&8 BR AR RIS 70 o
JEdit]e & W & o %

R aEIRPERE
(2018—2019)

WORLD ENERGY CHINA OUTLOOK 2018-2019

¥ E AL E LA



IE3

e R s e
(B

WORLD ENERGY CHINA OUTLOOK 2018-2019

¥ &AM E LA



BB RS B (CIP) 8 #E

SR AE W b [ B R, 2018 — 2019 / v W3t S BF 4 b LR 20 5% 5 B0 W 9% B
R . —dbat: F ERE SRR AL, 2018. 10

(E F )

ISBN 978 -7 —5203 - 3372 -6

. 0. O M. OFEE K E—F 55— [8—2018 - 2019
IV. (DF426.2

o [ A P S 4 CTP B 4% 7 (2018) 25 237552 %5

o AN B
WHE%®R £ W
P LG
PR ok b
AREI FTEE

i R o @Ah AR LA

Zan W Jbnt @R e KigH 158 5
Mg 4 100720

kg ik

% 4T # 010 — 84083685

i1 i # 010 - 84029450

2% B RS R IE

http;//www. esspw. en

EDRIEEIT b 5OR THED R AT BR 2 W
BZ WK 2018 4E 10 HH 1R
B WK 2018 4 10 A5 1 EA)

bis A 787 x 1092 1/16
2] gk 16

=2 ¥ 210 T

E  fr 75.00 70

AMEREHSRSUBRAESR, WEREQBESAHEH P OBRKR AR
835 . 010 — 84083683

WAL E BNeR



ME: 481, 2REFHLVTFABRAEERERXE, £
ERemiEZaRRT2REF/EER, RERZERXROHK
X, AHHRCEB|GE, RRFEHERFERREMTE LR
REBhLHOnFl. EFRRAMTRLARRERER. &
HELBRENLRT, FERRAAERRTHRE, REK
RERDRFEHFEPREXBER, Fo, FAMMFENL
BHE, RAREH —REFES P EH LK EFNER LA
Rifo FALHRRANBELEFEMHEE, URRANFRE
RELFE, PELRRATH —RE2REREFHBOME.
TETHB TETHELAREMRERFEAR N LE, #ED
T hE, mkERRFELEMARELC, FELER, Bd4E
EEESHREFR, BXREBER. REXKARTH, &A
Il 7 1 5% 5[] R B ] 4

2017 &, ERBFEREZ ., b BHK S W ” o & BE R
BEAFHEWHIRAEAT, BFFdaTHHANEEER, F
MM BEERERALEEAWES, BAFERLAZE 2015 £ )1
ReyEBmAT, INBHERFRL-FHKT 4 24%, 2018
#, ERERMBLERFED LRSS, BB mbhE
HERARNQMNTUEY, OPEC REMFHBE R HAT, 2
REFERFIFRNFREERBIARBNRELITNEE
HE; xEFHmE, R FXE. e REHAER SN ERE
WERHRR; FiHXNEHtERIURLRTHRIEEH A
HAKTNEREE; EHFRENRAT, 2uh AR Hh
ABHEAMBFWEMXYE, HALEERSI Bl THNE K E R,
2019—2020 FH R EF MR T K FH LKA il F R KA
®, BBt ERETARK, FRIAWATEK, 2B @
emEEK, WTHHFRETRERRIARTAHRS, F@
MHZETT, FaMBSATRTHREOCN—T0XTZHE; W
mteERRERFHES, WAt T UL s e mELE



