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1. Research necessity and purpose

Global investment in renewable energy in 2017 amounted to USD 279.8
billion, up 2% over USD 274.0 billion in 2016. Due to the decline of
renewable energy prices, capacity at new facilities increased 9% over 2016
to 178 GW. Renewable energy penetration has steadily increased as it is
recognized as an important response to climate change despite it being less
competitive than fossil fuels. In the early phase of its distribution, the cost
of generating renewable energy was significantly more than generating fossil
fuel-powered electricity, and thus many issues arose due to energy price
hikes. However, with its continuing distribution and development of related
technology, prices have reached the level of grid parity.

In 2017, with announcement of Korea’s ‘Renewable Energy 3020 Plan’,
renewable energy penetration gained traction in the nation and the market
began to grow. However, Korea is a little different from other countries that
have seen significant progress towards renewable energy distribution.
Although Korea has the highest cost of renewable energy distribution in the
world, like Japan, the price of its electricity is lower, meaning that price
competitiveness is not easy to achieve with renewables. In addition, increase
of renewable energy combined with the phase-out of nuclear power has

become a political issue. Hence, if renewable energy policy becomes



economically feasible and implemented in an eco-friendly way, it will garner
popular support. However, if the policy is incomplete and triggers negative
perceptions, efforts will face serious criticism and resistance.

Looking at the markets and policies of various countries that have
significant renewable energy penetration can be valuable towards reducing
policy failure and effective achievement of goals. This paper reviews
materials related to domestic and international renewable energy markets and
policies and identifies market trends and policy changes in major renewable
markets overseas, in collaboration with domestic and international specialists.
Based on our findings, policy implications are derived to promote domestic
renewable energy penetration and expansion of the related markets and

industries.

2. Abstract

A. Trends in the new and renewable energy market

In 2016, the world’s total primary energy supply (TPES) amounted to
13,761 Mtoe, with fossil fuels accounting for 81.1% and renewable energy
for 13.7%. By source, biomass and bio-waste accounted for 69.5% of
renewable energy, followed by hydropower, wind power, solar energy, tidal
energy, and geothermal power. In 2017, new power generation capacity for
renewable energy was 178 GW and renewable energy accounted for about
70% of net capacity increase, with solar energy’s net capacity increase

surpassing that of fossil fuels and nuclear energy combined. Solar energy



accounted for 55% of newly installed capacity, wind power for 29% and
hydropower for 11%. Solar energy and wind power have grown remarkably,
driven by rapidly falling LCOE (levelized cost of electricity) and surging
competitiveness. In many countries, solar energy and wind power projects are
being implemented without government subsidies.

Investment in renewable energy in 2017 accounted for 68.2% of total
investment in energy - more than double the investment in fossil fuel and
nuclear energy combined. And since 2015, investment in renewables by
developing countries surpassed that of advanced countries, with China
accounting for 45% of the total. Investment focused on solar energy and
wind power, which together accounted for 96% of total renewable energy
investment in 2017. The total number of people employed in the renewable
energy sector exceeded 10 million for the first time in 2017, with 44% of
jobs in China.

In 2017, new installed PV (photovoltaic) electricity generation capacity
dramatically increased to 98 GW, topping all sources of power generation,
with China accounting for over half. Meanwhile, in 2018, PV energy growth
may decelerate for the first time due to restriction on capacity installation in
China, the largest PV electricity market. The shrinking Chinese market has
made a significant impact on the overall value chain across the solar
manufacturing sector. Due to the decreasing market there, new installed wind
power capacity in 2017 reached 52 GW, continuing a two-year decline after
peaking at 64 GW in 2015. Despite this market contraction, China was still

responsible for building the most capacity, while Europe and India also



witnessed additional capacity as they hurried construction of facilities to

receive existing government support before that support shifts to auction.

B. Global policy trends in new and renewable energy

Here we summarize major policy changes in the renewable energy policies
of major countries/regions such as China, Japan, the United States and the
EU. In China, the government has curtailed soaring subsidies by reducing
standard feed-in tariffs (FiTs). The country further cut the standard FiT rate
for solar energy on May 31, 2018 and banned construction of subsidized
solar power plants without government approval, which significantly affected
the overall solar energy market. Japan has finalized its Fifth Energy Basic
Plan that set the energy mix for 2030 (22~24% renewable energy; 3%
petroleum; 27% gas; 20~22% nuclear energy), gradually cut back its standard
FiT and set a goal for reducing solar energy prices so that solar energy is
not eligible for FiT support. In the United States, Congress extended the
production tax credit (PTC) for wind and solar power and the investment tax
credit (ITC) for residential solar installations even after President Trump was
inaugurated. California has adopted SB100, a 100% clean electricity bill
which aims for 100 percent carbon-free electricity by 2045. Meanwhile, the
United States has also imposed safeguard tariffs on imported solar cells and
modules to protect its solar manufacturers. For its part, the EU has revised
its Renewable Energy Directive to lift the share of renewables in final energy

consumption from 27% to 32% by 2030.



C. Key global issues in new and renewable energy

As renewable energy has spread rapidly worldwide and the related
industries have expanded, countries have sought to protect their own
renewables-related industry. In 2018, the United States and India imposed
safeguard tariffs to protect their solar industries while the EU applied a
minimum import price (MIP) for solar PV cells and modules from China,
which it ended only recently. Businesses are leading efforts to distribute
renewables. And the number of firms participating in RE100, a collaborative,
global initiative uniting more than 100 influential businesses towards 100%
renewable electricity, are rising sharply. RE100 can facilitate growth in the
renewables industry, but it could also pose a challenge to other sectors.

Renewable energy pricing is becoming more competitive, but the burden
on consumers continues to rise. For example, levies and electricity prices
have been hiked in Japan, Germany and Australia, and continue to rise
steadily in Germany and Japan. With the spread of renewables, efforts to
improve grid access and use are being made. China is also seeking to build
a smart grid while Japan is considering its own version of the UK’s Connect
and Manage regime for more flexible use of its existing electricity grid.
Countries are adopting renewables auction systems for greater economic
feasibility, as Germany and Japan did in 2017. However, auctions have not
been successful in Japan, while auction prices of recently-awarded projects

in Germany are rising rather than falling.



3. Conclusion and policy directions

Based on a review of international trends and analysis of policies overseas,
this paper presents the following policy suggestions. First, efforts are
necessary to brace for the anticipated restructuring of the solar PV market.
China’s solar PV market is likely to undergo restructuring as large
manufacturers continue to maintain a higher capacity utilization rate and stick
to renewables expansion plans despite contraction of the market. In this
context, Korea’s solar energy distribution policy to create effective demand
in domestic industries may be more effective than direct support that usually
leads to trade friction. The government needs to develop policies to create
demand while industries should focus on differentiation by boosting price
competitiveness and launching high efficiency products.

