauEE e,

ZENEZHNEREa R EEART KNEZRRRE. 2R AABRE
2014 FERENEEIE BORHISEEEERE, E1SHN TR 60%, Llﬁ!ﬁ}iﬂ
BEINSRAVEEHRIEFE, AMENEERERZW MR, SZERIEME~E
IS, XEERTERROHLORAEAERE. SR, £F-ERasERA
MIBRBIATR, SEEEODHNIELD . B, OPEC+IEIREEEFEAKIEMNE,
FiEERSNENTT, RABPBRMIFERATESHEN=RIR, £2019 F4), #F
BFONIA SRR ERAYNTE (40 S£70/ 18 ) BRSBTS RT R A £ A2,
BEFRB MBI E NS EERAIEE

SRR 2018 F 12 BN ERBIEAAT—MaBEFENER/NA, Bfits
VEIICBHEENFH— R ZEDE 2019 &, XEAKIESMHIINYERHHAR
HIBE

—— X 2 Nz

2.3 B HEBERIEARLINE
W ( NL%EHE)J 25 )

2007-2008 FRIRE—RAHEIC G, SEBFFAETIETILURD I GBI
®, BIEIE T SMEERESIFXETY, SEBINRIERHERRIITREE, WL
MRS, REFEYIEEEYSER, ETEDRMAVER LR, LIREREANGHE
RIRBIIR . fEEE, BXBINMEVETERGST 10%0N282, EMAEFITARM
BEmminiBHERREFTRIEE . RERATAENHARZ. #HITTRZ0HK
M RENFUARE, EXEREBRATIERE —ITREBELES Y ERRRIAG
R, —EBD EERBE 2014 FARNMEREREMREL TEF RS,

E 14 SE 7 SMaRBos eS0TI, BF “+7 FrEEHLERR, M

-7 FEERANRZERRSEEBEROTEUAHRRIRNE .. SIERSRISRAMS, BSANX
NFea, HrElEFgEHEMREE DB M EH LIS INES WA= S,
REEBBAFEERIUR, BaaEERCOBEFIEHESMINE 40%, MPERE
S/ FESHEREMBXAY, B2HAELSERIT 10 (ZHRIERT, BiliREREN
X% 500 Hif. [EANEFREEREHNITES Fatih Birol £ 2019 5 1 BigHAYERE, 5
FEA IR 2B REREIEN 130 5EEX, M 500 HiHAENENEEX 5 5,
5/t 130 5., (Paraskova, 2019)

35



MIERRIMB RIRE /S s

F 7= 5 AL 0il Products and Applications EL A BT B B B AR

Commercially Available Alternatives

fractionating BAGHS BBERFAEFTHNRAS (RHT i) Meas
A column I 20° liquefied petroleum gas Natural gas (pipeline dependent) and electricity for

heating/cooking
phtha o s EEE?%%MjHLEEEﬁgﬁ%: —efhEE R
— " ]
p | _‘l_' e ' chemicals No commercial non-fossil alternatives; some liquids
fractions / from CTC processes
mlilﬂﬂm Cs 10 Cyp petro / il .
density and d 3230l ne. 2 AR TERFE RTINSy, Al s BB S Ui
boiing point B B h + W D U ARSI L o AR
’____ petrol for vehicles Electricity for LDV; full conversion may encounter
| Jm—l LA resource constraints, e.g. cobalt; fuel cells nascent but
1010 Cyg ker ﬁéﬁm.%%ﬂMﬂﬁﬁEﬁﬂ FF reliant
W~ ) o o _— SRR LA B (R /N ESESHAT o] 15
e m— - r'::“iﬂo 0 LEVAk¥M
170°C heating No commercial alternatives for aviation use; small use
2 of lamp kerosene substitutable by electricity
g i e 3 BRI RAER: e, BB
e | ol e G waihaR
Electricity limited for HDV; electrification of trains;

limited alternatives for special vehicles (mining,
construction)

P g NI N pi: P b

lubrical BAILAZ 3ok i
- 7 o, wass, - SRR RE: RN A0
‘ = polishes No commercial alternatives; lubricants key to all

machinery operation

MR T REHRUERT | uels for
Ps. FS MR A AR RS Tl ssh ik
oL Y d fackrios| + PR AR -

fractions ::ndtrnl Stationary alternatives c;nly with coal/natural gas;
increasing in heating limited and slow electrification potential in industry
density and . B B A0 R TR BT F B
TPREISN pikwnen for SURRNBRE, FARILLNKE

E— ma‘::"d | ] Experimental alternatives, none in commercial

volumes

14. LB AR

iR (FEEIE

ReEwt, RIEERERERN “HBERIBR" Tt, BaEFEsSR%Ey X,
2030 FRIAF 1.2 124 (IEA, 2018) . MRZBEAEIEIT U EEATE W
R ERLEWIGH. JEEH. MANE. ERIBTIHERMETETERRAR
FRAADERBN BRAOKHR) 7o, ERE SR EERIEH £ RIS AIRE . B, ¥
B REFREFZEE RV TEM NE ( EANEERBES DA GH~m) |
[, BUSRRESHESR, RHPERGEEIEON5n. MKEXE, HH BE
I £3 SR AYBNEFI FIE AR AR IR ZE - B H G LIS R A HF KA N
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2.4 PIREXTFEIS A HISZ O FOSETR
i ?IJJEEEE’JWJJ

B 1859 FIMAHTIRELLR, AHEENET2HRER, NECKARKE
MBEERIERIBERIZIL . AR NMYEEEEE, MBS TiHTF, STk, FLNEH
EFFRISi MmN eE T ES R . GHEREIKRMELL, N ARTEIERR
R5, Gl TEARTIW, BmUMxArmiefEe, HRERMEND, BiTEM
TR ERRIRSFIRER, L2 RIFHER LB RISHEAER R, S5k
REZRMHRENEI TN S IRERKEIE, EBEREFHEEMGEEN
MMWMM&&%EE LABEEA IO IER NI T EEF R IREIEE, MM

FEZREI . BFEMAERZ EENERGRIR, ¢?EE&?M&W%%&

EUSHEUNSER ARz =S, HRRERSKNBELSS .