2 EFREEMRE

FhATANTHEFRKERT, Rt TH4SGERS
i, % E 80—85 £T/MEH AT,

2017 4, PER@FRALELEFHREH K, FHFRHE
H60 FAE/E, H2016 FHERE, ASERamFRHEEN
40%, RAEHLHREHFRELKWEEZSLE, 2017 £, FE
AERBHFRNHFEAI M, 2016 FHK5.9%; Fid
FETHEE3ST AAMH/H; AmA#to &N 29 04, %2016
FHK10.8%, aadHt O RFELLE67.4%, LA4TA
Bk, RE2020 4, AitPER M EMARETHREYE,
RaFRE4ERFBLK, EHKEERHIRE, TitF
FRENZE 1380 FH/8., EAMKS&ETHERERE LA,
MEEBRE B L EMEHENTE, KEBFEHSH—F
¥ Ko

2017 5, 2R AKATHEFALHA L LFURNRAH
B, RAKTHNAHAAE 0 EE, & 2016 F kKMt
20% , XM TEMNRA BN F KRG K UKLt KiE LKk
B, RRATHERLE—S¥KT 2.9 k/8, ¥
BE3%, £, INCHEZHKEEX10.3%, REAFRAKK
HEHKhWETERR, Y91, B AAMABAERKLHE R L
R, H46.8%, HARITLYAR, 5H27.2%., Fitxk%
F, TMEXRMEZRRAFREKG TS, TLAEZHZHR
REABERARARLEZEH R A&, Ao, M#E LNG ® 5 th i #
MK, 2RRARAEMHETEEFURE, AZHXTHEHR
HTEFURRUFBREZRFTHTHE K.

TENEFHKES. SATLEEESHEED, 2017 £
FERKAHFEVU T Fa, HBBT15%, BERRLKAF”
ERH8R U LW KAE, EhFLBEELTERLETHT X
WK, BERNRAARREFST—HRHABDERY X, 2017 £4F
HA “HR. M AREE, AREFUFEHRARFELE,



AR+ ERE2018—2019 3

ERARAFREGFR KLY, PERALBELE AR I %
A#ING #toE, 2017 £FEWAa L, FFERKLTE
HhiF10.6% Wik, N Z£ 2020 £ LH “+=ZH" WX P
2020 1232 77 K Hy = & H 7

MAES>REFELA NG R L EE H X TR EH A IFE N
B, WEALZRTmEdEH, iFEX, 2REREFT. #H
HAH HHRET M, 2017 £, ERHEHFE KT 20142016 F£ =
FHESZTR, HREAZ37.3 4, th2016 £ ms 1%,
BHl, BAMWEF BRI ZEEPAFTE, £EMGE=ZAE
X, MAAFALE, WEREBE, REFHRETERRKHEOE, &
F2017T FWREFEFAFRHE, ERREANITERAT
WEHF. Wit KRN, W2k, EEALERPHEHHE
KEFERLFHERD, BAHFHWHEKETERETRRETE
FRHE, EFTHEMAFLER, HEASERSHUE. £
FERERERZNTN, REEXELRKEFERLE M T 00 HE A
2016 4t 27% % ZF 2022 £ 1] 26% .

WHEREFENETERBRE, WEEENTLER, EFEH
EEEFREEEHNTETESHAL, 2017 &, FEHRT
1.9 U BHMHER, FLRKEARHENS0.7%, A%k, M
FPERFEANASRGE, BRXEFHESH4SHAT, X
PRk, ROF T ERTHRELAGT, PEERFX
¥AE2020 FAEERFENGEY, £2025 FA4HKF KM
(4210l U E); WRBKKTEN ™G, &F & 2019
EAGAHREDEME (4189 Lm % &), 2020 7, HRE
REHBFEHFEPHLLOAETHRE 60% LT, 2030 £k —F EZE
50%—52% . k&, HEXWEREZEELBAE, B, A
W, EREXEFEY R B RS ERATRBEEZERA.