Second, we need to be prepared for trade barriers. A significant share of
Korea’s solar energy and wind power is exported, meaning international trade
barriers have a tremendous impact on its industry. Industries should diversify
their markets instead of concentrating exports on a few nations. When trade
barriers come, manufacturers need to devise strategies to overcome them
through localization and competitive involvement in the domestic renewables
service sector in terms of construction, maintenance and repairs. As targets
for domestic renewable energy penetration are becoming clearer, there is a
good opportunity for Korean wind power firms to invest in technology and
accumulate track records in building large-scale offshore wind power

facilities. The government should establish clear goals as to which sector(s)



it intends to support and develop a systematic and effective system for
support by type of technology.

Third, there is a need to expand the systematic base for expansion of the
RE100 initiative. To invigorate the domestic renewable industry and bypass
trade barriers related to renewable energy facing general industries, we need
to prepare a strategic base to fulfill requirements of the RE100 initiative.
KEPCO may offer renewable energy electricity products and certificates such
as a Green Electricity Purchase (GEP) certificate. The renewable energy
certificate (REC) currently in use allows renewable energy suppliers to be
reimbursed for the costs of fulfilling their renewable energy supply
obligations. Hence if the REC is used as a means to meet RE100
requirements, demand will increase and prices will go up, which will increase
the burden on consumers Therefore, a different type of certificate should be
created.

Fourth, an appropriate standard for an auction system should be established
and implemented. As auctions become more common worldwide, Korea is
also considering its introduction. To ensure implementation of an auction
system that ensures effective resource allocation, sufficient preparation is
needed in terms of auction methods and rules and investigation of LCOE by
energy source and region to estimate potential grid access volume and
maximum price. The cases in Japan and Germany show that even with
effective policy instruments, the absence of an effective response may lead
to a failure to achieve goals.

Fifth, preparation for volatility in renewables is needed. As Korea’s grid



is a stand-alone system, grid flexibility is compelling to facilitate expansion
of renewable energy. First, to reduce grid instability, a precise projection of
power generation through accurate climate analysis is essential. Next,
facilities and operational programs to implement an integrated control system
for a real-time response to electricity usage need to be developed. With such
an integrated control system in place, projects such as consumer demand
response (DR) and energy prosumer can run smoothly with sufficient
physical infrastructure. The integrated control system can be further extended
to maintenance and service projects such as improvement of the functions of
power generation facilities, remote monitoring of power plants and ICT-based
operational control. China’s New Energy Big Data Innovation Platform and
pain’s Siemens Gamesa are good examples of such efforts.

Sixth, a systematic response to grid access issues is necessary. The root
cause of grid connection problems is the timing difference between
construction of renewable energy power plants and grid reinforcement. To
address this, close coordination between the central government and local
governments, KEPCO and research institutions need to be established. To
prioritize development of economical renewable energy resources, an
analytical database should be set up of renewable energy potential and
LCOE. Renewable energy firms can tap into resources through this database,
while the central and local governments can use it for issuing licenses and
permits. To minimize the timing gap between electricity grid reinforcement
and completion of power generation facilities, there must be systematic
consultation between local governments and KEPCO regarding local energy

plans.



Lastly, accurate information needs to be provided to boost social
receptivity to the energy transition. While Germany and Japan provide
detailed information on the electricity price burden related to the use of
renewables, Korea does not. The government subsidizes and expands the
penetration of renewables to achieve a wvariety of purposes including
promotion of industries, the environment, and safety, and not just to make
it a matter of simple economic feasibility. Disclosure of the cost of
renewables for all parties concerned will improve economic feasibility and
increase social consensus. Disclosure of information on the burden of
renewable energy can urge policy makers to push for economic feasibility
through policies, and can make operators of renewable energy businesses
subject to social oversight, triggering competition. Hence, disclosure of cost

information is a must to ensure stability in the transition to renewable energy.
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: BNEF, 2018, European Developers Place Bets on Subsidy-Free PV, p.2.
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HEd AR B g FHo] HAA AYFA AN 2A] s
Hl 52 F3] S7FekAT dintae] A fEA A7 A4 A
A4 50%7F DAL -FHo], 5, ofdWME, X2FH A7l
1 H]F0] 20%E FERATh32)

de HAAAY gRE /Wo R U A48 By

32) "ok 52.9%, -F3 o] 28.1%, FU 26%, oFLAME= 252%. AHF: REN21, 2018,
Advancing the Global Renewable Energy Transition, p.10.
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Z+E: BNEF, 2018, New Energy Outlook 2018, p.78.

33) BNEF, 2018, New Energy Outlook 2018, p.87.
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2. 714 9 7le %

7t #S3HEH|(Levelized cost of electricity, LCOE)34)

ARAA7} oA SeiE WAL Ao B 2T E7h2
Zhze) Ao Ao U@ SRS AT L] A7 =G5 b
WA T A%H AAsiete] BE 14 AAY Guol

$/MWh
350

300

- -/\ﬁ_—/_/_
250
200 === Onshore wind
—Offshore wind

150 Biomass incineration

——Parabolic trough w/storage

PV
100
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0 —
H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 Hi
2009 2010 2010 2011 2011 2012 2012 2013 2013 2014 2014 2015 2015 2016 2016 2017

A}=: FS-UNEP Centre, UN Environment, BNEF, 2018, Global Trends in Renewable
Energy Investment, 2018, p.17.

AAA AR Y 5 HFF 5 7HAE ote £S5+ & XH*MMZI
Yol w8 w2t} FS-UNEPo| w2 20093 58 20179 13 = efjokd

34) LCOET 3% 3 95 W 2n| o2 A Fn o] Age 24
Fo AR Yol A Arg: AUARZA AT, 2015, AAYANAA FF
AHMREC) 714 = WHE /AL 2 7 +&, p33.

35) ¥ Hixel Al Fa=o] AA I 7‘““ TE 2=



o] A 58P H]E(Levelized cost of electricity, LCOE)< $304/MWh
ol A $86/MWh=E 72% Bl %1136 4599 49 22 713t $93/MWh
o 41 $67/MWhE 27% 3HeHatATESD sl 59 9] -9 sitalelA o 2
o] 72L& FHOo = gt we} Hlgo] 20129714 F7HFR o, o] &
H|8-0] 449% 3}&ate] 2017\ $124/MWhS 7] 231aL EAE}([J%‘: 3-6])
38)3940) g FFolu} FE ) 2] thE AU A L] HFY BgE
Z(Concentrated solar power, CSP)3} H}0] 2] LCOE= 3t& A& Kol
A %3 YTHLY 3-6)).

[29 3-7]& 201043} 20173 9] FL2lEF A oldx] 99 LCOES
Bl Qi) Bl A| 9t F9 9] LCOEE 38t A A, Hlo] Qujj 2,
A, 782 LCOEZF ZAY 23518 ded 2 o= yehdth B30
7P ol "=dl 20108 7Hs% e LCOEE $0.36/kWhell A $0.1/kWh=
w55 ateste] 34 AR A W] A Bl&o] stEtetqlTha
201035 3t = CSPL] LCOEZ} Bl oFgict BhotA|wh, cSpel 714 3}
g 5= Hro] 201790l B Yol CSPETH U] AR Y-S 2H5A] H
ATH[LH 3-7]). s 5339 25 2010130 wls) 7k4 o] sf=t
SHATH[LE 3-7]). S 3 vlashd B3] LCOE= o733

=
A}

_:lo

36) 2018 187] EfF% LCOEE 2017'd 187] $86/MWholl A 19% 3123 §70/MWhZE
SE 7F40] duFo® kg sd EPC 71E f¢Hute.® 3l #kS: BNEF,
2018, 1H 2018 Solar LCOE Update.