AHBAB ORERREENEIRERT KEE 7 &t £/ 1973 F, 2BRER
B9 50%2aiH. 1973 FRIAHSEIEINEPEIER 7 RIAZF A RNTIFE
AN A Z R IR AR AESS 1, EmBRENZFE, FSHKRSHE
NBEFKIRERIR ( THK ) . Bit, SEURMERSFREN: 1) REE
AJREIIER RS — MR A MERNEES ; 2) B HKIEMESE, LIRERRA R
RzeRBTRISZNG o

EEA 20 e 70 L, LIMAHERH SR ERDE0IMKRENE,
HhamERREHNEMAREMRS . TBHH), ERFABMAUGH, —LERE
KREIMFERAMAR. £XE, RERRHEES T RIXAIZFAEEMHELN, BRE
WEARHORUKASERIXASFENR . ST ReBXRINELRE, flanizh,
BEFIE TRERNEREER, LB ERALENERIGHEE, 5321 1979 FMNigih
EEA =

1973 FRIGHEEEERRERS (IEA) BSZAVEWT], IEA BEISRBARISHE
RElRT =l OMEm. IEABLYIT 1974 F, HEMTIZ —RALGHREZRZEE
MERRDN, LMETEARRA A FEAYIER T2 E RIS A mEEMERE =M. 5
BREEFKFRENED 90 RAUSFHOE, REBEUFSTIIFE, FAERXS IEA hNRIE
—Efn s HIEEEEIN—ED (B 15) . RETEDEMNMRLER, BB
AT REAN S —LEE RAICIR N AT, S ERMER BRI, SK, BREXFISN, G
EZxEMNE IEA /D 90 XEEEHIEK .
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450
400
350
300

i© 250

8 200

15

o

10

o

5

o

o

‘?.)x )3'%3/)? ‘&%y&Q&%®4g§j}%f@%®y&@® 5&\‘%\%‘ x?. ,@/‘% 6@® /\/‘ﬁ///ﬁ;‘% %5\4 ?}%‘ﬁg’”@/ b4 \\lg'
S e W
& & §

BEF m Tl mAL

B 15 IEA R E IR A HETR

EEISEIR: IEA, https: //www.iea.org/netimports/

1w3¢%@f¢$ﬂ1WQ¢mm$WE&ETELI§w5§ﬁEﬁ&r¢mm
N SRAMFIRN,, XFIESS I NS E TV FERNSHR > HFE KT REE
m%%ﬁgﬁmaﬁﬁmm??ﬁ%ﬂ%h@?ﬂmmﬂmoEEMM,EE%%E
RESRBERERRER, PALSMEREZEM 35% (BP 2018) .

PEBEMEEE AR E AR B IR A E A E M E R IR AT E
PREREYTE) . REABOTESERERSLAET 2K, BHASET
ERIOEERMIAURZENER], WiskmilREER. Eit, EREEZ2ZEIERAH
i ARIFIND o

SREROHTIRIESETEFR TES L, BE:

1. REBENAYRISEMHEN, 53R EEEH

2. G L EALNRENRENHERIHROEET

3. PIHRHRTEEE, $53IRFASTARERERIMIRE AR
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4. ERGHFEFRMBHI R AN E A FREER JFIERRH2AIPk

RLEXPEHRIBI =P EE2RINBNE , K2R S TERTHOUKTEE _ EFHELL,
SIROHESNEFEND A EFIPERT, XEXEINEZAIRE BN,
XEZZIMRPESFAER. 410, NREEHEH~ETALIIT 2020 FLAEF
SRRV, SRIRET 2SRRI, XZHN TS ARLK, Sif
AE] £ 2008 FEREHRTRIKTF . REERSBIAIHER, Sl iHsciisidER, FEE
TAEIFERIEE, ERTHIEER MY (AIEERBESNIITREIAIRDEE) |
SRIMERRIE T ARSI FEME W INEERBERED . B, TEHBRE
EHEERZSNMAIZNG, BXNNENTBRANLIGRFEEIITGT. 224N
BASBENZWNE, BRLRBEENBERIIEETHNENIER, ENRE,
= UHRERE A E 2R E L EER 75%%= 80%

»—HE, NREEHZH-EBHIE, madhEERRRSEE —HURT
REEFRIHRN, XEMSESHIsBIRBHEEnEIFE. Bit, mOsiEda
HEENErRE T BRMERNHENENES, @ ENs EEciuzHISEMFER.

SEANSIFHB R RER T R ARARSHHI LAY, BEBNEEE LKERR
. FESMEAMAZ EREBREEIaRS, SEMENEIRETR, iR
LRERANLBIAEIsIKIIN X ARHE—T SN R . BARKBPENAZZEIZE, B
1ZH X AR BEH IRt VR S EL 2 B 17 .

HttEzxR, BT, gtRr%E. VEFRE, BXBHNTEETHTHERSBS
HWEER—ERIE TR EENEER, NMEESBEE OmhinS =224 I nEF
AT TERRIN, XFALNAHEETRNE A : (THFBR FEAHRNIS RN
RIRTBER A KBS UBAEXS T A AR RAYNE, NMRSWHEEAZERIHOXTE
PR=F: . FERESATHNNE, FEEIEMEL IS VHIGEERNE. LI,
RFEIRA RN ERD I RE M HRED, BEERDSREMmE R E D
o, B TREEH s, SUX—BRREEER. ANKERE, Kl F&

ERERAFTIAREF GG, (BIRHER D W NAIIRIK P BER B S9IX A5 3t
Blan, REBRESEE HIpAIERI AR SRAOR BRI R BIEEIREEARRIHIHIRE, EAN
EEERSHFEEENTT, BANEH—MHEs SR R—TE8EEX
AABT .

AT PEXGHAEORNSERBHSEFE, PEDBEIRN SR P EAIXR .
AR HIGRNESHER BN T M PEINCIES, FRHEEE X HMEREFH
KRPRERFEREZE. (FAREEOE, FESKMCRRERY T ZRXR, B
RR (M se e DRI NsR AT B I S5 R EXTEMRERAIFNT I . MRS ES IS IRG Az
BHEAAEREEAPRIORER KGO HMES, EFREMAEBGa R (4190, FER
RN RALLE ) eSSBS PEGRHNAITRT . PEBEFRISAERENARKRE,
Bzt XA BN A RER B EIX LIRS . IRIE P EGRERIEWERIIGH
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mASHROTN, URERGHRH7MR, fERAEEIRERE R TI AR
FeiEix: ERHEREEIIREET (FINARFERSRE TR ) KSHENERE HinE
HECE S RIREIARFHIENE M ERIA BT mAEG RIS N

STEREHBZSEHT A ENTERREIRISEFNMIERZR, FINFEERK
RNESERIE D AEBFERIRIN, LT RE(ERIAR A MEZEEE DI EET
EAIERIER
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AEGEM T AEMKER, BEERER. MNEEEMRHERAN T EEARE
FEMRENAIBER R B ER . XEBERNMXALURD GHER, TR eI R E)
Wan, BETRE, “RMUHRMEMTSISIMIRHF. 2AKERD BEREIXI3T@ER Y,
BREEEM—LERBEE TBEAMIWIINARERE. AETHREE T ExRMi
XEERROBREMNR, RESIRFRAHBHBEERTIIRESSEF<ES . Eite
IS RIBEREIRE , PINESRVTRDaRE—RIE RIS, MEEEARSITEEN,
EAE(ENESH, FEROGHESNRN—ZD. EXRENKRETINETE—S
FSIAB S IR AR — R ORI 2 .

3.1 EZxRBR

ME—FTR, FEER— SECETIGRBEZREBN/ L MER—BEXRN
BARMNERBERISIEREDAHEE . ExREER—La I E AR R BRIz
EREEFR IS ER AR BANRE, ZEN (ZReRRKAEEFREEER) LUIREXRTE
TERBIVETEREREER

3.1.1 K8

KR 82 2030 FEHISIEFNREIRIELSIAE 7 2030 FHN=1Bir, BIEE=SEEIN
> 40% (51990 S/KFABEL ) , AT BARRRILAIAER] 27%, AKREBRIERS
27%; RN, XEERRISRN IR B ZEKENARE. KBEhEREBIRESE
WHEBRAIEEkEL, EAM 1990 FF) 2007 F, B R2ME——MREERREE R MmN
T 33% BTl (REEZ RS, 2018) o Lo, ERER 84% HIAHMHMKEH .

