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HYE 429| 314 (value chain)
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level Module

Module cell
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* 20109 THE 230W(REEE 14.3%) — 2018'F CHE™ 280W(17.5%), THZE™E 300W(19%)

HeHEERs =Y

*FHTIgS -
CEEE S oA g 0O A

sl =

=42 250|022 795D, HY2 9

1.6m2

Ef B0 HA = = X G| LA 1,000W/m2E 7|&

- BEJIHE oF 1/9 0|52 SlEF (20104 1.8%/W — 2018 0.2$/W)

21.1%
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= = S il ..
% Learning curve, 22.8% 7
‘é 1 = Vear 2016 303G\
v Year 2017 402G\W- i
< ” T T T, Year 2018 506GV 71T
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2010 2011 2012 2013 2014 2015 2016 2017 2018e 1ot 100 q0' 10 10 10t s 10
7hit « BNEF Cumulative PV installation [MW]
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- 2017'A7X| 4026W2| E{ 20| FH X E
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fn
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EHEZ 201E FFA0F AT ALD 0% YTE ST 2 Y 35 -ECH;% HatE.
SIMER H|30| 119 87.9% — 12 81.6%(% )— 161 89.0% 2 &7}
A 7tEs ST g U XA S0| ot&sty, 2H7tAHZE0| St A0 tiSote
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X 450
China 1311
400
LUSA g E = Middle East & Africa
= 350
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2 0
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i = 200
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£ is0 |
UK e Narth America
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. ° = I s China
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o 50 100 150 (X} =: Fraunhofer)

Cumulative capacity (GW)

(K= IEA PVPS, Snapshot 2018 of global PV market)

O 20174 98GW A&
O 20184 HE7|0)|= XETQU AT AEO| HSEUS

- AHHEZ| Al E O 62GW(15) > 82GW(‘16) > 98GW('17F) > >100GW('18F)
- 2018 MEt7|= MAZQ} H|xsh 496w 2X]: §8 U 2=, E7| A|ES SdSTH UF

T 90 -
:
e 80
c # Middle East & Africa
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T 40
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5 10+
0 4
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- MNEREE 7HHESIEN = TEEN2H, 2572 €8 = 714 s

O EfLZH A value chain'g 2018 713}

128 E2| A2 E(5/ks) ol ($/7E) A(s/watt) = (5/Watt)

1 17.44 0.557 0.187 0.31

2¥ 16.03 0.526 0.18 0.306

3¢ 14.91 0.504 0.177 0.302

= 15.41 0.493 0.176 0.299

54 14.65 0.415 0.17 0.292

= 12.22 0.35 0.144 0.28

78 11.06 0.306 0.131 0.261 Module price
= 11.21 0.311 0.125 0.253 Feb 06, 2019
9 11.16 0.298 0.116 0.248 Poly 0.216
104 10.01 0.271 0.102 0.226 Poly PERC 0.253
118 9.56 0.268 0.099 0.22 Mono PERC 0.272
124 9.53 0.272 0.103 0215 Emp Thin ﬁmll |ns.§;§44

45% | 51% | 45% | 30% | '
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O GWE Ef2 AEe 57t

- MH ew2 EHYE A2 20164 670 2710 M 20198 157 272 %ﬂ% Z2E &5
- 2HAZEI UX[HES] Fast WM Lo 2 EftA/E0| FTELD F

-85, 0%, 2, €E0| F8 AI%*OIEI, Emergmgﬂl’é,” SHOkAOF 582 OPEEI 7t
ZE1} 2tElotH 2] 7.

2016 2017 2018 (E) 2019 (F) 2020 (F)
No. 1 China China China China China
No. 2 USA USA USA USA UsA
No. 3 Japan India India India India
No. 4 India Japan Japan Japan Japan
No.5 Turke Australia Australia  Netherlands
No. 6 Germany Germany Germany Spain Germany

No.7 South Korea Turke: Germany Australia
No. 8 Australia  South Korea | Netherlands | Turke
No. 9 Brazil Mexico Mexico France
No. 10 Pakistan Brazil France

No.11 | Netherlands Egypt Mexico

No. 12 Egypt Taiwan Egypt

No. 13 Taiwan _ South Korea

No. 14 France Brazil Taiwan

No. 15 South Korea Brazil
No. 16 Italy (AFZ: Energy trend)

O EfQF2 2Ho| AN - LCOE (Levelized Cost of Electricity, ¥H &% 7|5HT)
-2 A Ho| E H[ZO| odnff FHAE F UHE O] oY 7H<[E L=
- SR AH] A DPENM B 7| AR St H EXH|E S AEe =377 Lo S=5=5l=4
et xavho] Ha TR 7t
- =718 S8 LCOEZ}t KHO0[7t S THAMA BT LCOE= 2010E 0.368/kWhOi| A 201748
0.1$/kWhE Zf 4 }04 oo, pt= AT EL 0.175/kWhY (IRENA)

A (7 H] + S1=H] B,
27| 5= &+ El A+OEF
<3¢ gAE
S M+ oy

- 20174 ENSFE LCOES} =7bE =AM 7} auction 7+

LopE=

IRENA
Glabal [ | —1
1 Japan 15320
LAZARD US |
Residental
Franze reaftop 570/
LAZARD US E
Commercial 1 aigeniing e
RD US 1 4
ERIS [E= oimanyreonop [ =50]
LAZARD US
Uity [| Brazil (sverage) 3520
LAZARD US T
c . indis | 2650]
HREL US T
Uity Unitad Arab Emiratas | 24,20
NREL US ' y
Commercial ] chile [2148
NREL LIS
Residential [ Mesico 19.m|
NREL US
CCaT . Saudi Asabls 1!3&!
0 50 100 150 200 250 3[;0 350 0 20 40 £0 BO 100 120 140 160
LGOFE astimates, solar PV, $/MWI Lowest Solar PV Bid Price. SMWh
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HS& XI%E =5 dXIS

=2 S0l x|z

T FBGILIT] A4) Cie)
Mol x| E2HIS

[prre——
b | 3.6%
42%
wﬂr
o wamspon
16%! 108%

closst AIRIAOILIX] J}2E] 71TE EHE H0i Eher,
s4A] ofj{x|2io2 Xf2|oj2!

46.6 248 138 123 29 2.5 1.4 22

* X128 | EA Medum-Term Renewsiie Erergy Report 2015

o'16id Atoluix| L7 MARZE & YT M| M7 YX|Bue s 289
o169 EAIA ZHEIEX] M SXEHEcw) E 23 owtEIYE  6w)0] 75.7% XIX|

= HSE 4

O Mo X| S 72 =: RE 3020

HY== M42H| 95% Ol 4 PV/Wind2 5Y
" ™~
20a044
Mo x| M
H|F 20% T4
(RE3020) l & E.m.g
308CW
(63%)
MEHEN ZEHS
20%
10.5% - ~

7.0% = (oW ©I(18-22): 1246W  BA7I(22-30): 36.36W 2

16 22 30 [ ..
HHMLEK SHBY : B i
R . | e . 00
UI? = "
a0 g () e co
N >
‘16 22 ‘30

#ER  MYSARAL, TPR0ILX| 302000 B HEE, 2017.12.20
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= HSE MY

O 2018 M| HX| 2 S E
- Aol Xl 2,989MWOt 2018 0fl A E2EIACH, 0| EHLE0| 2,027MWY
(£ MwW]
i 5 A X
LS o S A B R VLS B S s oS e = - T A |- 1
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The future of oil

Yesterday’s fuel

The world’s thirst for oil could be nearing a peak. That is bad news for
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