37) FS-UNEP Centre, UN Environment, BNEF, 2018, Global Trends in Renewable Energy
Investment, 2018, p.17.

38) AAMA, p.17.

39) 2018Lﬂ 1827] $%4 ¥8 LCOE= $55MWhZ 318}, 344 53 LCOE: $118/MWh

2 3 S T 20123 5E 20183714 48% WIE 312 AFE: BNEF, 2018,
1H 2018 Wind LCOE Update.

40) FS-UNEP X114 9] ®E LCOE &4+ BNEFZ 8131 2.

41) http://resourceirena.irena.org/gateway/dashboard/?topic=3&subTopic=1065,

FHEHEY 2018.11.20.
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Z}&: http://resourceirena.irena.org/gateway/dashboard/?topic=3&subTopic=1065,3 5
=Y 2018.11.20.
T EE HE2 2016 USD. HAle 7HE% w3 LCOEY.
SAMEs S B S PE e,

AARCZ e FFa} T I vlgo] stetsta JA T A gHE=Z
Wx7F ATk BNEF7F 2018 12710l AR =718 B ¥33 399
LCOEE =7PEE Aol7} IA ved 1% $Euehs LCOE7T &2
Zoll ATH[ZE 3-8], [1F 3-9]). -F-elvzt B33 LCOE= $125/MWhE
ZAHE =71 T 25 22($141/MWh), FE($137/MWh) TH- O 2 511 .43)
42) http://resourceirena.irena.org/gateway/dashboard/?topic=3&subTopic=1065,

HEFYEY 2018.11.20.
43) A= BNEF, 2018, 1H 2018 Solar LCOE Update, p.8, p.13.
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$39/MWhe} vl ste] AAZE 2bo]7h A5-& 1S 4= Ath4s) BNEF7}
743 2018 sh7] -Elvtel S48 LCOE R 9= $94~150/MWh,
TA2A B FBE $101~173MWhZ 2 Ehe] $55~69/MWhe] oF 5 vl =2
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Z}&: BNEF, 2018, 1H 2018 Solar LCOE Update, p.2.

44) #}&: BNEF, 2018, 1H 2018 Wind LCOE Update, p.11.

45) A+ BNEF, 2018, 1H 2018 Solar LCOE Update, p8¢} BNEF, 2018, 1H 2018 Wind
LCOE Update, p.11.

46) BNEF tlo]Ejso] 2, HZWEY 2018.11.19.
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Z+5: BNEF, 2018, 1H 2018 Solar Wind Update, p.2.
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47) International Technology Roadmap for PhotoVoltaic.

48) ITRPV, 2018, Results 2017 including maturity report 2018, p.56.

49) 58 228%= TH AFol F ol S/ B9 @PL 7H ol 22.8% skt
BEER
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22 AR ] AF 0] 18.7%=E 20101 16.2%1 A 7|41 =
2017 B3-S el s EHATE A FEskaL UTHLE 3-11)).
EA A SRR M B 608%E AASHAL ol ©AA A

=
22 B FAATE 322%F AASt] AP B FdA Y AR HREe

50) A7NA, p.se6.
51) BNEF, 2017, Solar Modules to Get Even Cheaper and More Efficient, p.16.
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Z+5.: Fraunhofer ISE, 2018, Photovoltaics Report, p.21.

52) AF5: BNEF 2018, 2Q 2018 Global PV Market Outlook, p.9.
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Z}&: BNEF, 2018, Onshore wind: the experience curve revisited, pS.

A}

A

S T o] &EL [IH 3-14]9014 BT & Q5o] Al ddH
QU 19979 Bt o] &F 20%0A4 2017 o] &E-S 33%E 533
Tg A3t o] &5 38%7HA &It o] FA FH o] &
= 3A Il (rotor)7} AR 2L, BRI AHZA ZH(rated
power)©] BFGE 1L, BFR] O] Eo|7} FolAIH, F8 TAEE HAskd A

17} A= 5o B3R 89l wolt1d 3-15]).5)

K
i

o

Eo| &d
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53) BNEF, 2018, Onshore wind: the experience curve revisited, p.3.
54) HAIA, p.6.
55) AAA, p.6.
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Z+5: BNEF, 2018.09.21., Onshore wind: the experience curve revisited, p.7.
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Z+5: BNEF, 2018.06.25., 1H 2018 Wind Turbine Price Index, p.15.

RISE 2R ARHMOILIK] B W Mo} S8

29



FS-UNEP Centre®ll W2 2017 AAYANAA] H]-&o] A& Ho|A]+=
7HeHl AR ARl gt Al FAF FAL 2,798¢] SHNE 20161
tH] 2% AASFATH<IE 3-3>). Aol Aol FAZE T 2( 23
2017 ZA At b dulo] B9 549 682%E A AR T4
g 4] 3u), st AR} dAHol| AR oS FI ARt 2u)
B} ss) AT ol HUIXFY 20159 FAF FHRGE 13% He F
Holth(<E 3-3>). 20179 A thH] FBA7F SAANE ARk o=
20117HA] A o] whEA] F7lstthrt 1 o) BAF FR7F AA 4%
SkA B3l itk ol AR Bgo] mEA FUlehe 4¥E 1
HE o AR v]§ stetel] M2 aRE E 5 ok

AR o et Exbs MAEdTS FAIOE o]Foz) L glo
o, 2015 o] ¥ = JNEE=o FAgHo] MRl=s 4T Fejoltt
(<3E 3-4>). 20179 W= A Y BA= 20161 thH] 20% 571k
NEEd=o] AA FAol A AFA ek HIFE 2016 54%C14 63%E
S7FFATH L 3-16]). 53] T=9 FA7F b =71l vl 4=3

56) ¥ -2 FS-UNEP Centre(Frankfurt School-UNEP Collaborating Centre)2] Global Trends in
Renewable Energy Investment 20183 18] B 149} REN212] 98| 2314 2] Renewables
2018 Global Status ReportE HIE- S = 245, FS-UNEP+ UN Environment, Bloomberg
New Bnergy Fiance®} 3% 2d-< &

57) S0MW ool b Afd 59, s 38 3,1009 22l o] &

58) 2017d Al A Anle] did EAle F4AS 1,0309 2, A 4209 2,
AR (FH L SOMW IR 2,650 22, thFH(S0MW ©]74d) 4509 22 &
S: REN21, 2018, Renewables 2018 Global Status Report, REN21, p.146.
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Z}&: REN21, 2018, Renewables 2018 Global Status Report, p.140, p.277& A74 2
ggsted ALk