(2001 FRBEEHBEED ) B 7RO RBEERESAHENSERBER, HEHE
153 2030 FEXBITHRE SRR 2008 FiF/D 20%, F| 2050 EXBIEHIRES
{RHERLIEY 1990 TR 60% . 53R ANIRIEH, MEEIILEE RIS ENZa ik
HEB S 7E 2021 AL 2005 FHIKER/D 40%, SN~ SR HEETE 2020 &Lt
2012 FHIKERLD 19% (BIBEERS, 2018 4 ) , 2030 FSEML R BIEH T
SizEBAx B iENe, EhaiER) 2020 EEiamAB S ESIKRERK 6%, 18
ERENRFIFAUARESK, R ARG LEREDWNZE . toh, RERE
BIEEAEMEESIEBARDNER, LSRRI RN FRIRELE
TREMBREBSAIXEIES . SINMMRE T EMEEERTIREEHRINTAEER, &
BT EN SRR ETIAEIAR Bir, WE=EBRNTNL,

42



Wil iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiids FrRimEREE S BERE R

SAMBRIRE 7T 2 ERMEERIER, ELIBRRIBER AN 2=AYE
FRERHNITRAERREEEHTHY . ETFRNEDRM T ZESEBER /Y (sEREE
BHFRERRER) , XELUXLEREEE B ERRIER— M T

3.1.2 ZE

20158 B 17 H, ZEEI T (RZEIM EHFRBERELR) , HPEIE 50N
SBVEMBISE . EIE 7 SeEREFIHIE XA HBFIH<EAE R, LARE IS ESR IR0
ERBE . XA EZBEREIE R OHEBOIRERRI S RRHEE B AR BT, 2030 FEHA
BARHBFEIEER 2012 FKFRD 30%; 2025 Fi51%8E G NEHILL EFTE] 50%;
2030 FE U BAERARinEERBEBRNLLERSE 32%, SBI4EFILERSE
40%, 52050 S RImRERBFELL 2012 FERIKFRD 50% , AR IIRIEIES /D 50%( i%
EBUT , 2018 ) &

EEEEEEFEAAMSEEE. ENFTIENSENER, 8ENIABILES
REAME, LIKE] 2025 F 5L 50% BIERZER. 20% RS ZEH, 100% B9
MEMRKESENRHENERNBERE T EN . CABFERHER THENRIITR . &
W ETE L NI ERIIEWRIMER, URARERABSE B R
Wik . BRTIZEER], HEAREEERILFRATEENERLS, FHEST KER D
KCBHE, SETEEREEIETER

3.1.3 H=R

b T Z BN I RIS AY S ERe BAnfla i it , B AERIEAIBEIREIER PR
HERNRRIIRE A, A4S 7 AHIE(E, 2009 F (BERHMNEREZYE ) A
ARHEEIRFIIEAREREFA, IaA RSN ARRNFRINERF A . e, K
2014 SR, R ERRBEERETEIIIRES (PAJ, 2015) . 2014 5, &
HAFREAMEZE, BANT T SRR, FA AR EA—FEEERIERRBR
BIREZE. 2014 F (BRI ) BaRmES “FERUENBNEER 1 “g8
BEHMNIREFER” (PAJ, 2015) . MEHTSERAAR LI ARG XNERERS
[, BEERREBEANZIREIBIMLN, FEEEnNLE, ERELREMEN ‘&
FROFE” , FEH W EEELNEERRY K. XIF=EEk ], 2010 FHESRIREIL
FBIRE T VDRI R e, IR S SHMBELAEDIARIE(R 50% N mBERERES
WFHEZESK; FRTFUEBANHEOKE, 2RAFEIEREAEE, UREZEINREIEY
BRI SREBEMEESFENARR . SHER, (FEASBRINERIPE B TR —EE5,
ARTIAHIE T E 2007 FF7E 1990 7KFE LIRS 13% HIBE B iR, £ 2014 &, %47
WHIRER ALY 1990 25T 15% (PAJ, 2015) . BAHFE A MESRE/DHIEE
BB MY EFEURZBAFORIERS, WEBIEIMETNEDRR, EEENEN A
T EERGERRSTFIERREFEAZE TS MRS ENRT.
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3.2 JHEBER - pOh

SENAMERIINET 2015 5 1 BRREILE, 2HE 2030 S5z AR MR
SR, BNNESREEZERS (ARB) MIMREAAIMISSINIX—H#OFEH A
REHRATT T IBEAR. 5312, ZMEEUINBRIEER, SRS EHZER
MERRAE, DIMBYERBIRIRE, ARERHERIIHInEE T, £ 2030 FaJLA
> 20% LA ERYERER . 977308 2030 U R BT RIRR R RE R, E
HRRIF it — S HIBERAMA SRR 7 2R o

NS RFEEREDITRINAZ)RH 50% NEIrREZ8MER, 10, KZERT
EIEAPERERIEEL 4%, H—TRESEWIR, REHICEERRBEEINE, BE
ORI RRIBII—E, FEEMME. BH. RASHMITBESS (ARB, 2015) .
BARF ICF MINEESALDHITHIREDTIHE T —E N LISLIUED 50% RiMERI%R
GElE, UR=EBRKIRETTSIRNBSMN. SEDRF. FaeBLtittr A
MK AE LB EER, AJRenBlE/D 45%, 44%H31%. B 15 1% 4 B RT 45
BEIERIRYRHEE D LA PRI EARBERANEE o

25,000

20,000

PO LR BUR A AL
— mEKABBFEE

(1076 GGE)

aERBE
Alternative Fuel
r~ (17% of 2030
/ reductions)
ISR 7T S
Vehicle Efficiency
(7% of 2030
reductions)
BER TR K
Travel Demand

R SN 72 > {2% Of zum
E?E’i/ﬁﬁﬁ# =8 vay reductions)

5,000

R R R S WK
e e A A e A A AP &
0 S S s S Sl S

9 0
& O
BN

Vv
16. IRN R A i H AR R B R A AE SN

k& : ICF, 2016
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x® 4. MINBERAHIEFE 50% B2 g

AHRE (BA

P ERE XA R = R SRR A9 IR S s e
PRI EREXR
T @At FEER NG X 155 32 18 AR K HE Bt LA SEE S 2R 2D 894 395
E:;K R
RERE B ERS 5% NREFNEIET RE 2030 145
BRZE 480
WAME 32030 ERANEEBITHERKHSEM TN 48 X2 /Mo
RH
HINBEREZ RN RSB R 80
752 4 STHEE 2 M ER AR
- EHI% FHERSE 4 THEE 2 MERIERZR 2024 &£ 470
WHE  HIpAiTIE 15
’H
RETNENRIIER 20
HEFE
WUE RANNDIEMRMER 20
A
BUEEMAHEEERR, M 2026 £HRHEEEZHNTHMER, HEEF 1.5%
THA WEZLFEK, BEHEKIESE 2.4% 730
/
iiﬁd{ 2| 2030 FEHHERLREREHFEHESMWELEXE] 27.9%
HRERSER eVMT ELEZESEIMABIAREFA 70% 165
ERE 344 Edison Foundation’ s IEE Group TEREMERENPRS R,
MBS 184F 2030 bR R ENTHRHL 5% 315
FHS
g 2] 2030 &, FEAOMBEINEFILE 25%
B 2Bz ST 159 MR &S m(t T L R ESS EME &L HIMIAE) 410
e A EWSH: RU1S 9 RIEEBIIR NS 120
MR mrm s B 2030 4543 3.75 Zme 130
AIERAELH: i ICCT IREMFEES R ; 2 2030 F1£%I 8.7 Zme 310

