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Back grounds of the presentation
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Social value of Renewables ]
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@ Environmental preservation value of the earth:
7| 2 Hol AR
=ETS. REC(Renewable Energy Credit)
CDM, J-A4|CIE, Azl AHSA SO 2 AR THKX| 3}
O National energy security value :
X 0] &2] X|&7tsd. AE HA=ZX],
MH[XHA EE
= Market value ? ?

O World peace value : AFIE™ MEHO| 35| 1|

= Market value ? ?

© Regional environmental and economy value:
PM, 5 Ch7| 22 AKX, X|F 172 2tE X2 9
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S, X|Fe| 7ted =X
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Aims of the presenatation
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2-1 Trends in the portion of renewables power in

Korea and Japan 6.4%

(2015)
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2-2 Portion of renewables power in OECD countries

(2014, including hydro)

h
J (o

( Korea(2035)
l 13.5%

[ Japan(2015) ) /

)

(2015
l 6.8%

% EEN o) —

|2els]T

- AaeBunp

sgnc 22z

BIUols

SpUBIS 13
pue|jod
salels paiyun

(SEOZ)Ea103 _

ueder

14.6%

TN

 ejeJisny

aouea

. wniBleg
| oomxapy

wopBury pauun

- Buanoquiaxn

[ Kexan

- cignday yeao|s
puej=u]

EEEN ]

[ Ausuaaac

- puejuig

BIU2A0|S

|

umeds

211YyD

- Ajear

uapanmsg

M ELIUS ]

PUEISZIMS

B jebnuodg

EpEuED

puUuEEaZ Mmapm

BLISNY

B Aeando g

pue|a>]

100%

30% -

0% -

0% A

W%~ H 1 HH A H A

=
=

|22

Hi Pl : 1IEA(2015) OECD Energy Balances



2-3 Power mixes of 2030 in Japan

10,6509 kw/ geo 1%F &
9,666 HdkWh Biomass
7 ~4.6%
10.7% }renewables : 6%
wind1l.7%
PV 7%
(43.2%) nuclear
Hydro
R7%™E) | LNG 8.8 ~9.2%

26%xs) | | coal CCSAM™X| &S
(MEtstEd ot
OF 1391 ECO2HIZE Of Ah)

e (%)
2013 2030
(actual) (estimated)

=X METI(2016)



2-4 Renewables plans in selected countries
(portion of power mixes)

Korea : 13.4%(2035)
Japan: 22~24%(2030)
EU: 45%(2030)
Germany: 40~45%(2025)

Sweden: 40%(2020)
Portugal: 60%(2020)
UK: 30%(2020)
France: 40%(2030)

California; 50%(2030) |
—/




2.5 Power mix plan of China in 2050

(High renewable penetration scenario )

8,000,000 [T
S 7.000000
£ 6000000
1)
2 00000 - PV(36.5%)
g 500,
B 4000000 N
=
B 3000000 | ooennememeeneenes e - . = e -<+— Wind(32.5%)
- .
2000000 foceoecoioieeoe =1 S
0,
1000000 l_ mws BN S N BE BN W < Hydro(7.5%)
2011 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 | 2045 | 2050
Chemical energy storage 47,179 | 106,061 158,525
Pumped hydro storage 29,608 | 38,490 | 50,038 | 65,049 | 81,311 | 93,508 | 107,534 | 123,664 142,213
m Ocean energy 1,000 1,000 | 1,000 | 1,000
m Geothermal power 3,750 | 11,250 | 11,250 | 11,250
= _Wood pellets power 1,100 | 1,980 | 3,221 | 4,955 | 8,200 | 12,329 | 27,465 | 32,854
m_Straw and stalk power 3,402 | 6,738 | 11,250 | 15,573 | 24,431 | 38,345 | 50,110 | 58,084 | 61,047
Biogas power 382 | 16,192 | 39,306 | 39,304 | 39,304 | 39,306 | 33,730 | 34,681 | 39,306
m Municipal waste power 2,011 5,040 | 8,400 12,5674 | 18,899 | 33,484 | 54,215 | 72,544 | 80,857
»_Solar power 3,763 | 42,025 |157,025 | 500,235 | 1,048,858|1,657,055 | 2,206,333 | 2,678,200 | 2,696,164
Wind power 48,350 | 114,880 317,088 | 632,176 | 1,103,944(1,663,348 | 2,092,248 | 2,287,630|2,396,591
m Hydropower 230,670 267,099 313,973 | 402,363 | 440,752 [460,800 | 471,881 | 512,000 554,140
= Nuclear power 12,570 | 42,790 | 50,500 | 64,000 | 66,000 | 69,000 | 78000 | 85,000 | 100,000
Qil power 1,224 | 1,166 | 1,139 | 1,098 | 1012 | 862 824 824 824
Natural gas power 32,649 | 94,273 110,355 | 125,909 | 130,119 |156,818 | 173119 | 191,750 219,834
= Coal power 749,062 | 822,495 |1,083,388 | 1,079,878 | 1052,150|1,037,588 | 972,299 | 928534 | 886,691