HhH, 2017 ARl A 9] Fxl= 20161 Y] 19% SRS
Hap AR B FE3d 20179 F82 B4 BFL 15%F 2011
A 45%AE A& b 1 vlFo] WEA FAEHJTH) 5o F
A= 2016 TH] 65% 7HAshe] 20173 FAYE 769 2 I SULS
35% raste] 1049 2215 7]1F3HATheD B Hl5] FAE 2016

59) FS-UNEP Centre, 2018, Global Trends in Renewable Energy Investment, p.21.
60) A, p.21.
61) AAA, p.2l.
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A3} vluste] stetat e YE] FAYL 1349 2, v=e] £
A2 4059 FHE 27} 28%, 6% ST

Al A YEE EAAS BH HdFg T J5H 2017
A 96%7F Bl g FH ol FAEATH<E 3-3>). BjFel g FAa=
20161 thH] 18% 713k 1,608 22 A F249 57%E A StAT
(<& 3-3>). FA= NIRRT, 53] T34 JFH 22 o|FolA F
=9 BA7} 8659 2], NE=e FAVF 1,1549 2o 28t3the)
Zo] that FA= 20163 thul 12% 243 1,0729 E22 A4 4t
9] 38%E AAEFATHY F=o] 7 & 3619 B E FAE AL N
T BAL Axlwe] BAE 2w dalches)

AR A A A o] gk F2H= A5 o] BNEFE 20509714 o 3=+ A
ol B2 1152 22 F 81%<] 93 27k Ao FA2 A
o7 o4dsta Stk o] F HEFH FH rHARAY FrE FATL
soldd wet A Aol £ F EdFo] AR HIFS 41%,

FHLE 50%0l o] Aoz Hslal Tt

62) FS-UNEP Centre, 2018, Global Trends in Renewable Energy Investment, p.21.
63) REN21, 2018, Renewables 2018 Global Status Report, p.144.

64) AAIA, p.144.

65) A4, p.144.

66) BNEF, 2018, New Energy Outlook 2018 HoJE]S &-g3lo] A 4k3H
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Z B394 20179 Ao A °1x}a]— 2016\ thH] 53% =713
1,034% O 270) FAALY =7PE BEE HH T, Hep, vl=, <l
% 59, 98 5 9 el 450 ke 350, 54 B0 4
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A AR dAFE A 2R BHE HlFo] 4% Bl FEF oAM=
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| o] Al of 53 491 827%
4 13 295 2,257%
QIEU| Ao} 18 21 18%
71Et EdobAlof 38 121 214%
7|e} 2telolH 27k 365 1,114 205%
ol g7} 321 132 -59%
71Ek 27} 150 10,350 6,794%
%] 99,000 102,007 3%

Z+5: BNEF, 2018, 3Q 2018 Global PV Market Outlook, p.3~4.
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Jinko Solar 9,000 WAAREE 1,500
JA Solar 8,500 China Sunergy 1,450
Canadian Solar 8,310 REC Group 1,400
Hanwha Q CELLS 8,000 Kyocera Corp 1,350
Trina Solar Ltd 8,000 Adani/Mundra 1,200
Risen 6,600 Akcome 1,000
GCL System 5,400 ET Solar 1,000
Talesun 4,500 Vikram 1,000
Suntech/Shunfeng 3,300 Neo Solar Power 670
Znshine Solar 3,200 Lightway Solar 660
Seraphim 3,000 S-Energy 530
Chint/ Astronergy 2,500 Hansol Technics 480
First Solar 2,200 AU Optronics 455
Eging 2,000 Heliene 250
BYD 1,700 Sharp 210
LG Electronics 1,650 Shinsung E&G 200

HT-SAAE 1,500

Total 92,715

Z}&: BNEF, 2018, 3Q 2018 Global PV Market Outlook, p.14~15.
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124) 5Y2 20173 4€, YE&=+ 20173 12€ TEEZ 747 2024, 2022 7Hs
Al Y. 7HE REE B s AR 5Y, YESE FR= AFdANE A4
o A AAA, p.114~115.
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125) REN21, 2018, Renewables 2018 Global Status Report, p.114.
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Wind the Experience Curve Revisited H©]E].



SE A, A4, 55, 0&«MZHA] e AR FERE F o] Thi2) 0&M
W A Z2AE 271 0&M AI%F9] 91%F 7FA ZkTh130)

F& 8 HY ARAE FAHCE AvE Fa7) Aok
2017d 57 F9 BRI A ZA] Vestas7} AA A=AQA 22 & A F
ok 20179 A AAIR o E AAH BRI 16%+c Vestas®] &0l
Siemens Gamesat™ 20161 & o] % AlA| 292 F=3FATHBD < 4
MAZE A AA AN 53%E AFAska ek 1E 3-31)).

o

>,

2
iy
rlo
o
o
o

Gigawatts
m Vestas

Siemens Gamesa
m Goldwind
mGE

18%

m Enercon

m MNordesx
Envision

m Senvion

m Suzlon

m Guodian UP

mhing Yang
Other

Z}&: BNEF, 2018, Technical and Financial Service in the Wind Sector, p.3.

IGW o3 Huls 333 7199 =83 AR A9ES A4vEd [
g 33219} 2t
129) BNEF, 2018, Technical and Financial Services in the Wind Sector, p.4~6.
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132) BNEF, 2018, 1Q 2018 Global Wind Market Outlook, p.26.
133) HAIA, p.26.
134) BNEF, 2018, 1Q 2018 Global Wind Market Outlook, p.26.
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136) BNEF, 2018, 3Q 2018 Global Wind Market Outlook, p.23~28.
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137) http://www.lawinfochina.com/display.aspx?lib=law&id=3942, ZZ%EY 2018.10.22.
138) http://www.npc.gov.cn/huiyi/cwh/1112/2009-12/26/content 1533216.htm,

HF e 2018.10.22.
139) NDRC(2016), A|AYNAA] 13-5 A Z (W FERRIR A = 77HD), p.8.
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140) https://www.scmp.com/news/china/politics/article/2165831/china-steps-green-energy-push-
revised-renewable-target-35-2030, 3 FH-E<Y 2018.10.23.
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141) 27371-473%%, 2017, =A AAANAA] FAs; 51 AR, p5s.
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152) http://www.ndrc.gov.cn/zcfb/zcbtz/201806/t20180601_888637.html, ZFHHEY 2018.10.23.



sl 714 Fab 72, ANUA Hg Frd ©E Ao EUAA
= ] AR AL 0|2 A3y Y& == ARE= 201649 3Y
A A A WA Y A TR R bR
R TR) S ExES] AEAF7IYe] 57 A 7Aoo g A
Ual HEs A Fujst=E sheh1s9)

SHAIRE 2016¥3 0l = B =33t T BT T A2 10%2F 17%7F A1
off WH<LE AT 201730 = BFF 9 HF F 6%} 12%7} vl
A&E ] FAZE AR LA AdRTE FA o Y4F a7}
= A0Z HAW(2Y 44], [2F 4-5)).

()]
AR

80 - - 129
10% .
70 1 - 109
60 -~
- v
50 - 8%
6%
40 - 6%
30 | s
20 -~
- v
10 - 2%
T 0%
2016 2017
PV curtailment TWh PV curtailment %

Z}8: GIZ-CNREC(2018), China Energy Policy Newsletter, p.2.

