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Long term Policy for International

Global Warming Measures

USA withdrawal impact on global emissions

Important initiatives for GHG reduction
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Paris Goal: 10 years left not too overshoot CO2 budget

Implied CO, emissions of fossil fuel reserves vs. remaining CO,budgets for a 2°C pathway
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2014 Global CO; Emissions from Fossil Fuel

Combustion and Some Industrial Processes
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lapan 4%
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Source: Boden, T.A., Marland, G., and Andres, R.J. (2017). National CO2 Emissions from Foss

Fuel Burning, Cement Manufacture, and Gas Flaring: 1751-2014, Carbon Dioxide Information

Analysis Center, Oak Ridge National Laboratory, U.S. Department of Energy, doi
10.3334/CDIAC/00001_V2017.
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carbon dioxide equivalents)

US emissions declined but still
high

No climate action might increase
emissions in the next years

U.S. Greenhouse Gas Emissions
by Economic Sector, 1990-2015
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http://cdiac.ornl.gov/trends/emis/tre_coun.html

Renewable Energy and Gas dominant Energy Sources

World Energy Outlook 2016
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But even then, energy sector
are not on track for a 2 °C scenario

To achieve 2°C target
the energy sector must
be carbon-neutral by 2100
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Renewable Energy

Phase 1: Feed in Tariffs, Financial Promotion

Phase 2: Market driven; Energy Security; Storage
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Share of renewables in global energy use by country

AW RENA

2016 EDITION Inematione Rerewntie Fnergy Agency
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Costs for renewables are falling

IRENA 2014-2015: AT A GLANCE ®@® IRENA

Intemncrional Renewabie Enengy Agency
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Investment cost pathway for selected technologies (Nuclear 6000€/kW)
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Source: Schroder et al (2014) and Gerbaulet and Lorenz (2017)
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. Global Energy Transition not stoppable

USD billion

v—-

_#-
2004 2005 2006 2007 2008 2009 2010 20n 2012 2013 2014 2015

= Renewables ex large hydro === Fossil fuel === Nuclear == | arge hydro

* Globally more investment in renewables
than in fossil fuels

 Fossil Fuel companies are going bankrupt
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Initiatives to support renewables
Priority access to grid

Climate Goals: emission reduction goals
COz2 Prices /Emissions trading

Promotion of storage, smart decentralized grids

Sector coupling: energy efficiency of buildings and sustainable

transportation
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Advancement of electrification &

possibilities of low carbon

technology
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Energy transition in Germany

No nuclear power by 2022

Increase of renewables by 8o % by 2050

Energiewende und Versorgungssicherheit NZTITI BERLIN
27. November 2013 13



What happened before...

Renewables and power exports hit record high in 2015
Electricity generation, demand & exports in Germany, 2003-2015

Source: AGEB (January 20186) | Ol waste, etc
700

Domestic demand
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Energy Transitions changes all sectors
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The Energiewende in Germany: different solutions needed

Load management

Ml CHPs: Electricity and Heat

Expanding renewable energy

Energy Generation

@ Storage Options

Ml Smart Grids R

% Power Quality

Storage Self-healing

\l Grid Extension to Scandinavia = 2 oy =
@) Power Storage | )
. Electricity Market
il Virtual Power Plant” @emam Response
Source: http://www.vettecorp.com

Quelle: Stadtwerke Minchen
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SUSTAINABLE

TRANSPORTATION AND
BUILDINGS




Energy Transition: Sector Coupling

Mixing Valve
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ource: http://www.bi-bigben.de/elements/hybridkraftwerk1.5pg
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,,/We need a more integrated approach.”

Connecting the Energy Sectors
Example: Power to Heat, Power to Gas, Power to Liquids (Power to Chemicals)
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"Power to Heat"
CHPE district heat

Energiewende Trends Energiesystem 15 en.pptx
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100 % renewable energy system for all

sectors feasible , economically and

technically efficient

A global transition to

100% RENEWABLE
ELECTRICITY

is feasible at every hour
throughout the year and
is more cost-effective
than the existing
system
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Energy Watch Group Study 100 % Renewable Energy

Solar PV

= Wind

® Hydro

B Geothermal
Biomass/Waste

W Fossil Coal

= Fossil Oil

= Fossil Gas

¥ Nuclear

H Others

100% renewables bring GHG emissions in the electricity sector down to zero, drastically reduce total
losses in power generation and create 36 million jobs by 2050
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Thank you for your attention!