M ELEFHL2FNEARSI A, ELREFEERRATH
HERKBRXENAC, BEH, 2B VEFRERFEHEK,



4 EFRBERE

FTERATHE. 9E,. EBEEHFXTHERE A F RN AE
i, RABRNE A LEFRERC 2N THARERY, &
MAMBRES L, ERA®., BLAAERE A EF 7 mh
KE, MAETERMNE A ERNUAFALABRAE, B4
VEEAMEFAZEREHIT, RE2017 FRARTEAT
B, EMmABIHERE, RARFEIRRARAHTL, XK
XEABRKEBEH; W, w ¥ mBEFh. BHPARE. 24K
AT R E. TERELXRFE-RR A, K&, HH,
A, KEgALKRA®E., £ RRX A X el 2ZFH K
M, EWM, ARTKET, 2040 FFEEFE A KB XINEE
VL3I TH; MAERE2LTE; RN RIEERE
1.65 .+ &, K% 1287 KAE, b2H XL EN11.2%, 2020
4, 2030 F£402050 &, PERBRNEER 2 AL 2 2. 41
10T H; PEAMMGERK B EINAEEAE 2030 F£45£ 3.5
L+, £2040 £ 4.3 FH, £2050 £i£5.5CFH, 4
G R BB 12%—13%,

HTRENL2HRABELEL, ERETELFREEZ S HEHE
BEN, BPRAEUARAHEAIRRNTHARERZEF
HERE. NARKRFLRE, 2RKTHAERET K, BEXHE
ERTHENEKEE, TARFERBEBHIE A, ER&LHE
AEFEEASF, KEKEXESFER, EHLRRANLRT
9, PEXARF LT AEEMFHEAEMAFEY X, 24
AARKATHREANFREZE. ¥REZEHBEF RTINS LR
AEMEBULREA, A ANFERH 2R AERAMEHRE
REIEANBAER. HEE—MFREH. GREHFE LR,
REGEBER -—EEANMBZRMNEFAETER, EERE
HAEKBRREFTTNIRRER, EAEFIRFPERNEN,
AHZETNALERFTAA, BRERLPERNE I REF &
HEEHMN, NEEBRRARIRRE, EXXREEZERHFR



#H R e IR+ E RS 2018—2019 5

MASE, BHNEENHEENASEEAAE L, BRAE
MEREREEANRR, REPERAZENXHBF R, B
F-LEREMNBRNERERE, UAHLALERE
FHBREZE, ARTERER A2 RBEGBAX RN EERS S
B, AHRFEEARRARBELETHEI KEER,

BERRALH, UEFE, BEHHE. AAFRAAMLAW
FWhb. HAT, EREFFHLEERARR, HERL2REX
BMARAFPHELS0% kR EHRK, 2R THRALKEES
2100 G r k), EEAx#HEANTLCF XN K, &L RGERE
R, BT UERBLNE, RRATHRAAERLENGEREZ —,
THEXRBELENBERNEUFEFA0% W EERN, ELEHR
WG, MY R BA R B, T2 2030 £ K #wE
HEKEEERE 60 ALE; KR, MAtk, 22k, B
RHLTHAM BT LA B + E#FgFRFA AR
SRE, ESERA#ATFEALZE, PERMREF T H4E
FAEZ—, BEHHEFR. TERAEHAREH FL£HET7,
EAMAGER, YERBEARE, RAENEBREERE
FANER, MYERAZATHLAFLAFA, KKE., #
MEEAFANT mEMAME LT LN K, BRE®mE £
RAFRBETHEERR. MEBFREXEENTE, ¥
] ¥ ¥ 6 T & PR A W7 B4R BT B R

KR kT, R, vE; BE; BZE



Abstract: The supply and demand of global energy are changing.
The revolution in the shale oil and gas in United States has changed the
pattern of global energy supply. Coal and oil consumption has reached
the peak in developed countries in Europe and the United States. It is
increasingly clear that the energy consumption will tend to clean energy
and renewable energy. While replacing coal , oil and other fossil energy
with new and renewable energy, the degree of electrification will be im-
proved continually in various countries, and energy efficiency plays a
key role in reducing energy consumption. At the same time, as a rela-
tively clean fossil energy, natural gas plays an increasingly prominent
role as a transitional energy in the new round of energy revolution. As
the world’s largest energy producer and consumer, as well as the largest
producer of clean energy, China is bound to be at the core of a new
round of global energy revolution. China will be able to accelerate the
low-carbon and cleaning transformation of energy structure by virtue of
the advantages of industrial chain, investment and market in renewable
energy and clean energy. However, the transformation in China is also
constrained by insufficient oil and gas resources, high dependence on
coal, poor grid-connection of wind and photovoltaic power and obsta-
cles to technological innovation.

