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Billion tonnes of CO,/yr

Timing of net zero COz

IPCC 1.5°C E 1A

1.5°C: 2030, 2010 CHH| 45% Z=
2050 H=: wHiE 0 &g
In pathways limiting global warming to 1.5°C 20(:: 2030'—3, 2010'—.;=| EHHl 20% 7:."—-;:—

with no or limited overshoot as well as in g HS- A == CFA]
pathways with a higher overshoot, CO2 emissions 2070 'j 'j T HH = 0 = o
are reduced to net zero globally around 2050.

1.5°C Of A X| gk AlLtE| 2
(2010 CHH| 2030, 2050 H|)

) ' - CO2H{=: 58%, 93% =
S0 Four illustrative model pathways _ il%—OHLJlXI—’.\—R 15%[ 329 ?:,l'—f—
L - M XYAE H|=: 60%, 77%
e e - 1IXHOIH X| RHAHE H|E: 49~67%('50)
e 2 e = S TEP T E
34~71%(50)

Pa

Line widths depict the 5-95th
percentile and the 25-75th
percentile of scenarios

Pathways limiting global warming to 1.5°C with no or limited overshoot

————— Pathways with higher overshoot

ys limiting global warming below 2°C
(Not shown above)
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70
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50
Q
«
o
[&]
o Turquoise area shows
pathways limiting global
40 | temperature increase to

below 2°C by 2100 with
about 66% chance

20

Green area shows pathways 1.5°C

limiting global temperature range
30 4 increase to below 1.5°C by
2100 with about 66% chance

UNEP Emissions Gap 2018

No policy baseline

Current policy scenario

/cUnconditionaI NDC scenario

> 3.2°C : 2100
—> 3°C: 21004

Remaining gap
to stay within
2°C 2°C limit "
k.l LR M
range es‘:idr:?ar;e
of level

Uncond. NDC case

5, 2°C: 201714(53.5Gt)
Remaining gap CHH| 25%Z =

to stay within

1.5°C limit

Uncond. NDC case

Median estimate
s onsistent

> 15°C: 55% &=

I
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M A =? — UNEP Emissions Gap 2017

Annual Global Total Greenhouse Gas Emissions (GtCO.e)

70 q
Baseline
60 1 —
Current policy trajectory
Unconditional
//ONDC case
.—’—-’"’_CConditional
w0 . NDC case
Remaining Remelniog g
to within
e o ) —— bt
increase to below 2°C by 2°Climit of level consistent
2100 with > 66% chance 3 with 2°C:
——————————— 42 GtCOze Median estimate
(range 31-44) of level consistent
40 1 with 1.5°C:
36 GtCOe
i s L e o
increase to below 1.5°C by 2100 =
with 50 to 66% chance
*kbD: 2017 CHH| 20181 GAPO| O &l
- MEZ2 AlLIE[2 50| 7o Z2 &R0,
2015 2020 2025 2030 O|= AlLt2|22] CHE &2 CDR(Carbon Direct
Reduction)Q| Zl=M0f Cisl £ = 0|2},
ThsatEl 2 M7tA 25 a7 :

MlA=7? — Climate Action Tracker

Climate Current
2030 EMISSIONS GAPS R Selies
CAT 2017 projections and resulting emissions gaps in L
meeting the Paris Agreement's temperature goals
= 65
§ Pledges wac
I Emissions
S 60 : gaps in 2030 o
S & o
g Current policies 2C 1.5°C +2,; g
R e ——— ., _+— Ny iy +3°C
s
2 X
a
‘E S0 § v
(7] o ol
9 8 ] +2°C
o 45 O %
v - < -~ e ~
3 Historical o [¢] ! +1.5°C
o incl. LULUCF - ~ N
c 40 -
@ IS (%)
@ S o
o Ve -
B 35 Yo
] -~
<] N
y — S taTTTeeeenes
Emissions
gaps in 2025
# zc Global
obal mean
11-14 GtCOze temperature
20 15C increase
1990 1995 2000 2005 2010 2015 2020 2025 2030 14 -17 GtCOze by 2100

The “gap" range results only from uncertainties in the pledge projections. Gaps are calculated against the
mean of the benchmark emissions for 1.5°C and 2°C.
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2°C AlLt2| @ 3H32 HiZ 2