HARS . LHEERAMMNERZERSH 2015 FRNTUNESR ; B TEHR
xRS ERNG E’JﬁB%, Bt 5.5 ekmmeEE 620

RNG: sitfESMM=SEERZERSHRAERRBRESAER—H,
7£ 2030 FiAF| 4.5 2 4mme L=
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BE 4,370

tt 2015 FRmPH % 50%

SEE : ICF, 2016

9% 3 P, HEHEBHMERIMERERIRLEMB S, USLIEA
HIHFEEM 2015 FKFRRIB R . XEIEMEEIE: £ 2030 &, SHHGIEDEUEMN,
RAHBASENRAWIRS, BB TR B Rgs, 23BN iHA5E
AR ZEEFIEMSSRIB GBI RAFTIIE R, WA BESR. SSRIRBEX
5. RERTERLAIRY, INAteRIIRL I RERAAMHAZEHL 50% HIEIFR. B
FFEDITERR, BLIRERIBORES, BEEIAEON, BFRIHEREIAR.

SR EEE 50% HIAREIEERR, (82015 F 10 BEE T ((EE6ERMIS
FuEiHRE) (SB350) , IZEFRIRE 7NN 2030 FRURESMRHIRR, FHEER
SHAFNBERE T, . EEMAINR, XIEOEEZRAHEBEINE ( BMNBUTEE )
EERGERFMAPEEIZBESN, FFE2019F 1 B 1 HZRERBGSRIEREAL,
EVPBRFEH—IX (CEC, 2016 F) . ZERFIT EENRUBIBHTBES
WHIMNBAF Y], BFEMNKAYTEHGS, ERINBFD B 2020 FH] 2025 FaIHHER
100 7570 150 SiHSZERFEEMIRNE . NN SHINERBINSEEZNE 7N EHE
PEB N A I RIRIHE BRI -

3.3 IR

3.3.1 Hhiss/RE

Im#URIETE 2015 FRSLE—INTWAMEHEN, Einp ttR EE—PTha
MEpEANEZR . MEEERSRIESR, HifES/REME 2015 FHIE T B SiSIREF.
Bk, HhES/REMNSFIEE] 2040 FRISLHL Ay, HEREBBEREE
AN ZENWIRHIEMN 2014 FAIAY 2.7 A ABHIEREE 2020 FRIAG 2.3 1E,
WaRRH S ETESRERERERER 30%, n@iakml Szt aiihBrE sk
TLERT 45% . BERBIERAS. ERFEWAMMNSSH. IIMBSH. T ik
PSS HLAR A= st AR o
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7 SLH 2040 FRMAMKIEIR, 1E 2014 FERAHRT T REBINBES O
R IRELERRE 7 U ERAE, FFEMN T I RERIAIENXTRD> S BHERAIRTBEM .
XEFENERIE: NFAANBREDATE, B OFARERIER, (BHESHHIEYIZE,
AN RAESMAIER. EYAERIRBZER. TR 5M%X 6 Bx 7 SEE2RBRN"S
HBRIRHFEFIIX AR BEFEE -

# 5. HifES/RE SR HEE DRIk A E R a B A

FE Tt ST, AlEER D S %S Al sE SR BN A HE i B FE IR A1 7R 451
WREEE (M)

HriE s REEM AR (SL) HAHIZERN:
BUERR S LA 35 AFMREREK

0 b $k 2T 2 R BTR

BUESERHMER

B Rk

RS IEHA

BEERNERF “AKE ! EE

WAESBART  EEkEAe IR ‘
& =4 250, FAEHAERES  REAZ RS (BRT) SiEHAE / bk
Fekpas GER SL)
BUHE S Mt SR
RSB LOAKTEES, BEEDK = BRELEE, BT
EEMEES
FARMIEEE
S TAESAR %8 | NS 2 MM R FIER:
RETAEIRHME %
B K | RIS

EFela)igi
EEEs  COEATAN, REMEEREE—RL, BHEEMEEL SR/
AL 24 5.7, T WARMSERNOTAERS, )T, #/5, Systembolaget (EEE
= ’ RS , WIS, REREEAXTN, XLES, REFREE, EE,
2R, HLEE
WA HITER
b T EEZEHNE MRS, SRRH‘—RIASRHBTELN
21 2-5% M RFNEBNE 2
& A A2 A B A e T AL
RIKHEFIL e
WAEHERRIT ERXBHNE REAWSIANSITEE
F |17 £#15-10% HIPRIFOBITEE, EAMNTLULEERE) 20-25 A2

AL EZEBITHAM B T
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RFTEE
sk ke

RYER, 8

R SLFIER “7F

EER AT HEE
21 30%

HEHEAN T B A

SINIER / Rt mERE, GIInEANCHER, 5E%, REBEE
fir, ARLEXIEEIEREANEEA AR ERS

B FEWRATRE EFRBSEMEXHNREPEKR “FE il
AR FERARRFIB IR E OIS B BRI
A BHLEDE =R
k& : City of Stockholm, 2014.
#* 6. IS REREERBZSWHRBHES GBS

S AT WEER S RS A B SR s R e )
g (%)
Eﬁlii‘ﬂ* g‘;ﬂ fl%mﬂizu
‘ BT SR REE / MEML (A, SR,
HERH 5-100; AR
FEWE, EAEE
s T s RS
: 1-50, SMEERE S (FHE, EM%E, )
EIF R RS, BB
e s BT R S, ST EIE B R
BTSRRI 129, B BB WRE
AR 21
- A BB o B 5 R
PiERA R f?jﬁm REH M | B
g B EER R
e T -
1-20, AR
- T R R A R AR TR 12508
IR 1-29; LR BRIRA L B
HRFRARETRD = BRI
. BEEHH A B ST S 2 S o R £ B
7= 1-29; B BT TR R AN TR B A I TRNE
E AN
- Ty e R
LIRS 1-20, SR B B AL

SKiE : City of Stockholm, 2014.
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(IRELE ) Wit T sl 28 A a R FEER AL, BiXm M7
HMBUF R B X SHIEERFIERIN . X Tz, RIERKGEERERAM=AHRRY
Tk EER, ZH 2= EFRES 2%, FIREiIEIREE] 2045 FHIHE
BRI SRR S ELAIRS 75% (BRfES/REM™, 2014 %) o AT, LPWIX—
BRRSBOME R EN—F, —LRDERSERTITEREREINTE. £
MishE, EERERKEHIETENRNIFEE, BIEARAELAEIE
IEEERRIHEEN

EHET (BEE ) 25, BHPITHRERE T —MIEAFIKHRIBERIESR, LA
HEE 2040 FE B0 JSEHE T A LR B RAI X HEH  BEREESIR S WAHEH
=Mz R BN ERRIF U ARE, FRERKCRIMERIRAaE=ER
TERMBRHI . X TABER ), IhHENRRSRIN EEE (S REDITEOAE,
2016 £F ) :

1. BTSRRI, BRI ERUBE. S
RHEP RIS N EEIRCEINES , LURHBIEESR, LIRSSy
REFRA.

2. BELIMEfRRERER: FEERIRMOIE . MRS SRR . 1
HEWER . (TN BESEUEII TR BAIRIIRSR o

3. ExAHIBAIRMR B HEMIRIERE .
4. (BHERMAFEIRT, WRAHIBRHZ=RFRIE,

KRIERXRIEE, ARHIIEENRRINXE, FEHIFREESFIE
ElZ bk .