The international oil market had a significantly turnaround in 2017
due to strong demand for crude oil, joint production reduction by oil-
producing countries and rising geopolitical risks and other factors. Oil
prices has increased after a decline, and reached the highest price
since 2015 at the end of the year, while the average price increased by
about 24% over the previous year. Oil prices have maintained strong
growth momentum in 2018. After analyzing the main factors affecting
the trend of oil prices, we can see that the production reduction by

OPEC and other oil-producing countries and demand growth caused by
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the global economic recovery are the main factors to drive the sustained
upward trend of o1l prices. The adjustment of oil production, energy ef-
ficiency and energy structure in United States are the main factors that
slow down the growth of oil price. Unplanned short-term supply disrup-
tion and investment in financial market are the main factors that accel-
erate the fluctuation of oil price. With the tight supply and demand,
the US dollar has weak positive correlation with the current trend of oil
price, and cannot change the trend. The stability of world economic
growth in 2019 - 2020 will lead to the increasing growth of global oil
demand. However, the market supply is significantly flexible. If the
production reduction fails and o1l supply of United States accelerates,
the supply and demand in the market may return to the original state
before production reduction and the oil prices will fall. Then, the price
of crude oil may fall between $ 60/barrel and $ 70/barrel. If the sup-
ply of oil is well controlled, it is expected that the tight supply and de-
mand created by joint efforts of oil-producing countries will be main-
tained, and the price of crude oil will probably continue to rise steadily
to $80/ barrel and $ 85/barrel.

The demand for crude oil in China continued to grow rapidly in
2017, with an increase of 600, 000 barrels per day, twice that of the
previous year and accounting for about 40% of the growth of world’s oil
demand. Thus, China becomes an important driving force for the
growth of global demand for crude oil. The total apparent consumption
of crude oil in China was 4. 3 billion barrels in 2017, an increase of
5.9% over the previous year. The production of crude oil dropped to
3. 87 million barrels per day. The net oil imports were 2. 9 billion bar-
rels, an increase of 10. 8% over the previous year. The oil dependence
on imports reached 67.4% , an increase of 4. 7% . The production of

crude oil in China is expected to continue to decline as of 2020, and
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the demand for crude oil will continue to increase. However, the
growth rate will slow down, and oil demand is expected to increase to
13. 8 million barrels per day. More private enterprises may enter the
domestic market of oil products. With the improvement of infrastructure
in domestic oil industry, the production of oil products will be further
increased.

Both supply and demand in the global natural gas market showed
the largest increase in nearly seven years in 2017, and the average
price of natural gas showed a significant rebound, rising more than
20% over the previous year. The demand for natural gas increased by
290 million m’/day, and 3% over the previous year, as a result of
strong demand for natural gas in Europe and Asia and soaring oil
prices. Among them, the growth rate of LNG trade reached 10.3% ,
which is the main factor driving the growth of natural gas trade. At
present, the gas used by power still accounts for 46. 8% of natural gas
consumption, which is the highest proportion. It is followed by indus-
trial gas, accounting for 27.2% . It is expected that Asian countries
will continue to be the main driving force of demand for natural gas in
the coming years, and industrial production will gradually replace elec-
tricity generation as the main consumption of natural gas. At the same
time, with the increased proportion of LNG trade, the pricing of global
natural gas will be determined by competition. The forms and types of
trade will tend to diversify to meet the market demand of buyers and
sellers.