205011 =g

2010 2030 2040 2050 2010CHH| 2030CHH| =N

GHG ClimateActionTracker 656.6 319 112 -96 1.15 1.30 Climate Action Tracker

IPCC-EastAsia 656.6 536 383 230 065 057 :'°6h" 2:;'3 EH;!%E’Z:;G%

IISA HEAL - OLA|OL K| AU S S ZLHE 656.6 536 348 233 0.64 0.56 O|AFd

SAZY -HIESH 7| HIS 656.6 536 375 270 059 050 ojad

ISA La] - =HHIE 7|02 656.6 536 340 224 0.66 0.58 0| AMH

QIS E 2k =7 L 656.6 536 412 250 0.62 0.53 0|AtY

GDR 24| 656.6 536 165 8 0.99 0.99 o|¥¢

L5 [E
H|m gigg g;z;sé sug 656.6 536 327 204 0.38 OECD 7::%%:&%:&%
=-Co27|&

Ol g, M7IZHA &S It 2050 M Eha LFHEF 41 1 2017
Hoehne et al., Regional GHG reduction targets based on effort sharing: a comparison of studies, in Climate Policy, 2014.
Hoehne etal. @ 1= IPCC 2 11 A{ 7} OFA|O} Hi =2 FE 2F MH(30~50% L4 =)0 2HE AABt =R Z,
Ol =20 M= XS B M2t SEZFS MAISHE A1, oh=0| £t East —Asia= 9f 58~76% Z =S F Al
SUUR A 65%E H=E= MEY
ClimateActionTracker, 2018
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South Korea joins ranks of world’s most =

polluted countries

Growing concern the root cause of toxic smog lies at home and not in China

Seoul's skyline lies shrouded in smog. This year the city is regularly in the top three of at least one global ranking of polluted cities
© AFP
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https://www.ft.com/content/b49a9878-141b-11e7-80f4-13e067d5072¢
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MEREN 0.0270 0.0086 0.0290 0.1348
NG & 0.0019 0.0004 0.0028 0.0028
<FQ WHAE 0| M HX|(Pm2.5) b ETF SHotH| 1 >
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Z7|eg=d 0.782 0.258 0.526 0.285 0.058
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CHAM ZFARH 2H Moleg HOtLE LELR?

B3 S Ao r=1
22 {50 e 7RO
200KWh 0|‘c‘>‘|— 910 933 41.3
201 ~ 400KWh 1,600 187.9 52.9
400KWh _’F_I,l|- 7,300 280.6 5.8
SHAH| 100.0

<UHA AREE HMETH

[

712t ERE T T = NG = 7]et EF
2018/08 61.7 80.4 102.1 194.3 124.4 127.3 100.6 89.6
2018/07 63.1 87.4 97.6 202.6 122.3 127.2 98.6 92.2
2018/06 60.0 83.6 96.2 199.7 111.0 115.0 97.6 86.8
2018/05 55.4 Al 93.5 166.3 101.5 106.0 88.8 80.4
2018/04 57.6 80.5 96.2 185.7 103.7 108.1 90.4 83.9
2018/03 67.5 92.2 109.0 152.2 124.4 131.4 97.7 98.7
2018/02 64.0 88.2 105.7 153.4 122.6 135.6 97.5 95.1
2018/01 68.1 91.9 110.4 142.9 126.1 142.3 100.6 99.6
2017/12 81.2 78.0 104.1 141.3 120.4 127.3 96.4 93.8
2017/11 69.0 68.6 89.7 160.0 102.5 103.5 89.3 80.0

CHQ|: 2 /kWh
Z=X: http://cyber.kepco.co.kr/ckepco/front/jsp/CY/H/C/CYHCHP00206.jsp (Ehel:2/ )

http://epsis.kpx.or.kr/epsisnew/selectEkmaUpsBftGrid.do?menuld=050701 17
Denmark 7,:;{7[3:,:[‘ —?'}g 2017 Germany M7| 22 +4
[%]
0,
[/O] Other allocations
26l
20 2 Market Price 5.7 Franchise fees
25.6 7.0
16 Distribution Electricity tax
Transmission 15.9 vaT
4 . ' vacirament sals
Public Service d .
Obligation
42 TAX 235 EEG cost allocations
195
39
Network user charges including
VAT metering, billing, metering station
operation