3.3.2 B/R: REXBNE

TEHEER, XEARREZR AL RY) 10 FEHENERHRBIRDHETA
EEN— M EZMEEN, HTEFIERNNENL, BREmXNERMERHREE
£ 1970 £ 2000 FEIEINT 30 5. Hb, FAAVEIEBIGHESSHSHEN=
<Z—LlE (Kim, 2009 ) . B, HEMNRSEREN TREHARFES NET
50%,2002 &, Fith KZEBPIEEH 7 —UES, B A—MERA . SMRBERE,
FEIRSRE FF 22  EF SIS A HENER , B EER BRI S 58,
ERBSN—3D, BRNAREZHIT T 2ENNE, BERINE, URSEEN
EME —MATASEN, BETHNGENEENARBHAREERS, TEAQ
RPIRARZERS, DWRGERRES (IEA, 20135 )

RRXRFHLEFHR =B SIER—&D, S8 EESRIFNLE
ARSI TR, URNBEHEITHERERE, MAERITANESHIIHTHIN. it
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BREBR, BREFFENE, LIRDFERNEELSRR, BINKEaS, URESNE
MIEIIAITEEE . AMTEMBTEE, #EN T HFRBIzERIVEE TR/ A iRHE
]St

HFLfTT “ZEF N HEFARESHE, 2004 £ 2005 FHiE, A5
Z FRRBZEEENT 1%, 2HZBAIDEEM 2003 G419 60% 1E0ZI 2009 FFRY
63%, XFEEHTRIGREIEM (IEA, 2016 F) . XL EMEEBERAIRINLIE
732009 E/RHIEN—RIFNEREARERERE 7 &£it. MNEIRERERZBERB
FEARRR 2009 FE7KF, F) 2020 SR> 15% , 2030 G/ 20%, FFEZF 2020 FALE
RBHEFUENNZ 75% (IEA, 2013) ,
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41 RIBERSEEE

A ERAEEZRE XIS RARIIRFERRBFKIEER, LXK AHEZ
AIBER - TFARZSIAR T 20 AT 90 FAINRTSE IRFISE =R e UM SEhERIEER
LA BRIX SRR FrREr - AU B TERA o

4.1.1 ENFOIRIEER

ENMRWBERIEGRESNRE ‘A , SESREIEEE R RIRE
FIEWEENEN, USIBINSERAREIERER. MARIEMIERAIZE L
RTIBEBRINISRE, RACRE T BEB WIS BRI FLION . BT
ETIRERR (VKT) BRI, BB ETERITHERNFEEMELEMNAN
PRI TTRIRELHE

X 20 42 90 FAUHIEE NN —LA T PREXAIE M BERE TIFEAIL, FisATE
EHE D ERITIERE . IRITREL. FRITRIEFIARHERM S, REMRIBEREAEUT
AZE (IEA, 2005):

BB EINCEN $2.00, HDEWHITIRBIEFIIRTTINEL 8-9%, iH/DIHFE 24 -
27% .

T EIEERENEE $0.02, FDEWTIRERRMIRITIXE 5%, B/ 5 -
6%,

EXIFIIERES, B FER TR BRI TR - 3%, HHFE2 - 8%,

EH=M: Az

CBURABELEENELEA LF 7 KRETF 6:30 HALHHH O EHZ K
£5.00 =55, B\BEIT, X—IHHERCHmHORIERED 749 30%, MBLBIFEE
M HORIAFLIE 50% SEERAHRBTR, £915-25% SXBETE. BEitE
FO#ZE (IEA, 2005),

4.1.2 BB R A BRI

BRRNBERTTE LUBDAERIER, RHEEAENS (BEARRE. HE.
SITHBETE) (XA, SEFREEBARBEN . NEAHTEIFSERRA
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RS IRESAHAETHEENSMN . WERTEEDLEHRE. BENERAHIEER.

POHIF Sl BRRARREM

AT RHDGHBEE, 20M F£3BE6 B, MAIIFE 10 MNELE S BENYIEIRSE
1t 5% HER . EEEZWHETE R ENXE MEB G e ALTBENRARIEZEH
mitX, SiEEk. KEMRHSEERNNRB AHRIBIRSIILT 5% HEMFRE
XIIEATFEREFRIT > 600 HFHSIMF 220 XS4 H1T (Asensio et al. 2014),
ST, BFENEIRERFIEIARRE, SRUEEESRL T 2-3%( F30718 ).

FEE: UREAR (BRT) RAEMBIIBIHE

AT RS 2RIEBINBEFMEXNTSREDM, BIF 80%IXEIHHREBIR,
SIAEINAE 2005 FHA T —1 67 AEPRIRARZ RS . ZRERNRRGKE T H1E0
ABE, BNEARE JXERNZFRL T R5ERY 260 R FRIK/RE 1 .5 2007 £,
FHIRBRAR R FBIFAEEIT 60 HEZREMEDRFtiA% 40-50%A931EAT ],
FREAFENAEET 15% (IEA, 2013) . REARRZGHEMINE @S EIE AL
FEFERBILTAEURLD 84%, “HRMWBHEERUR 8 HE, FENIHERUR.> 690 LA
N BIHERUR.> 2.8 1 (IEA, 2013)

4.1.3 e ZEAEA Lt A

B 20 tt4g 70 SFALLK, BUMNEERIE T EMESEKIESIFNNERZBH T AIKFE,

R RETHB BT E . MBS T IERNRITAIEEE, LASEIENEEIRITRY

eSS @ T shE ST, MBXeERMERRENER. EiaE, —%(E

HBETEFERBRESRS 1972 £ 1995 FHAEB1TEFERBAMDEIEIN 50% B X
( Pucher, 1997 ) ,

4.1.4 FPRITFHTRIBER

RO E TARHTRIBERME TeiH B 2 AR TAFSUnig P AFIRIERI TR a3,
XLTRBRES SR DBENIRTT . XEBRAZSHEELNE, BB LSBT BN
LAsxfh. flan, EEBRFAEERIBHENERETFRIEER, B1E 4/40 TFRE (&
[ 4 XTE10 /06T, KB 1K) , 9/80 TEE (BFAEF 8 KITIE9MNIT, 1K
T8N, (RE1X) , 3/36 TEE (BREF 3 XIIE 124N\, KB 2XK) .
R DB ERAHFEBERAEE LEURTITH, RAEERBERIL, BEEWLT
ORI 25% ARG R ASIZIE D AR B FEH D BEERBI0RTRIE . &A1, R
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32% MRT S5 4/40 EHTIEHE), BJLATSE 1% B9} (IEA, 2005) .