AN BERLIN

DIW Berlin
German Institute for Economic Research

Mohrenstrafle 58, 10117 Berlin
www.diw.de

Editor
Prof. Dr. Claudia Kemfert




ET4-JLE T—ay
FIMMIRIILF—IREEHRR
Claudia KemfertZ(1%

2017J:—11J 113 E

Claudia Kemfert#i2
20174118138 RNJ)LY>




| R B 7 st BRGm BR 1B 3 SRS TR] 1 7=+

HhERFRAE TDCO,HEH SR RB 26115 K H B
BEVNRAREFDT=6 D EELEA

N1 BERLIN
1



. - NYERZ RYI0E h—FRoN\DybMIHFYRSN TULELY

IR BEEIZKBCOoHHE VS
2CHEZERD=OIZEFARSINBCOHEH#Z

b
3.0-54

» 01-0.3

0.3-04

14
11

10 ‘ ETHOENEEHEZHIE
- - . TOLELHY.
CO2HFEE 66% 50% 33% %I;II’\ - ﬁl*/\@?ﬁﬁb
e EVIEIGEMKROHEN D
< AR FETEXR HR TEE o Ak

@ Bl ETER @ "l EX

N BERLIN
2



SUERZEFRIEM S D KE D RHIE

"REOHHEETRAMMERICHHEDD

LR REORTLEETOERILD ERELTRLLAIL
H# R DCO,HhH B (2014%) - SUREBADRIGELTIESRELH

H = (3 1E 0

RKEDEEIFANOBENRAAHHE 1990-20155F

4,000
fhE 30%

,000

,000

HEHE (100/5CO2aE k)

,000
BEX 4%
0
Os7 5% 1990 1995 2000 2005 2010 2015
Year

® pmx ® mx ® T © gz ® zE

L
Hi 88 :Boden, T.A., Marland, G., and Andres, R.J. (2017). National CO2 Emissions from Fossil-Fuel HiBL: U. S, EPA’s inventory of U. S. Greenhouse Gas Emissions and Sinks; 1990-2015
Burning, Cement Manufacture, Gas Flaning: 1751-2014, Carbon Dioxide Information Analysis Center, http://www.epa.gov/climatechange/ghgemissions/usinventoryreport.html

Oak Ridge National Laboratory, U.S. Department of Energy, doi
10.3334/CDIAC/00001_V2017.

N1 BERLIN
3



BEIARILF—EHRICERZELIRILT—IE

World Energy Outlook 2016 iea.org/WEO (jea

37% 1.5(&4 2040£

all

_Te.
~ .

TSN - BAARIRLE—DRER
2040 * - +37%

TOEHZET o

____________ 103.5mby/d
/. “_ 05% - -ESB#ELES50005E

ZFOBEZHNTH, TRILF—DBHFTODCO21E2°CL T AZEEIC
FEHHEITEELL

25 4k
2°CHOBEJREZERT =D
IRILF—EBFAIE21005F2I2h—RY
Za— I ERBLE TGRS

2°c>7,\ua‘L

NI BERLIN

HE: ERTRI/LX—H#E (20164F) 4



RILF—

5 M B ARSI E . BTz

P8 IRILF—FER

NIl BERLIN
5



HADIRIILXF—FNRIZETE558EOBERIGEIRILTF— 17

OB IRENA

20 l 6 E DITIO N Irtemational Rerewonie Enegly Agency

#REmap
@ Kazakhstan (<1%)
Poland (1%) ! » Russian Federation (2%)

Ukraine (1%)

European Union as a whole

UK (1%) —

Belgium (<1%) =
France (2%) -
Italy (1%) ,/.

Morocco (<1%) <%

~ Republic of Korea (1%)

/z/ Japan (2%)

(’-

* China

us

——— Dominican
$ Republic (<1%)

Mexico (1%) %

& U [ Iran (<19% N ‘
! \ UAE (<1%) India . '
B Kuwait (<1%) '"d°"°$'a (2%)
‘ ‘ f
Ethiopia (1%) ﬁ F -?.1

Kenya (<1%)

S Uruguay (<1%) |
South Africa (1%)

Colombia (<1%) %
' Nigeria (2%)
Ecuador (<1%)

= Brazil Malaysia (<1%)

Tonga (<1%)

. / Z
Australia (1%) w
Argentina (1%)

Non-REmap countries

0 bBid~ v 713, IRENASRIEOREmaps 71 A WA E Wiz B %
2030 DX EDOHAENFEL XNV F—DEMRICEDE ¥ = 7 ZRT,

N BERLIN
6



BEAREIALF—IXOER

IRENA 2014-2015 ®@® IRENA

interncitional Rengwabie Energy Agency

We i) | ||
i L) —
KD D |
KB CINED
N AT R =
Ay Ocp | —
doh Civp | I—
Hi3A ——
KR A e
I
[=—
=