=< NS0l H X[ F 2= 23.5%

Korea M7| 232 F/d

%] 4491 /kWh 2= 7}
10 & < 8,800~17,600
S
Market Price?
7|87 =
VAT

86.3

EX: staH)|MHARR 2O~ 18

https://www.enbw.com/.../einzelkap.../gener
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202GW
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B et
e Hpo|2 | 28 | 7hA | 42 A | otz T
s4 | sa SoiE |z
2017 42.71 50.8 5.26 7.38 5.6 295 | 4.44 25.05 21.29 10.8 91.08
2002 0.3 11.98 0 1.32 4.9 20.3 5.3 28.29 20.30 | 22.43 96.62
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2050 F 24Al7tA, 19904E CHjH| 80~95% Zt=

1,400 -
Other emissions m Energy-related emissions
& 1,200 -
[]
2
§ 1,000 20%
g
-~ 800
g
E
£ 600
2
2 400 -
a
5 80 %
© 200 T
x
= -95%
0 T
Z < < <% < N <
o % %o % %o % %o
ZX]: BDI — The Voice of Germany Industry. July 2, 2018
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HEX] A A A ='_‘=O-II=l|:O|7|-*xa|:
EI_-II |_|'=|: T o aE: o H |;I"'|_o— o= d—l
Bubbles: Mt CO,e 1990 (dark) 2050 2050 2050
% change vs. 1990 vs. 2015 (bright) current policies 80 % climate path 95 % climate path

Power sector 22% ‘ 1% © -89% © -100%

' ndustrial processes -36 % . -41 % 'f: ) 51% ®© 87%
ndustrial heat/steam -32% . -52 % O 72 % . -99 %

2% . -44 % O 3% © 100 %

©—o Mobility
[ Buildings -39 % . -70 % © -92% * -100 %
Agriculture (M ™
-46 % 58 % ) -70% o) T4%
other T i,
b 1990: 1,251 493 -61% 254 -80% 62 -95 %

2015: 902 (-28 %)

ZX: BDI — The Voice of Germany Industry. July 2, 2018
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EX: 22E WD 2 ASXt 2 SX S, s=20uUXsH

http://www.energy.or.kriweb/kem_home_new/energy_issue/mail_vol71/pdfiissue_174_01_02.pdf

MeasATie B2 o1 | A B, |k} AlCk
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Primary energy consumption mix in Germany 2017

in petajoules & percent
Source: AGEB. ZSW

Hard coal
1.0% v 14

13.19% ~om

Petroleum
346% ~o7

ZX{: https://www.energy-charts.de/power.htm

BDI — The Voice of Germany Industry. July 2, 2018

m Hydro power

= Wind 9%
= Solar

= Geothermal

= Waste

= Biomass

EX: UASAHEZ 2018.11

83 14} 0| L X| % B2 HIS 2017(%)
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X dofl L x| M 7|=}k AlCH
247128} OIMHX| 22X siZ
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Installed capacity (GW)

255

208 73
-

195

A ER

413

2015 2020 2030 2040 2050 2015 2020 2030 2040 2050 2015 2020 2030 2040 2050
Current policies 80 % path 95 % path
PV I Wind onshore [l Hydro [l Residual Il Gas M Lignite
I Wind offshore Storage [l Oil Il Hard coal [_]Nuclear

ZX]: BDI — The Voice of Germany Industry. July 2, 2018

Mol x] o, Z2S2e|e] Eed

Area proportional to the installed capacities

SR E

~ 30,000 plants ~ 221,000 plants > 1,600,000 plants
1,665* MW inst. wind in Germany 2,233* MW ins. wind in Germany 49,628" MW inst. wind in Germany
Source: 50Hertz. 50Hertz, TenneT, Ampnon, TransnetBW, Google Earth: *‘BWE Figures PV @ Wind @ Biomasse

Z=X: 50hertz July 3, 2018
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23 VBN AISASSEY, oJLiSIHE, BT IRWIA HHEEA)

O 0|9} 2H&A5t0,

m 204099 ORI+ SHE FY5H7| AAsiies A= HE §Hel 227t E
28 UF AN St It 220 SO Sl ¥k HAT Y70
et= Q140 ERst,