4.1.5 O ZBERERNBRETTIE

RDRIER SR G ERREEX S EAESIMRTOIE, AE “TFERT
BE “BUST BRES, —MEH (—X) LIEBRESHIPIFERE 1997 FERT
SERESEMEE, BNNSKBIIARMERMGITD T 30%, =SREAIENE
UETFTEXRESRESHEILERT (IEA, 2005)

4.1.6 ZEHRIREBUER

PREFELER (BEESEAR ) RERENIBERSASESTH, ERINEMN
RET RS HFEENE X, AL, E£8/\8F 30 - 60 REFERE oI LUARI&SHY
POHRER, MAEESHEE FHNERE TE, —TIEESEQARIAFRANR, B
SHTIEM 100 R //NESFEZE 80 RNE //NSEILITE 4.8% BIFANIRITIARLEZE (IEA,
2005) .

iR ES

FEFAIISF, 2011 £ 3 HE 2012 5 6 BHAE, (FA—TlnATEN, SIRAKIRER
BT 10 N / /BT, FUTSEARITINCERA 60% B2 EIF . FEIRISITES
IHEESERD 15%, EHEEESRD 11%. DA, SARXBENKREESES, L
RSB EESRL T 2 -3 % (Asensio etal. 2014 )

2 BERECECR

B —ERBEREI I RRARHE iﬁf‘tiiﬁfi@ﬂ’]igiﬂjﬁ, SRABHIEIEIMAARL A
FUHMS B ST EUARHEN AT, IXEIEIINEGE KA S S ER /RN
)Il_lo
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4.2.1 EYISHIEK

AT IR ERRIREERERITLNFE, FZERNE T EMRHNIRES
. RAREYEHBEILUE RS HESBEE R, (EEERMEZRIRA BIEAIRS,
FEEEIGMEFIR R IRAEN .

PREESF SO

2011 2 B, ARSI EREREDRRSEEB D RENZERAY 5.9%
(BERSHfIShmEEEN 3.9% ) LEZE 6.2% (AHEhEDREERSEEE /DA
6% ) . M, MENDIEAREZBEDRE S EMIBIIS=SEMBIE TR, BARkiR
EURREEFIEN 1 MBS A REESEIRTIZEE SWARHBZRIEIN 0.3%Z= 0.7%
(Asensio %, 2014) .

L ES A

EREEF 2003 FHIE TE— P SEMIREMEXRAIER, RIE 2005 FFJESLIL 2%R94%
YIIREHERER , 21 2010 SFJERSEHN 5.75% B EMIREHFEAZE . 2009 F, ( AIBAERERIES )
NiRH T 2020 FFHIR, 2020 FHIAI B4R G REIZHMEIRILLEIXE] 10%, LAST
TE 2020 FABAERER G SBER 20% HIEHR (TransportPolicy.net, 2018), [EAY,
2009 F (MHREIES ) EXRBIEEMARERHEREZ RN S RTSIHE
B 6%, BiEEnRBIBSWINBRRINIFEFR, URBLEERENFIEHEN
> 6% BOERE E BT 4% BOBRGRE . IXFIUSEMIREHEXAYES DT
LR E THERDYEING, BINEFY. B . ERmFHERFIARRFHERM R AR
BN e A IR S S T T B PR S EE b IR IR . filt, KRERE
INEMAEYREHERN S NE, SERREMELL, ENFIEEMMERN 4D
[EERRESARHEERS IN T EK,, XEEREIE 2013 FEHEL/BH IS 35%,
2017 59 50%, 2018 F9 60% ., MEEN SIS ikEENT b EROEYIR
A TBRS . 2012 FRI—IURZRINE B AR BRI EMIRFILLEIRFIE 5%, FF
XIRBIR B REE I T HHEMERRE TRERNENTE, FECEREER
£, FHEMRADREDINRE

EEXRAIAFZILE)

B9 (2005 FREREERER ) (—88%, EEE NI BEMEHRE SRR+
HIEMIIREHEE T REER, 1 AREEK 2006 FF 40 1210¢ (150 1ZF ) 282, %
2012 FHEE 7512IN€ . 2007 F (BERIRZANLEIER ) S—L 0B 7 EMIRRIEK
FREY ERIRFKILE, WEEME T EMRHN 2w BIRESRIRRREE,
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EIRFHEZEYREIFL 60%, EYRESHELD 50%, EbsoHEyReba/ 50%,
EGEYREDR 20% (Lade &, 2018) . BIAILENE TS HHEE VAR
222 5 {ZINCHEMIREL, XIBRT 16% R HIBEZE, HEE 2016 &F, FHEREMRER
IHBREBEILE 42.512MNE . 5 2022 F, BFRIGINZEI 360 2I0CEDIRR, HPHm
B 160 {ZINCRBFHEHEREDRFL

SAT, XJ 2012 FEEMARHIERNZREEIMELEFIBE 7T — RIS A . &
%, AFAEREYRREF e HERUREF RS E RIS RNEDREHE
FERAREFPEL, S52016 50 2022 FHNEMISEREFBIne TLr=6. B
SHEDRE S8R RBIL T EB MBI 10% BAtL, BT RAMEIAER
KBIRERITIIRME E8S (MRS 15%ATRE AR ) FIIMHRLAIARIIABEIR, XIRH
T E85 FIEMEHITE K. BE 2017 &, RBE 6% IMEBER E8S KRS
WEDAZE, RN EENAE 2%89InHMuGiedt E8S (Lade &, 2018) . EIt, EEHR
BRIPB (EPA) £ 2011 FZ EAEBARAF R AERNBR, HEmaEa0EinE
EIFEFRLMEET 2013-2016 FHEAREIRMES .

MEELEHD TR IABHBERIRIT PRI KRB, B REETUNErR
FHTHARERARARE, REFHEEPDANBRRITFIOHT, LUREBERHIERIXTBER
BaEN (BERAE ) 2R E, URBERHIEIREE (DT 1 F) #IENT ™
THEMFREE TIRE (Lade F, 2018 ) , IRIBX—117, EEBHIEEYIMAR BRI,
SRERLANLA AN ELREREZ S 240)

1. BEBTHEEMABERSIESHT, PINHIERE, IS S

2. HENPSFRIEENNER, MARFERR, ERERRZEMHT
FREMEIBINZ BB B RAYAT(E)

3. EERIREGMAMARIERMNIE EIRIFIESNITHOERY

4. NEAFEREYRERARRNARMFRKREEERE, MARNGITHEER
g4l

4.2.2 “ S RHEURE

A EHN R R R = SR E SRS IR ER IR, RRIZEET
IR EE X TR LR SIRESAAIN, MAR—ERERAIMEIBERE. EX
ZHBERT, ZinESRERNEREN _SUKRIERENR, IHEELEgER
BTN TSRS 85 . —SURIIRESMRE I ERE BT ZHEEN
MeliRm. ME, EESEHIIRES TR E WA PFE R ESIE,
BEREMENCTRFIF_ANREES (Gallagher &, 2007 ) . SItER, ©f)
BT R AE BT HESMOHEER, ERDRIERE A H B RATHIR
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Wil iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiids FrRimEREE S BERE R