(USD 1-18/MMBtu)

LNG
(USD 6 - 12/MMBtu)

R

BAAREIRILY— = Jj;
3 TA— |
OR DR G759 ) : ' , : | .
0.00 0.10 0.20 0.30 0.40 0.50 0.60
USD/kWh

Il BERLIN
7



FAfrAlx &R LD R@EL (J&EF716,000€/kW)

4000

3500

J
<
<
<

2500

2000

¥R b €kW

1500

1000

2015 2020 2025 2030 2035 2040 2045 2050

EDOEFIREE

L
X

o

L
3

a

#

INAFTA B (B F) 1) (L) N

o M (ANGR])  e— R (SH[f]) = Power to Gas

Hi#8 : Schroder et al (2014), 35 XU Gerbaulet and Lorenz (2017)

N1 BERLIN
8



L7=157K

PV il
(NUSS PERWATT)®
$76.

LN 5 JAEIIN0))
L Eh
—

AR

SATHALARN |

e - B
Bl

Source: IRENA N1 BERLIN
9




. HAERBETOIRILX—EHITIEDH SN

USD billion

250

100 e U

L —

e —————

0 =
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

— KBRRKDUSNDEIR — (LEPAK e mF e KERRKD

ftt R (Z (LAL T IR CIL KB A AT AT L ¥ —
IZEYB<BESNTING

L BBMERIIIIETI TGS

Il BERLIN
10



BAERIRIIL T —IEICHITHEE
RE~NDEBXET VLR
SIEZEMYMAA O BZ: B S HIRE B 12
CO,{ifi#&/HF i = HX 5|

ZBE. pHBAT—R )R DX IE

BRFTEHE : YD TR )L —Rh R4 EFek Al BEARHa X

N 1] BERLIN
11



TR R RRIE:

% filT 0D B BETE

NIl BERLIN
12



FAVIZEITAIRILF—ERE

FF CICIRFHAFEBDRE

FRTICHE

Energiewende und Versorgungssicherheit

20134118278

= AJRET R ILF—E80%ITHEK

NIl BERLIN
13



LARMAI AN EEE TULM= 0.

BAFREIRILX—LEHREN2015F (BERBE R

FAVIZEITHHE. FE. 8t (2003-20155F)
HiBL:AGEB (20164E2 ) / *&H. BRE. fth
700

2003F LIBEDZE AL, BEALIIETWh

e ==

EESES oo

R
=

=

fik Ox—FRa—)b) 17

161

we | ®RAR | BEFH

“EE |

160
120
80

40

-40

-80

B iR zotx ~ BETR gamng
(IN—Fa—J) IRILF—
German Energy Transition energytransition.de €c) o sn

N BERLIN
14



IR FT—EBARA LGN TFIZELTE =0T

d\

Al

' I'
YT P ¥ - R L WbiE
: F ATt

www.e-energy.de/en

11 BERLIN
15



FVICEITHATRILF—Erif . B HRRENDE

i B E

M O— T RL— Ty BREE

o BERREIRILF—DHXK

TRV F—EE @ AT av
] ;z::?___r~{7btjt/rf .  ;

EHABE O
74’21:1_%_%% |

A—F
BEg " JVvE
RIWE T2

W AN OFETADT )y LR

Y VPP ({REFEFT)

Source: http://www.vettecorp.com

FIYRLARYA
4 i Stadtwerke Miinchen

NI BERLIN
16



Il BERLIN
17



I)LF—ERih: EP9EE

K% )
§ TWER
/ (M=
: % -t #%)

P & S
TS5Ur2%

AEES
S RE—

B&ALT
ﬂ K&

l KRRTF—3v

NAFHR(E3BHILER)

]
; 2P -
e " .\\

INAA T RETE

Hi B8 : http://www.bi-bioben.de/elements/hydridkraftwerkl.jpg

NI BERLIN
18



[KUEE SN =BV A D NE ]
IRV —ERPARE D EE

Bl: BEAMSEAN BADNSHAAN BADLKREAN (BEHHSEHA)

B A/ KBS

ol

[ KEE
e
T
. e
ESHE
N\
=
CO,fit§a .
Bl /142 R) : .
TBHH S HMA WAS Bt B B

a—YxzRrL—d 3,
SRS AR

Hhig m R

218

- \

1] BERLIN
19

Energewende Trends Energesystem 15 en pptx


Matsubara
テキスト注釈
ドイツ語部分は仮訳をあてております。ご確認いただけますと幸いです。
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