= 7; NDRC(2015) China 2050 High Renewable Penetration Scenario and Roadmap



2.6 World power generation capacity by type in the New Policies Scenario

2015 2040
6 393 GW 11170 GW

® Hydro
2% W Bioenergy
= Wind

\ Solar PV
4%

m Other renewables

Fossil & nuclear

1%

Renewables account for nearly half of total installed capacity by 2040,
up from 31% today

X} 2;1EA(2016)
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3-1. outcomes of FIT in Korea(2002~2011)
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3-2. RPSin Korea(2012~ )
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3-3 renewable target of RPS in Korea

m . “W = “ = mmm

Renewable 10.0
target
(%)

T °I$%E.L%S,%”‘ AH| 500MWO| &2 HRotd QY= D™ AR KT A AHSH=
SHHE SO0 A 53 ol|of o= AMXH L0 L K| HHEFO IHI%

2|1, 2013 9] 9] Dg—aaots 9, 120GWhO| i =,
Source: Ministry of Trade, Industry and Energy (2014)

3-4 Special target of PV in RPS of Korea
—mmmm
Generation target (GWh) 1,156 1,577 1,577

Facility target (MW) * 220 330 330 320 320

Note: Power companies which have 5GW capacity should purchase more than 50% of extraordinary obligation supply
target for solar PV from the generators under 5 GW by long term contract over 12 years.
Source: Ministry of Trade, Industry and Energy (2014)



3-5 REC trend of PV in Korea
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4-1 RPSinJapan (2003~2012.6)
| year | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010

supply target 7320 7660 8000 8340 8670 9270 10330 12200
(GWh)

supply target 0.87 0.91 0.92 0.97 0.99 1.05 1.16 1.35
rate (%0)

=obligation supply amount and rate of Korea in 2013 were 9,120GWh and 2.5%

BhEHOETENRICEHARPSEREEERAN
14000 T
l l WIOER 1.6%
——FfEE 122 (R Kivh
12000 —
1.4% 1.35%
-o-RER REzEEAAR B
100.0 — S//,f 3// / 1.2% —+—dLiEE
—B-®dt
800 3—--'1"7""‘f /G 1.0% e
7 / o
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) o
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e SN
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o Hil4 HIl3 Hil6é HI17 e H19¢ H120 H21 H22

Source: Agency for natural resources and energy



4-2 FIT of renewables in Japan

Power sources FIT prices (yen/kwh)
H| 3L

(Years of FIT 20 years)

2012 2013 2014 2016
PV (under 10kW ) 42 38 37 25~33 10 years
PV (10kw~ ) 40 36 32 24 20 years
Wind (under 20kW) 55 55 55 55 20 years
Small Hydro (under 200kW) 34 34 34 34
20 years
Small Hydro (200-1,000kW) 29 29 29 29
(1,000-30,000kW) 24 24 24 24
Geo-thermal(under 15,000kW) 40 40 40 40 20 years
(15,000kW~ ) 26 26 26 26
39 39 39 | 39
Biomass (thinning wood etc. ) 32-40 32-40 32-40 32-40
20 years
Biomass (other woods ) 24 24 24 24 y
(construction wastes) 13 13 13 13

= *]: METI1(2016) 21



4-3 Trend of Renewables capacity
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4-4 BT} EYQUTO| Q|| FIT 7420
APY AL

IRR PV(10KwO| ) A IRR Other Renewables
More profit More profit A d2E7Hof
(IRR1~2%) | (IRR1~2%) O|&H{z{7| 7t
Proper Proper Proper Proper
profit profit profit profit
>
2015441 781< 201542112 721¢
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4-5 Trend of unit price of PV(under10kW)
and average electricity price in Japan

Unit Unit price

price (including subsidy) == electricity price
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4.6 PV capacity as sizes in Japan

(MW:2012.7~2016.2)
??:ZS?S)TSI\;\ZA)/ Number of sitesin( )
5,809MW

(3,872)

3,877MW

(869,555) 2,830MW

(4,054)

2,637MW

2,564MW
(217)

(10,920)