BREE CO2 HEMimERBIFF

EREETE 2009 A HHITE 2020-2021 RREE FE4HHY — A A ARHEM BARAI 4B IS 7KFE .
SRAEBAE S MHHII 95 78 (gCO/km ) , £ 2011 FEMAMERILEHEN
“SMBEHERR R 147 55 CO/km, 2017 FJE, MEBEZRSRIEBEIMIELITHIE
HEBARMER T 2025 S ErAIFTiRR . Bz RHBin s R TS EAN
HEFNTUIIES RN . BRME, 1ZIRREKRFEMNRENTFIOHKES 2025 F
ZtY 2021 IKFAE 15% . Wb, FHEFLZEIFIIHEMES] 2030 Fo0Jatt 2021 /KF
£30% (EREEZR %=, 2018b) ., 2025 FF1 2030 FHIHERI B iniRIBPT B # kR E
RSNt REESIEmzEoE, mAPF 10,000 ;F: /NS4S 22,000 ;FEEER
FIER AT LB EREIR. IR ATHEBFNERHSZER (X9 <560gCO./km) 12
T EEILE], A0SR ABM17E 2025 &40 2030 FHITHEMEEHIMERBLLEF D 35T
15% #030%, NE CO, FHHIEIrNRBIBATE

4.2.3 (IR

ERS—IRBERSRESAHIRE, SERQBRE (HIR0SEFSEH ) 8L,
(B MARHT A S ER Rz FRIBGRE, (BiRBNERERRT CO, HIgKF . &
P— M RERGIF 2RI NAI BT A, IR,

DRPNERBRIA RS OIS -

INMNAYERIARHTAE (LCFS ) iIERT Ml A2 EELASE O EF A me .
TR Z M ETALUR YRR I, A IEmAl—Lepn AR I Z I L
St INRRRIZNAY B IR EBIT IR L e B R B rH RS EIRK IR T E 81
WARLRBFERIBHII MR = SAHIE &8 . i ERERHIIEmEEH, 8
’H, B8, TMERZM, L, ok, URRLEEE. BRLHREESIAHEF
U S EHSHER 20%, BJVFEISTEDRRE. BAOFMSMR S L EEFHIY
£ (Sperling 71 Yeh, 2009) . BEESIRBERAGRN, DIMNAMEBMEIRE, (FN%E—
PNETEEGEPIORELI, HTIX—Hiz.

R RHERSEHEE SR G MM R R i B S ARG E R B AR (B9,
IR R I AV AR AR EI 2020 FEHE: 2011 FEKFED 10% ) - AT N
RIEMEFMRHOUFR, (BRI IR RRHE R S 2 (BB X B HERUE FBRIA R .
BIgn, K AT LAaERRE A R ERERERIE, &I LB OEFEL
WLEAME, MEBENEFmBIaBAEREB IR ER . BT FERIM
ANHINGES, (ERREHRENI AR RIE ST E ISR KFOnTI54E, hivabmm
HNHEINTEZINE N . RAEWVEN R BEHEIGTIFRSOEESIE (F10, MNEAFE
EINESIREERSNEI B ) -
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4 3 ,Tﬁ“’}‘iNFDfL*"“. XXE2 2050
BRI LT X

TERREEF 2018 5 11 B 28 HAMAY “BUEE 2050 FixEs" 1, HlEe sy —IE
Z0JALRS, LASCHIE] 2030 FEERMERIER 2018 FKFIREED 32.5%, nJHERER
LR BERDIEMIARE 32%FSKRBER (B8R, 2018c) . HFESRE/DEIE
AREARNCAREIES, ZESRBARDERYBTHANLEIREIBEE, #%r]{?f
FABERNINERAS, BIESTBEBRNFANESSRRESHIREKASIIES
XFIEER ], ZBESEN AR T STEHE, SR RHSFNSHER R, TEEﬁr

DEUWHIMF IR TR, SHEBMENHES, LUSISINEEEF BB AR
sRBE . BiRKR, BEXE4S RIS EEER0 s S8 JsCI st iR =2 E A
BRI, BIEFRINEMRAEITRAR, BIRRNSERTESYRIRIIAS,
DAIREIREL. BESSEEEMRENBEREESE EMOMNA . R ERISIZED
IHTERMNE, SEETIERAREMENEESTNARIES RIS X A8 521=0Y
TEN, FEIHFN. FIEHEMEBX KN BRI E, RIESBNERS.
BRERBEEN B RBIEEIBE AR,

IFERBEERZRY 2050 FEsR, IFBFARMsBIINEIRE =T
TIREEAAR, LeENEI 2050 FERERIEHTTERKRNBER, SMiskho
FRERRI EARSARFIENE, IAREXTE 0 JAYSE .

N FRAEMRRLE, ZAARKRI, FEESTHNEE.. SHEMEBIHAEYD
MBS HREI . SRR, REAEER. IREREIRTIIRS REEFRT B
BEIF1E 2050 FLI 28%AVRHE, EBEEH—SRFPRHIE, NFEERNERRIIE
FRRIRFFIRSFANSERIFRRA, T HEZ=5%E .. 2 2050 FHETERKIS
— PN RERHERME, ERIIEMIITEAS AN NEds, 2030 5 2035 58, 100%
R EHERN M ETHMER . ZATIEAIL, 52030 F, BT HERFIF A E
BIR, SSHEYIREET SFEEmARIRY 3.5% . ESHINERT, SERFIBBER
1Y, BIBEMERDRRRERASE. XERTaAMEBEBERPEIGER =L
REY, BAREMEUREFRNESRESNSMAEEES . N7 EXLRARERTS =6
IEESBISCI S R, iR RO B RBEREIN B3 :

c MUBIEROETR, TEERRIYIBERERIHEN,
+ 92035 FLURHENMEAEHESHRAESER, UK
+  ESTEIMBIE, IIRESER, BT ERVBCGFRIRIAE 2 H E AR
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MTREARFIEH, ZARIUUEH AR AAE] 2030 FLWEEBSMHAIE
2R, LMEEBANAFHEMBERSEES . DREMNEHESMTELSIFR
PREERY, FREEHRAREIRTE S 2025 FH] 2030 FEBEHIR AR LD .

22050 F, Wiz EREHRS— M EEX T ZHFI, £ 2050 F,
BT E RERAEIRE, 12T 30%ZE 50%AMEHE, Kk i=E St 2018
FHY 18 %IBNNZE 23%, LARIRSYIMAE, sEEERAIERD 36% (IZHSNE
2018) o M, MNARISKBAIRIE BT ERINE DY KA S| ANRsE &
B#E, LIESKBINARZED . RTX=1"WERKBZI, EEEESREMELRAR
DISEIse 2 izt BiE:

SHESMAIEBI RS Tt 2020 FANBR ST ESHBEEIAT Nikola
BOMREL 2, (BRI A R S R R AT A I E A2 58
A, LURIARE AR .