153) AHAABA AT, 2016, AA AAAAA AL E A16-328, 2/3H1-78/34H2017),
p.60 A8

154) “AAAANAA] A HE W Hul 5= TP (F] FARBIR L A BRE M A
), 2403 4%4H2017), p.60 A&



80 - - 20%

o | 16% 17% - 17% » | 155
60 - 11% [ 16%
- 14%
50 1 - 12%
40 - 10%
30 - - 8%
8% - 6%
20 4y
10 L o
0 T T T T T T 0%
2011 2012 2013 2014 2015 2016 2017
Wind curtailment TWh w0 \Nind curtailment %

Z}8: GIZ-CNREC(2018), China Energy Policy Newsletter, p.2.

4) A AA o] F-LFARPS)

7220059 FIT A= =9 21 F<Q1 2007 A=A o F-S A
(RPS)E =Y AAIREISS) AA AR AP o] A A ¢kYTh RPS7} Al
HE A B2 A2 RPS AA AATF A S ZEA] ZF7] wZolth ¥
A AgAIA] A FE AGHG 20 AHe] AH9F A= A T

o] Zrod 72 = 5 7 Atk =Y AYAUA AL FE

%Hl‘% A9E A0 BEFo] gttt vH, WEs gol A= 3t

AL TH A FHOE FxH] Ut} weEbA HE thay]

A9 o] WHAAGATE AT f8lo] gol glth BAH WA FAAt

o] AL FA Fohs Ax AXHARE FAARG AP 2] ASAE
Aefsts Al2z=dlo] ZEo) A=A 13k A EAIF ] ASAT156)

To AFE FT ARE SASE AU A Bygo] o]FAm & 7}

155) Q Y Yan et al 2016 IOP Conf. Ser.: Earth Environ. Sci. 40 012076, p.4
156) A4, p.8.
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E9| LCOE7} 10~12% 45T Aoz FASIATH(LH 4-8]).

4700 g With Tax Eqquity (After-Tax Spomsor Valuation)
With Tax Equity (Pre-Tax Sponsor Valuation)
$46.00 15,65
Tax-Efficient Ownership :

545.00 z
- 544.72
£ )
= $44.00
= $43.40
& 300
uo: $41.79
o 4200
=

541.00 $40.82 &

540,97
F40.00
53943 $39.75
£39.00
am7 2018 2018
Mo Tariff Mo Tariff 30% Tariff
35% Tax Rate 21% Tax Rate 21% Tax Rate
50% Bonus Depr. ** 100% Expensing ** 100% Expensing **

Z+E: http://www.marathon-cap.com/news/impact-of-section-201-import-tariffs-on-utility-
scale-solar-lcoe, HFHTY 2018.4.18.

Ct. Z2|ZL|0t2| XHHOLAX] = 100%E Al

o2 A EY ol 2018 9€ 20453714 HE ] 100%S FEA
AJQAABAIA, dAE )02 FF3= SB100(Senate Bill 100, The

212) B Buxo] A4 1. BieE Ao 79 A9 L v=o] Alo|Zrte BE
213) https://cleantechnica.com/2018/01/23/trump-solar-tariff-jobs/, #&4EY 2018.4.18.



100 Percent Clean Act of 2018)= Al8)3}3TH214) ool we} ez o}
= A A AY =3 50% 24 A17171 2030 ol A 20261 02 Sk
AR, 20309 H3EE 10%p A=A, 2045 = 100% =3E7}F
YA ATH<E 4-15>).

2016 2020 2024 2026 2027 2030 2045
SB350 25% 33% 40% - 45% 50%

SB100 50% 52% 60% 100%

2} https:/leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201720180SB100,
HZTLEY 2018.10.9.

SB100°] Al el me} FAR= Hsd, igA 9 #HsA87 5ol
A BEEHE WErtas Y ALE 7|29 YR AATAE
AT ¢ =S N2 AL vpAsof drt21s) =3 FEelE 7Y

ERelEs olw, YyEde] o

2712 A5t 202095 A% T3} 35 olst 4% ofvhEd] )
W Y AAE 9| FHeYT A AR A EE71%T SBI00d]
Qo] Aelzyole] A4 HFL BS w2 g ol

214) https://pv-magazine-usa.com/2018/09/10/breaking-sb-100-signed-in-california/, % &&=
2018.10.9.

215) AHAAA AT, 2018, AlA AR A ALl E, A]18-333.

216) HAIA.

217) https://www.greentechmedia.com/articles/read/solar-mandate-all-new-california-homes,
HEFWEY 2018.10.28.
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ol

7t mEe F2 A Hat

[ |

Al

BUE 203097HA] HFolldA] 48] & ANIA HlTLE 27%°lA]
32%= g5t A AY ol A A] ] (Renewable Energy Directive) &3 73F
= 20183 69 FAH3ATY o] Foft MR FxE TEHEHES
Ay, 202330 & FFe fd AEIdTE 23] 2FH ok
3 AANUA B e fel si7F AAE dastete] 4] Z=
AEE= Hdf 2@, Z oL 1, 10.8kW ©]3} &R ZZAE= e
g TA Az JbsstES shlv219)

HFEdE duEd Wl FEolA Agex]e] AbgL A3F 1.3%p
7k AS HRE J, dA71ES A v L1%p S7HE 24
Ae dsgFANA oF-E Ftste] 2030d00=
AR BZFE HA 14%7HA] @A XS AN ST
AE Holed sl thsiM e A< BEAo]82] WEtE st
EU Mol 24 A 7%= AIZHshal 2023~20301d Ale] A o= H
=3k Aol Fefstitt. Hiol w2 Zgke} ¥ 2 Adu] R wEt
Fo A&37IZ sk =], P EE Arbanlol i e
AL ARl 2 Y 2E vhdske, H 30kW7HA = F-tae A
5 A7panzE AUAA A A5 Bd=e] Bibaely ans H
& A== &St

0

218) https://www.consilium.europa.eu/en/press/press-releases/2018/06/27/renewable-energy-
council-confirms-deal-reached-with-the-european-parliament/, #ZH-E% 2018.10.29.

219) =7HEE g mel Ao SokwE B4 EAE ALY F AEE T



fob

Lt =9 g2 H

2017 o|A7HA] =9 AYFE AR B2 AR ARlE o
O & 3= FiT9 thit i ARlE thd &= k= RO(Renewable Obligation;
QYA AR o] F3A| ) E Fal o] FoIHTh T2t 20179 3¢ 31YF=
RO7} TE55 11, 2014958 &3t e 42l CD (Contract for
Difference; 2t A4 =)= A = {ch2200 T1eju} Aqf = Au]of] gt
FITE A8t ATh FiTS] A th/d-S 5,000kW o]t 79, e, 3
7143} AdH] 3 2kw o]ste] @We Aulo|th. F=9 FT 7|&7H &
7R 2AEo IA M, 24 2018-2019'd FiT 7|72 <3 4-16>
I 2o =3 BE U Avle $E24Y BEF(export tariff) S
A YRk=t}22n)

P

n: mlru

A

20183 20183 20184 20193

44~6¥ 7294 | 10€~12¢€ | 1¥€-3¢€

8 (= 100kW) 8.46 8.39 8.31 8.24
5 (100~500kW) 5.01 4.94 491 487
5 (500~2,000kW) 2.15 1.92 1.91 1.91
28 (2,000~5,000kW) 0.66 0.59 0.58 0.58
I 4.01 3.93 3.86 3.79
Bk (< 10kW) & 3.61 3.54 3.47 341
A 0.31 0.25 0.20 0.15

I 425 4.17 4.11 4.03

B} (10~50kW) = 3.83 3.75 3.70 3.63
A 0.31 0.25 0.20 0.15

220) 23R4, 2017, A AR FAASE 5L ALY, p.78.
221) https://www.ofgem.gov.uk/environmental-programmes/fit/applicants,
HFTEEL 2017.11.11.