B SHS 0|S517| oM HRoh Algstal SR8 Ag 4 gy 2ot 24 &
F17t HYE A{0F 30,

B =H ZYS ffeh 20199 E Oshor & 2EMO| AFLICH

50 33 UR|7I=AE 2A7tA

Y OMEX| MZol S A=




5

EEXIR

IH

Het oL x| =

Ut LM HAHX] =] OfA







2 U ONHA TS Y
oLiZ| SE 4040 DML

SR AKHAOILIX] 5] OJA}

23 9t vlol ol W YWIFO AuQboAE AAo|UIA LA FS T
SAt2 AASA RREUC 97280 BAG AoUA B Alueled

i
mo r&

AR B T2 204088 40%7HA] S2SHA|RE X Y0 H K| =3 H
Hergh = e ZtAER 3 ESS S0f Cigh £Xjet ASEZES fT SHY

| S 1stE4m vg 5712 efstn AU,

ra ojp £ ro
0x

4m
>

::’4
oZ,
=2
4
o)
N
o
o\°
Ul
ity
X
olr
o
i)
ra
Ho
>
>
Mz
=
2
>
>
N
N
iu)
19
U
T
=
oZ
ol
_,d
ol
Do)
=
oZ
=
4

Algat A 47142 20309 €
H|&4H Av| 8 & 38|88 7Horst

36.1%. LNG 18.8%, AIX}AY 20.0%, F+Ed

LNG 28 5olM = 53] Eat MI[E SAlof dist=s INGEEUTO| 75T
Y & 2 AR AIste] £A staAlu|uo A /\ig U

UAgA st et A-te2o st Ao Al HlFo] 1% =™ &

gA v52 0.87%p S7tES AsAoz FAstdsHH. o] 7HEY A4

R0l MU AIAITOA AFNUAA 2 7hs SATEA 7t

Oll

247t~ ZE 9 0lMEX| MLS A5 MHMoUX|] S7 4040 F9%eF 53



o, AR Fgol THE 4 BIYLAY FEET SUHHL=A Ao

o2 AFAAS AT A7 SujH NS Hastely] YeiAL B
Helo| gyt =aguch oA AIE AlSa AU5F7I A0 20309 BAY
A U1FS FUAFC] 18.4%2A AU ARl 9.4%, APHE AR|Ao] 2.6%

Fol BAFAAY FEUAS o

- O . &

APAUA] S HoliMde 24t AL a2 AR 24 oAl 2
AR LATA] 4do] puteojop & Ayt 22y tif2 AHAFHA|
AR A8 a9t B o s, AP 3 5oidE AR SOl UA

T 2 oyl glo] DSEAIE EAPL iUt vreo] Aoty Sy
_1

= 1= | a2
Ao =4 U TUW 2L e 20 YAT & 9k e 2iE Aue
24 @A ool 4 ook Byt

H o wmeey AAFAY AoIUA] Sfol A o Uobrt ot Wy
SHSoN HULRE MY 5 Y= FOILX WB U HES HoyPo] A
= ZEsolol FUCH AAFF SolA WSt MY U AbAolA WY Lk
Ui 52 EIYYE, NG 5 AolUIA AT I YEYNIS 15To2N §
S wAmI, 2AZEA U OlNAE Folof TUTh 2016\ TRE Q5
AR AEAOIIAEL L AAAOIAA] g2 U ANEYD 718 BEY oA
ARARUE AR B AREA F5 A0LE AROUAIAE Ade] 7]E7]E
Q o]z FUEYIE FEY HOR JlThstn AsYch.

SA7E Ca)oA Host Aol mpAUUCH RJAIUA]
I50ME ZAFA A S8ed









|
=
w
= K
> g ra P
o -
[y = oIr
= H =
Lam ~ g rq.
- e L
i = B
o - A~ [E
1o ' e = 08
02
X 2 o
L =N
" a =2
=
| |
[T = = = a =
= = = = H = Ji
2 = & & = =
2 2 2 = = Al
- [ c o = >t
= =] = =] %2 2
= = = = g HU
s = = =
m I I T ; o
(] e lo o 02
on 0x 0x ~ )
Al 2 B I
& E i 0z
my = 22| 02
& i e e
2 IS o en e -

tal= o HXH|I™ 2040 57




I.IUXIZEO0r S22 S

O A3 Axste 228 qUAAY 24 X

o AAAHLE M A7 HF Ba, AATIE AN A F7
A7} F=REA Jehbe 2%

22 olUX| Y SR @uD) 22y MYUYA #B} 1971~2016)
12%
10% H H
8%
6% {r
4% i

> > W e
1@%1%6 Aio 4@, so < Nuclear
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Natural gas
Other

=1971-2016  =2015-2016
A}E: IEA018), World Energy Balance: An Overview XH2: [EA018), World Energy Balance: An Overview
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