Under 10KW 10~50KW  50~500KW 500~1000KW 1000~ 2000KW 2000KWLL_E

4.7 Wind capacity as sizes in Japan
(2012.7~2016.2)

Number of sitesin( )

431.5MW
0.494MW (45)
(53)
Under 20KW 20KW~

X2 : METI(2016)



4.8 Outlook of small wind capacity in Japan

ok 33,000
TH2|;kw

I Installed
B  Approved
B outlook

2014.12 2015.4 2015.8 2015.12 2020

At&; Small Wind Farm Association of Japan



4.9 Monthly FIT charge of average
household (300kWh/month) in Japan

Charge rate 0.22 0.35 0.75 1.58 2.25
(yen/kWh)

Charge amount 66 105 225 474 675

(yen/month)

INE=SPNEE LY IR PAES



4.10 levelized FIT unit price and charge amount in Japan
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4.12 Generation Cost(yen/kWh) and CO2 Unit Emission(g-CO2/kWh), Japan

Generation CO2

Generation Generation CO2

cost cost cost
Nuclear 8.8 20 8.8 20 8.8
Hydro 10.8 11 10.8 11 10.8
Coal 7.7 943 7.8 881 7.8
LNG 10.8 473 11.4 430 11.8
Petroleum 16.7 738 17.9 738 18.9
PV 16.0 38 9.5 15 5.7
Wind power 14.1 25 10.2 25 10.2
Geothermal 12.5 15 12.5 15 8.0
Biomass 33.6 5 10.9 5 10.9

Center for Low Carbon Society Strategy, Japan

http://www.jst.go.jp/lcs/

20
11
881
430
738
15
25
15
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5.1 Case of Korea

o

/ZCZ o2 9| RPSHA| & Of2Oj| M=, Al XH A4 0f| L{ K| Q] §I7|x-|\

& 20| 02|20} £3 ATHE MEHA Of LA X| AFSS
SA0| 0{2{2 I}H|= Q1 QIc}

A ABAYTE hEA2IRfO}o)] of2le 27

= A X} A0 1| X| 0| X| & 7}%| 7} ALl y,

f

\_

=3t MHLZ 2015EE E1 100kWO|3} H ™\

At XOf| Al ciet SEX|E =X & HA

=Ef L™ ol Chat %H“:L o|F 2| 30%0| &
100KWO|5Io| ™ AIAXIAH AN RS O F

=MEA|=, %2 50kWO|5} Eff et
AFRIRFO A= 1KWhE, 100910 T8 7}2 o) &l
(5HA|BH

-/




5.2 PV facilities according to the size in Korea

(2014)
XA A MAFEO|HX|ETO| O 2 M=
SX| AR S}, SOASSA 7| SHOME X| Y23 e

347,022

259451
229,549

1 166 39g9
[

1~3kW

~1kW 3~10kW / 10~50kW  50~100kW 100~1000kW 1,000kW-

=8 |5 (2015)
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5.3 Case of Japan
Features and challenges of FIT Japan

2012 NI A Z EYES SHCE 25HE
— 201141.4%, 2014 3.5%, 20154 4%, 20163 6%(+2K|2|)
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0S2| Z|3AHE 7}s
— 2015H0{ E0f| EfL& SH2 = Qo 5.7% H[AHEIs

CO, Artnt M RH|E HZ
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5.4 BEAEEIRILF—DEEMBELED
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5.5 Number of renewable energy companies established
by citizens
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Community Happy Solar
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5.7 Ohisama sinpo In lida city
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5.9 Potentiality of PV except buildings in Japan

~\ (Et2]: MW)
Arable | Abando |Surface | Terrac | Parkin | Landfil | Vinyl
land of lakes,| e land |garea |l area
swamp
side,
dams
potent 34,284 38,797 34,416 23,712 9,370 7,354
iality



Solar Sharing
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zCz Social value of Renewables ]
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20164)
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6.1 Business size of PV
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6.2 Gasoline tax and tax revenue of Japan

| eeneOOl) | e

Gasoline tax (national tax) 2386billion yen 48.6M1/2
Local Gasoline Tax (local tax) 255.3 billion yen 5.2 /¢
total 2641.3 billion yen 53.8H/2

X2 B 754 (2016)
6.3 gasoline tax and tax revenue of Korea

A o) igorsae

Transportation*Energy* Environment 13727,388H 2l 52974/8
Tax

Driving tax 325,557<1 9l 137.5971V/2
=T

Education Tax x| |:C|T-A-” of 275 608 ¢l 79.4940/8
=)

= 2 197 3,553 21 0| 745.9949/8

A= EBEEST (2015)
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Thank you for your kind attention!