RE N R EBII SRR AEREBIRSUSEAR: X—EISHRIERE
Imdl, FEEMEEMNFERINEX/RAFIEMERIL ( Scania ) AEISFIL
ZIANE IR 2050 FaIT ABIRIERER 40%=E 60%1X—HUR . 1Z5AR
MNEENBBESHR, RIEEENERIERIIEIRIEMA .

FEIthEBNS % AR RIEEFARIKIERFF%E, FPBET 2019 X1,
FRITE) 2020 F, RARKTERARERTF.

TR EISER AV RANRLIRAC, R T BRRIEEREIN, BIEMEAIRE
MEE—RMEEIITE, S RENTHIREREE, BINSER, EFRITETEH
DS EA RS, LARLIAUA B N ARSI ZTHIR R ERIFE K

T RIREWFIREE, PrARIVEFEE 2050 FrISTEESMN, F1E 2035 F,
—FEANIEHIRIVNLAT] 100%HIESH . F 2050 FLWizB i ATFRRIER S
Z4N= 7 F1E 16 B
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x 7. NEEX T EHRHBUSENRIZ

THMERHERD 2025 2030 2035 2050

BEREMBREEREE 50% 100% 100% 100%
TR 15% 40% 100% 100%
HEF 20% 50% 100% 100%
W ARE 50% 100% 100 100%
KiRRE 10% 25% 50% 100%
BERKRE (16 MLLT) 10% 30% 80% 100%
BERKRE (16 ML) 5% 30% 80% 100%
B®RE& (BEBMLEE ) 70% 80% 90% 100%

i BRISRUEUETRIEES, MeERES.
SEJE: Transport & Environment, 2018.

FELFFS PP E S SESEESSP L L E
B EIEREE

® %%‘ﬁﬁ, ® sz mzugp 0 SEun

(161£ L T)

17. BER T EEENEE S

SEi&: Transport & Environment, 2018
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T RROPMIEHR—MHEE, T2RERCEERMKE, FEBEESE
THARERAARHIOERREREI,. MTREMES, JIFHEREHESER,
(BARRAVE R LBV BE R AN T I E70 ERIERSGAFIR IR, IUNE
FEABRORER R AR DNIE KA EFRERE . DHIFRR, IXLFEMe TIN5 LIl 2050
F 16.9%RIFR T, EMEER, EINRERZITEIE 150 RRTTRIBRIN D / SXIAR==HA
R R Ry B ASRORBRMARATE, IB IR A MR . X T H—AIIRR,
HEE HMBERRE, REGRNH, BPBEES (ERUBEBRNE) 5%8
B = SRA R MRAIBABE S MEFRIBR, HLUBESIE 11 %RIARER.
PAMD, FEAFRAVBRR, XES AR B BIRIRARLERRT SR S =2I7NE. XJ
ThBzEMmS, BittBENESRAEERI LN BERERIE—RIREERE, (BERY
AU, EIGEERAIAAHE . ZREEHMIEINEE, BT EULEFIRITHY
AIRFEtin A, VIR A E N EERIRETR

RIMSZ, 217 8 P, £ 2050 a1, BB JHIBRBS HBEAERBIEET,
IS FPEEgIE, 5 2015 FREEMEL, 52050 FHEEENT 43%AENREE.
SHEMRAR (WS / asapiet) 18, EREREEBHIARETEE, EXENA
ThnmE . XLERFRE, FERRET 55, IBENKBIEE, LISHFREED
[JRIRRIRIL o
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% 8. 2050 FREER TBBHAEERATER

e R
SEER moaaEny  mesmes  OWmE G oss, SEEE
(ZFRAD RRRR )
(ZF Fe)
EHE 34 (1.1%) 90 (2.8%) 203 (6.3%) 34 (1.1%)
INSFE 475 (14.7%) 1236 (38.3%) 2187 (67.6%) 475 (14.7%)
ma%E 146 (4.5%) 381 (11.8%) 672 (20.8%) 146 (4.5%)
NHEERFE 119 (3.7%) 310 (9.6%) 547 (16.9%) 119 (3.7%)
£E (16 MUT) 112 (3.5%) 292 (9.0%) 515 (15.9%) 112 (3.5%)
E(6MMNE) 364 (1.1%) 949 (1.1%) 1676 (1.1%) 364 (1.1%)
NE 145 (4.5%) 219 (6.8%)* NA 145 (4.5%)
FEIRIEHR S 1395 (43.1%) 3479 (107.6%) 5799 (179.3%) 1395 (43.1%)
iz 350 (11%) 1032-1192 (32-37%) 1718 (53%) 798 (25%)
fn= N/A N/A 912 (28.2%) 912 (28.2%)

i IESPIIERET0 2015 FEAFBE (3234 TWh) 18tk, &AFBEAMEINALLAI.
BXUTENFRER, SREEIAR. FREERT 5%, £F, Mz ) , RAE7TRDERNER. IRSEXI, BEsFn,
*HFNECEREBREMN, FPHHERINTE 2050 FERAEFETRIRIIE.

3kJE: Transport & Environment, 2018

4.4 R/ D a HIEFERIBR M E AR
ESEUN

RIBERREERER AR EZR. INAHREG DT, AilBFETEm > iIX 2K
SR LMBIENG , Hin2 5B MHS AR HERE . & O BXLERD FESS,
EREANNMERRBUTEERAIT R, TipEiit=Ess . xR, BUSERD AR
HERE N ERTEEBRBIER, MR AR A FEEZRIEMER
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B bR i H T 3 5 UK |

MTLERERR, EEFEEENNEENINESEREROHEESIERIEZRM
=, PIHOHBEFE NRITERE—ER, MESMREE. XERH, B EaHS
K MUBEZMRERZRNIABER, THEEZSMHIEINS5E .

* 9. EFRZIE o AmiHERN X RE R

2451

M7

A NN

EUAmA / Semf (B, EED

WA = BB A R AR B XS

2% MENMFERLRENSIBEE
Ry
o BOAHTZBEALUEMERE (ANAEYET) NEZBR
R o MENXARGREBHABRRNET (WMEFES o0 L 1
A 1) mEHE (4n
BHR)
o ERFMITUHEE R —F W HERF L AR SIEHITE « REXBAMMMERF 13
TRiE BHEEERR (MREBAEB, EED Wi 2 LR D EREIRE
o EMHLEILSIRFIZN (B3R ERiTH
®0
o FEBRMEBINREIZITHELN GEED B 2 1 1R
HA o BEMFRER B (MMBZXH CAFE fRf) 1;&?1&1‘5&;‘%1!&\
o THHURERBMR (WRKEMIRR) i == B R B0
prites
o HMBBEITEL TR NBEIMNRETEIR A ERE o JEHENERISCUN REEE
iR GsEE) Bho, & i3
TRTw o RIEFERTAIEENERE GEED DEBEMEIT - HEMERRE
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Disclaimer

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor The Regents of the University
of California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would
not infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or The Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state
or reflect those of the United States Government or any agency thereof, or The Regents
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