20184 2018 2018 2019

49649 74~99 10€~12¢ 193¢

I 1.85 1.79 1.75 1.69

Bk (50~250kW) = 1.67 1.61 1.58 1.52
A 0.31 0.25 0.20 0.15

%F33 (250~1,000kW) 1.50 1.43 1.38 1.33
B33 (1,000~5,000kW) 0.31 0.25 0.20 0.15
593 gdF 0.15 0.12 0.09 0.06
Z8 (< 50kW) 8.46 8.39 831 8.24
=9 (50~100kW) 5.01 4.94 491 4.87
£ (50~1,500kW) 2.15 1.92 1.91 1.91
=2 (1,500~5,000kW) 0.66 0.59 0.58 0.58
H7]148} (< 250kW) 4.60 4.56 453 4.50
¥ 7] 43} (250~500kW) 436 434 430 427
¥ 7] 43} (500~5,000kW) 1.61 1.57 1.55 1.54
mlo] 2 IR FH(<2kW) 14.52 14.52 14.52 14.52
SERZT 5.24 5.24 5.24 5.4

Z+E: https://www.ofgem.gov.uk/environmental-programmes/fit/fit-tariff-rates,
https://www.ofgem.gov.uk/system/files/docs/2018/07/fit_generation_and_export_
payment rate table 01 july - 31 march 2019.pdf, HZWEY 2018.10.29.

Aolgtal WEF 223

ol F=o AYANA Bz FA o FE= QYA F& FA
of @& w2 Utk 20171d RO FH Aol me} A Ao 2] FE FEals
Zd thiv] eF 56% A4S A0 2 YERHTH[E 4-9]). T3 20180 %
FARTEZE 20161 ol FES 7|Fa]E o ZoE Audnh
222) https://www.energylivenews.com/2018/07/20/uk-to-scrap-feed-in-tariff-scheme-in-april-

2019/, HFWEY 2018.10.29.
223) HAAA.



%, 47 TAZ AN thd AL B9 7|27t WAHAD, 7T
A3t Exp} gad Ho B9,

(@9l Ao 22

Z+E: https://www.bnef.com/core/data-hubs/3/15?tab=Global%20Investment, &EHTY
2018.10.29.

Ct A0 F2H Ha}

Zeps AR HdF l"i——E:—% FAste] AEthe A HEehA st
EFE 1GW F718te 2018l

245GW TFES] Bl 4 UHE A&s7| 2 stth24) el ST
of| 4 X Al €} (programmation pluriannuelle de I'énergie, PPE)O A &= 32 8-S
REGBEATES) g A= 2018 69 EjYE B £38] AT

_—

224) https://www.pv-magazine.com/2017/12/12/france-raises-annual-capacity-of-solar-tenders-
by-1-gw-confirms-joint-wind-solar-auctions/, &= 2018.10.29.



A7h vl 9 BEE A BA) AST BAF 2 71K OAe Bwalgn
(<FE 4-17>).

TE Fa g
« AU HEQ Fol BHEE AYANURREF WA
b <8 1km oulolA v 2t Ff F AW JHE
e 3R] A7hAH] T2 A E Wé 21 5%
TR ZEAES 2EF 3l O 2o 2r)AH AR A
o TR 20259714 2,000 EF2 9] EX] EE 12GW T1EY
z2AE7} b WE AT
=2 B « SNCFE 20227HA] 2,000l 2 TR EX AF
By ﬁf;i Y Z2AET} Qe FFAEH EXE A WA A%
B s FA A5 Lo fg AY 7L duHolE
* 100~500kW A58 Bl¥F Aol A 1.56WelA 50%71A]
g, FAdEA BB A 200MWoll A 30%7HA] EHh

Z+E: BNEF, 2018, 3Q 2018 European Policy Outlook, p.7

A A7rani Al Al 2w E e g0 FAEE AA ATFaAe oF
15%0l D3l AAYANUA R TS WA Foh =35, s zddol] A2
28R 2502 ASEHJE EHME] FHE W 1km ool A F
st AT = Al HATh TS ABAE AN T2 A Eof A4
28 £ I EE gt on, UtE T2AHAEES EXE 3= B
A7HaH] JFS JNAIRTRAL B Th226)

Bk

B4 9 5 #

T

m

o

225) BNEF, 2018, 3Q 2018 European Policy Outlook, p.7.

226) AAA, p.7.

227) https://www.pv-magazine.com/2018/06/29/france-makes-room-for-solar-total-announces-
10-gw-plan/, #ZEY 2018.10.30.



SNCF= 20221 d7HA] Bl 1R8] BEAE B3 AFYAE o] 8T =
UEE AT dA ot gl Z2AET} Qe 3= EA
= A&HA AHAE HAStT, ZEAES golatA 317 Y3l Fa
252 240 tig Ag F4L Julo|EZ S5t 3 713t B¢t
100~500kWH ZZAHE Q] X538 g3 A& A 1.5GWlA 50%7}
2 Z71, sAGA eFF-S A 210MWoll A 30%7HA] EeiE Al g o)},
zZF2E= 2018 62 201233 2014330l AAF 3GW TR 67] A
39 949 AT 71&7H & akst § ?—ﬁf&ﬁh 135k TH228) 97
43 BT 712714 tigk A E4o= 7} A °‘°)¢°
U PEARg AR AR 71E €2000MWheE A 75%_ FT 7174
€150MWh=Z 57|12 o3l 7] wZelth ol & 93l 2 H{ =
AFAAE HAlE FEEA HRIS o] 83k, 341 8(grid cost)= HE

W3] ARl RTEZF F-58l7]2 st B = 91Th.229)

228) https://www.windpoweroffshore.com/article/1487080/new-agreement-keeps-frances-offshore-
wind-hopes-alive, 3 ZHEY 2018.10.29.
229) AAA.