Due to the strong economic growth in domestic and air pollution
control, the natural gas consumption in China reached a record high in
2017, an increase of more than 15% . Domestic natural gas production
has maintained a growth rate of more than 8% . However, the produc-

tion-consumption gap of natural gas in domestic is increasing and the
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winter in 2017 showed gas shortage, because the upstream supply can-
not keep up with the downstream demand growth. China is expected to
surpass Japan as the largest LNG importer in the coming years as envi-
ronmental factors continue to drive energy transformation and domestic
demand for natural gas continues to grow. On the basis of production in
2017, the production target of 202 billion m’ in the 13th Five-Year
Plan may be achieved by 2020if natural gas production keeps increasing
by 10. 6%.

With the acceleration of global energy transformation and more at-
tention paid to the impact of carbon emissions on the environment, the
coal industry has been seriouslyaffected. In recent years, global coal
production, consumption and trade have declined rapidly. The three-
year decline coal consumption of from 2014 to 2016 ended in 2017,
with consumption reaching 3. 73 billion tons and an increase of about
1% over 2016. At present, coal production and consumption are mainly
achieved by China, the United States and India, while Australia, Indo-
nesia and Russia are the main coal exporters. Although coal production
and consumption rebounded in 2017, the prospect of coal in the future
is still not optimistic. It is expected that the demand for coal consump-
tion in Europe, Canada, the United States and other developed coun-
tries will continue to decrease in the future. The growth of coal con-
sumption will be mainly driven by developing countries, such as India
and Southeast Asian countries. The consumption will be increasingly
dependent on eastern countries. According to the forecast by Interna-
tional Energy Agency (1IEA) , the proportion of coal in the global ener-
gy structure will fall from 27% (in 2016) to 26% in 2022.

As the main fuel and important industrial raw material in China,
coal plays a leading role in energy production and consumption struc-

ture. China consumed 1. 89 billion tons of oil equivalent coal in 2017,
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accounting for 50. 7% of global coal consumption. With continuous
promotion of China’s energy transformation, the capacity of coal will be
reduced continually and the transformation of coal industry will acceler-
ate. Based on the current policy, the coal demand of China will basi-
cally enter a peak phase around 2020, and reach the peak around 2025
(about 2. 1 billion tons of oil equivalent) . If the policy is more strin-
gent, the coal demand may reach the peak around 2019 (about 1. 89
billion tons of oil equivalent) . By 2020, the proportion of coal in
China’s energy consumption will be reduced to less than 60% , and fur-
ther to 50% —52% by 2030. In the future, the coals will be replaced
mainly in power generation, in which nuclear power, wind power, pho-
tovoltaic power and biomass power generation will play an important
role.

Electric power plays a more and more important role in the global
energy system. At present, the global production and consumption of e-
lectric power is growing continuously, mainly due to the dramatic in-
crease in electric power demand in emerging market countries such as
China, India and Brazil. The production and consumption of electric
power in developed countries have transformed to renewable energy
sources. The consumption of electric power in developed countries has
achieved in a balanced way in terms of industry, residential electricity,
commercial and public services, while consumption of electric power in
developing countries is mainly achieved by industry. The trade of elec-
tric power is mainly carried out in developed countries such as Europe
and the United States. Although the investment in electric power de-
clined slightly in 2017, it still surpassed fossil fuels as the largest sec-
tor of energy investment. In the future, the investment in electric pow-
er will continue to increase, and the electric power will enter in digit-

al, poverty-reduction, distributed and clean development. China will
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focus on the development of clean electric power, and the hydropower,
nuclear power, wind power, solar photovoltaic power, biomass power
and geothermal power will gradually replace the coal power. It is pre-
dicted that by 2040, the conventional hydropower installed capacity in
China will reach 390 million kilowatts under the current policy. The
pumped storage will reach 200 million kilowatts. The installed capacity
of nuclear power will reach 165 million kilowatts, generating 1, 287
terawatt-hours and accounting for 11. 2% of the total generation capaci-
ty. The installed capacity of wind power in China will reach 200 mil-
lion, 400 million and 1 billion kilowatts, respectively in 2020, 2030
and 2050. The installed capacity of solar photovoltaic power in China
will reach 350 million, 430 million and 550 million kilowatis, respec-
tively in 2030, 2040 and 2050, accounting for about 12% -13% of e-
lectric power generation.