=3 QIE, 8]0 EUv 9 TO5 2= Y3 Al4dn &3 34
ANA 7P Z AlAolt) o] &2 HiF FE = A FFe| &
S A= B 9u] 71de] Bol A b7 lal Bl 4kl 79 A
S 53 A= A HEsHE w9S 5k Utk ofof whet 2018 vl
3} Qe E Ao)zrl=E a8, EUs 159 S4F AlFdl ik
HaTUrHd 2A & FABIE 2l FRSHAT

7t Ol=9| Mo|Z7tE HE

2018 = =W Bl A el 7 & A/ke = Alojzrte
Soltt. HFHA e e did AolZri=s 20179 4¥9 Ipakgk
Suniva’} A 20139} 2222 2AE Q38191230 H)E FRE=
Suniva®] QA& WrolEo] W= 4hdol] XA Q1 9af7} o FH ke o
2 Aeolzrtes dasiit

193 293 334 4%

A 9 2E 3A 30% 25% 20% 15%
A B4 fo EF 2.5GW 2.5GW 2.5GW 2.5GW

Z} 5. https://ustr.gov/about-us/policy-offices/press-office/press-releases/2018/january/
Z4d}rlo)

president-trump-approves-relief-us, ZHEY 2018.10.28.

230) https://www.pv-magazine.com/2017/04/26/breaking-suniva-petition-could-start-new-
global-solar-trade-war/, &Y 2018.10.28.



EE PAHRE 2018 1Y, B 201%9} 202%0] whe} Alo| 7}
o] E|FHR| e} BEol 437t Mo ZItE FAE T =
FUEY T 25GW7HA = Aol Z7t=8 A 831A] At

o|5 ZHsth= B thell A= AAPEE 15-30% Alo]Z7tE #A1E F

A& 20174 Spk7] AlejZrte BEE <k
of §8%= = o A 5-1]).
o] =

2018 1~9€7}A] vz o 2o W

A A

Fa
gluete] o
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=
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D Aprls EEEE
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1§ Decl7 I

>
d1]

lan 18 I .
Jun 18—

Jul 18

Aug 15 I

Sep 13 I

Mar 18

u Febls mmmey

= (=] [} I in o -
=3 & & & & =
= = = = = =
Jan 17 I
Feb 17 I
B parl7 S
o Aprly
(=]
= Iiay 17 .
2 Jun17
B gyl 17
ol
W Aug 17
m Sepl7 I
]
rl"h O 17 I .
]
r
=)

x

Z}&: BNEF, 2018, October 2018 PV Index Supply, Shipments and Prices, p21.
BNEF+= Sinoimex$9} USATradedlA ARE A5

231) https://ustr.gov/about-us/policy-offices/press-office/press-releases/2018/january/president-
trump-approves-relief-us, 3 FHEY 2018.10.28.

232) BNEF, 2018, October 2018 PV Index Supply, Shipments and Prices Bl°|E]1 & &-8-3}
of 24 Ak



719E v= Alolzrte fFAE H3h7] 98 vs @A B A,
2E FAE AYdte £o2 g 3S vldste] 456W TR AHlE
AatAd T4 AgS RS dExEHoE F=H7]YY Jinko
Solar”} 600MW, %-2]ute} 7141 g3k Az LGHA7E 242 1,6000MW
ok sooMw TrES| B FHA o BE TS vl Adehe Age d
FE5h9 k234

=7h 2Rl A mlme] Alo]Zrte Ao sl Euvets 5€ 14Y
WTOol P& A4S ol %, F=o] 549 24 Al 4ol s3staL, 549
25%0l= EU, 2 olAlok, Bi=, 2lAlobrt Alaell 5383t

Lt ol=9o| Mo|ZVIE ds

Mission, INNSM)E 38t Bj 325 2020197HA] 20GW= th¥ =5
2l AYE FHEAUTE20 AE AR INNSM o] Al 9.2 =4k &
B3 AHE AHESES sk ARE sk 2013'A W=l o) WTO
off AAFstA, vl=re] BFF Hde A3 A= AA o WY
2 vk Aeh237)

A=) efjkd 2bde] 7o Aule] ] ml=o] WTOo| A|43HA

233) At5: BNEF HoJEH]o] 2, S 2018.10.26.

234) htps://www.pv-tech.org/news/Ig-electronics-establishing-a-500mw-solar-module-
manufacturing-plant-in-us, #ZW-EY 2018.11.25.

235) https://www.wto.org/english/tratop_e/dispu_e/cases_e/ds545 e.htm,
HZEWEY 2018.11.25.

236) WA, 2017, A AAGAAA ARS8 ALY, p8l.

237) AAIA, p.81~82.



W AEE FUHE AFE RES 27 weolAokolt. 20174
Nz, dEelA A BFaA el mEo| oF %t F3 B
o] Aopat T2 33} o] Ao} RE] 4elH =

al,
k33 mEo] AR HlFo] HaAll =42 95%° o]=21 dtk[L
=

[O3 5-2] QI= ENUHMX| TE £ HIE(%), 20174

arajoajop. O
a8 |

Z}&: BNEF, 2018, October 2018 PV Index Supply, Shipments and PricesE -85}
2 AL,
BNEF+= Sinoimex$} India Department of Commerce|lA] A8E A&

.

2018 149, % FHFAZTT(DGTR)S cH|ZAMNA =3 D o]
Alolak glekd R 9} B8 2008 37F 70% Mo =t #A| BEaE A1)
oy AR= RISk 472 519 th240) sEA 9 20181 72 DGTRS &

238) stEAZA, AAYAUA] Weekly 2018'd 39 25

239) 2018\ 1~9€ 7|FEo2E U9 86.43% = T, 5% Hiwto] AHA.
Z#: BNEF, 2018, October 2018 PV Index Supply, Shipments and Prices
BNEF+= Sinoimex®} India Department of Commerce®llA] AIEE A5
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S} ol Aokt AFe] e HFo] A5 4L APk AZsol
o1 F7te) BlepaAst mEo] sl Alo|Eke BAIE Tk

13k 23zt 6704 2132} 67) <2
ok 2 5 A 25% 20% 15%

Z+E: https://www.pv-magazine.com/2018/07/31/india-imposes-25-safeguard-duty-on-
solar-imports/, FWEY 2018.11.25.

Ct. EUQ| Z|A4tA =2

S, AR F8 AAR EUE 2%5¢ T4 Bl dA 9 =28
of Fald HAFY7H4 (minimum import price, MIP) Z&X]& 20183 9
3Y AAL o7 Zohalgth) 20133 12€ 319 )gtoz vt
E¥ MIPE 201543 73415 o ﬁfﬂ 64.9%°] HA 7} T35 A TH243) o]
w2} EU Woll Aol B8 7188 30% ZHAasta, Blbd o5 40% o5
Aolgtes o] vreal k24

EU Aol A -ejuete] o] 13.2%E AASta olom, F54t A
Foll hdt HATFU7HE FAR thFdt ofrlof A F7hEo] AS U

o

b

240) https://economictimes.indiatimes.com/news/economy/foreign-trade/commerce-ministry-
recommends-imposition-of-safeguard-duty-on-solar-cells/articleshow/65013517.cms,
HFLEY 2018.8.22.

241) https://www.pv-magazine.com/2018/07/31/india-imposes-25-safeguard-duty-on-solar-
imports, HZHEY 2018.11.25.

242) https://www.pv-magazine.com/2018/08/3 1/eu-ends-mip-against-chinese/,

HF Y 2018.10.30.

243) https://www.reuters.com/article/us-eu-china-trade/eu-ends-trade-controls-on-chinese-solar-
panels-idUSKCNILG1QM, #HZFHEY 2018.10.30.

244) https://www.pv-magazine.com/2018/09/03/mip-impact-eu-module-prices-to-decline-up-
t0-30-2019-pv-demand-up-40/, ZFHEY 2018.10.30.



o] A STk 53], AT e FHAo) S AFo] Fol g
Ao sl BU AFeIA Seltket AES 53 AF el BAol
g Agsd Aoz AgHchee

[33 5-3] EU EHYTIX|, 25 4 HIF(%), 20184 1&~8E
S mem yox|
M7tE= 24 21 13 20
2.9 '

Z+8: BNEF, 2018, October 2018 PV Index Supply, Shipments and Prices, p24.
BNEF+ Sinoimex®} EU customsol A AZ2E A5

2. AR Faa B Aas Y
AAH 2 AABAUA Higo] B2 =7k 7% AU A K

Fol mE Avlze] o] g7 Lol AL HAY F Utk YEA
QL I AR, FY, 57 RakF 9 Hr)aFe] AYHA

245) http://www.energy-news.co.kr/news/articleView.html?idxno=55221,
FHFLEY 2018.11.25.
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7t e=9| Butg oy

0|

P

LE2 FT A rtd& s AAANIA F3hg(olst Faba)e A
2 Avjabe] REstrh 20189 % HpES 2.909kWhE AAE A
T}246) RapZ o [T A3 o]Z x| &8 Zvsla 9ot 2016 HE
7t EE7F A& ATHLE 5-4)). 2018l AFow & Asle F
7HEQ 9.8%E 71 E3H A FHOZ T 2014 o] F SO 2 0.3U/kWh

BT F7HE AL FAT 4 Utk

20128 2013 20148 20154 2016 20174 20184

Ag: 237-7895K2017), p46 B 2018 A7l Fu) 7bA 3A
(http://www.meti.go.jp/press/2017/03/20180323006/20180323006.html, #FHEY
2018.10.24.)5 83l 4.

246) http://www.meti.go.jp/press/2017/03/20180323006/20180323006.html,
HZEY 2018.10.24.
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Lt Yo MHea #st 30|
ZA = 2000 A4 Oﬂlf]?q‘ﬂ(Erneuerbare-Energien—Gesetz, EEG)S =¥
S ARAYUOE Aol A] Hgo] FhEA Z= Ago] 7]
= Ao =2 ojojx AH|Ake} 7]Ye] Hlgo] '2—7}0}31‘:}247)
(2 ct/kWh)
2884 2914 879 2880 2928 2944

751

5,71 6,20

4,92

-0,0517 0,028"
1998 2000 2002 2004 2006 2008 2010 2011 2012 2013 2014 2015 2016 2017 2018

= Acquisition/Sales (200611 ~)

= Acquisition/Grid fee/Sales (200514 7}x])

¥ Grid fee(200614 ~) ® Value-added tax

m Concession fee = EEG surcharge

B CHP surcharge W Electricity grid user surcharge
= Other surcharge

u Other surcharge(offshore)
= Electricity tax

Z+5: BDEW, 2018, Strompreisanalyse Mai 2018, p.7.
T A3 3,500kWhe] AEe HEe 7HEe] B 714,

Zdo] AR Fefol] whet 71§ F 48 A=A -2 2000
o] % 2014 d7}A] FE3| F7FsIA 20159 A AR Fhgo] di

AEo] AHOE HYrtAo] stetstgl o), AR Fehgol
7VslH ThAl S7HAE Hola Qi) HE A ANUR] A7t == of
w7} A o] stetatal 9l oy AmirbE S o3| Frbsta ok ey

of v

bt

247) AUAAA AT, 2017, AA AAAA A SIALO|E #1728



2

Hek Al dAdnlol o] HZ ST T4 dnke FHE Ve
I AL 5-5], [ZLF 5-6)).

(FH): ct/kWh)
17,09 1717

= & o o Bl
14,04 1433 %

0,23
13,25 m Hu 17 39@
1o E=—(10
11.53 mo 0512’07 M«,os 00| 007 plo7

116 mﬂ o o 6880 6792
0,11 3,53 5,277 617
208 6,24 d

0,07 -0,002°
1998 2000 2002 2004 2006 2008 2010 2011 2012 2013 2014 2015 2016 2017 2018

™ Acquisition/Grid fee/Sales ™ Concession fee EEG surcharge
B CHP surcharge B Electricity grid user charge Other surcharge(offshore)
m Other surcharge m Electricity tax

Z}5: BDEW, 2018, Strompreisanalyse Mai 2018, p.24.
AZE 16%1~2,0009kWhe] A& & Anlets 4H9je] B b4,

7183 Aol il skl AwEE, 2018 1487] /M-S A
71258 Zd thin] 0.5% 453 29.44ctkWhZE HT) X S 7| =3tk +
wjo} o] FHA Hlgo] Hd tiH] 8.6% FE3te] W8T S FE
s aL, Aol A #aE g AQAYANIA FHS(EEG-Umlage)2 6.79ct/kWh
% sttt 20189 177] AHYE A7 952 HF 17.17ctkWhE
A& 7123tk AR REFL 183 7]+ 6.792ct/kWhZ Z A
71879 oF 40%E AHASHAL Ut AT U= A=A Ram
o] F7} Fo] ZasteE s AT F AUtk



=2 =gl =4 3 2008 dHE 2013971 mid

10%4 F7Fstath 71852 ﬁlé‘ﬁ/ﬂ F3ke] 201413 39 H o

g, YW o w 6‘%%?% SAa7tAA Ao ARE a5 o

A 33 }Oﬂt} 20143 395H 2016'd 69 Alo] A8 FS HAxH o=

6% F48kaL, A=A o= Z}iéﬂb d A7| 838 2016 THA A5
FAIE Bola Itk([2H 5-7)).

100

Index 1991

e Brisbane Sydney e Melbourne Adelaide Hobart e Canberra e National

Z+5: AER, 2018, State of the energy market 2017, p.135.

H 37 Ar|ew9] 8o AR 3 Q1FA 7H4
dsol e olf7t 2 F ATH(LE 5-8]). &R AFA A

201313 o] 4ckWh TFOE LABSIA FAIHIL o, thafEs 2015

W 3c/kWh ol A 20179 2F 9c/kWh FFO.2 WE2A 453t T
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L
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additional remuneration. ! > . Certificate flow
—_ - Maney flow

Government issues non- Government uses the
fossil certificates and proceeds from certificate
offers them for sale in an sales to lower FIiT surcharge
auction on the JEPX on electricity consumers.

Certificate auction at JEPX

G Electricity retailer B

Electricity retailers
buy certificates via  Electricity retailer A
auction at JEFPX. A

floor and ceiling price l
havs been setfor the ‘- Retailers can't trade certificates
auction, among each other for the time being.

Z+8: BNEF, 2018, Japan’s Non-Fossil Certificate Market Omits the Buyers, p8.
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