In order to cope with global climate change, the world’s major e-
conomies are gradually adjusting the energy structure and actively de-
veloping renewable energy and clean energy such as nuclear energy and
photovoltaic solar energy. In terms of photovoltaic industry, the global
market scale continues to expand, but the growth of installed capacity
in developed countries is slowing down. On the other hand, the photo-
voltaic industry has great potential in developing countries. The techno-
logical innovation of photovoltaic industry emerges in endlessly and the
power generation costs are gradually reduced. As the world’s largest
photovoltaic market, the photovoltaic industry of China is still expan-
ding market capacity and scale, and the distributed photovoltaic pro-
jects have become a new bright spot of development. The world’s major
energy research institutions are optimistic about the prospect of photo-
voltaic power generation, and believe that China will play an important

role in promoting the development of photovoltaic solar energy world-
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wide. Nuclear energy is a kind of clean energy with low emission and
high efficiency. Although the prospect of nuclear power was questiona-
ble once due to the Fukushima nuclear accident, many countries are
paying attention to it because of its positive role in reducing carbon e-
missions. The number of nuclear power generation units worldwide has
steadily increased, and nuclear power plays an important role in power
sources of some countries. In terms of development policies of nuclear
power, the United States has a positive attitude towards the develop-
ment of nuclear energy. The European countries have diversified atti-
tude towards the nuclear power. The policy of nuclear power in Japan
1s facing enormous challenges, and developing countries are still paying
much attention to the nuclear energy. With the gradual decommission-
ing of aging nuclear reactors in some countries and the gradual with-
drawal of some developed countries from nuclear power, developing
countries will become the main driving force for global development of
nuclear energy, especially China, which will play a key role in the fu-
ture.

Ocean energy has various forms and abundant reserves, but the
exploration, development and utilization are in the initial stage. At
present, the offshore oil industry in the world is relatively mature. In
recent years, nearly 50% of the world’s major oil and gas discoveries
come from deep water. The total combustible ice in the world is about
2100 trillion m’, but it has not yet realized the commercial exploita-
tion. With abundant offshore wind energy resources and obvious eco-
nomic advantages, offshore wind power is one of the most likely energy
sources for large-scale development. In recent years, the installed ca-
pacity of offshore wind power has increased by about 30% per year. A-
mong other forms of ocean energy, tidal energy is relatively mature,

and it is expected that the total annual power generation of tidal power

7
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stations in the world will reach 60 terawatt-hours by 2030. Wave ener-
gy, tidal-current energy, salinity gradient energy and temperature
difference energy remain in the early stage of development or commer-
cialization. The development and utilization of ocean energy in China
have made remarkable progress, but there is still a gap with the-world
advanced level. China is one of the largest offshore oil producing coun-
tries in the world, ranking among the world’s advanced countries in ex-
ploration, development, engineering technology and other fields. China
has made significant breakthroughs in combustible ice and become the
first country to continuously and steadily produce gas in the sea area.
Tidal energy technology has been commercially developed and utilized.
The technology of wave energy and tidal-current energy has achieved
demonstration application and commercialized development. The re-
search on technology of thermal energy and osmotic energy has made
staged achievements. With the improvement of ocean energy related
policies, the development and utilization of ocean energy in China will

continue to make new breakthroughs.

Key Words: Energy Market, World, China, Retrospect, Out-
look
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