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What is the German ,,Energiewende*?
Answer 1:
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What is the German ,,Energiewende*?

Answer 2:

Germany is gradually shutting down all nuclear power plants
Declining nuclear energy installed capacity in Germany, 2000-2022

Source: Institute of Applied Ecology, BMJ, own calculations
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What is the German ,,Energiewende*?
Answer 3:
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Germany‘s Energy Future | B

One scenario -
Energie
= flir Deutschland
Germany's plan: ramp up renewables, drive down consumption Das Energiekonzept der Bundesregierung
Final energy supply and demand in Germany 2005-2050, scenario
Source: DLR Lead Study, scenario A ‘@%
energytransition.de
12,000 Final energy in petajoules per year /
— -
- [ |
Energy consumption = 1 '_ i il
Transport
Industry
Commercial
Housholds
Renewables

Solar , . f
- Geothermal, ambient heat ’ '
Biomass and waste
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2005 2010
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v German energy transition: high certainty with long-term targets
Long-term, comprehensive energy and climate targets set by the German government

Source: BM LT
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Challenges of the Energiewende ...
... with LCA relevance

® | ong-term orientation
= |nfrastructures (electricity and gas grid, buildings, power plants,

...) heed long-term planning

= Lock-in effects
= Long planning and implementation procedures

= Long ROI
® Flexibility and storage requirements increase

® Sectoral boundaries become obsolete
= Electricity, Heat, Transportation become intertwined

= Ambitious levels of targets: going ,,to the limits*

Verfasser: Dr. Martin Pehnt 30.04.2013
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/ Life cycle assessment framework \

Goal and scope
definition

4 N\

Direct applicatlons:

- Product development
- and improvement

- Strategic planning

Inventory B

analysis Interpretation ~ - Public policy making
- Marketing
- Other

- /

~

Impact o
assessment

=

N
. /
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What is the role of LCA in the Energiewende?

® First glance: O

® |n the public documents, LCA is hardly mentioned.
= Exceptions: LCA of biomass, biomass sustainability ordinance

= |f you zoom into the “Energiewende”, you will find many
applications for LCAs, as well as new methodological

challenges.

Verfasser: Dr. Martin Pehnt 30.04.2013 11
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Example: Buildings

Today:

® Requirement for new building :
= Primary energy demand QP — fP
= Transmission loss HT*

m Existing building: only weak requirements when it is
renovated anyway

®No life-cycle requirements

. innal energy for heating

Primary energy factor f,: Cumulative non-renewable energy (kWh)
per final energy (kWh)

I Verfasser: Dr. Martin Pehnt l 30.04.2013 l 12



ifeu - Institut fiir Energie- und Umweltforschung Heidelberg GmbH A2 'k

New policy idea: Introduction of a Long-term
retrofit schedule (,,Sanierungsfahrplan*)

Effizienz-
klasse
Efficiency class:
Defines quality of
* the building shell
and
* the heating
system/fuel
Energie-Pass (Skizze)
Gesamt- Effizienz Effizienz | Gesamt-
energieeffizienz Gebaude- | Anlagen- | Effizienz-
hulle technik klasse
I:Eﬁ(
—
— @ a
-
4’)\
L
&
=]
E;denmgia giotrlige Erdgas
o Kh pro e Wohmiiera pad sans e 173
™ = Bew
tz fur Formalien (Aussteller, Datum i1

H

B

A

----- | Aim: Introduce long-term planning horizon
| and reduce lock-in effects.

| Step 1: energy audits

fffffffffffffffffff Step 2: feebate schemes

Challenge: Long-
term robustness

e e e e e e e e e e e e e i e

2010 2015 2018 2021 2025 2030 2035 2040 2045 2050

Pehnt et al. 2012 | Verfasser: Dr. Martin Pehnt 30.04.2013 13
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Example: Building with Heat pump
Option 1: Supply with grid electricity

Challenge: Intertwining of
electricity and heat

Heat pump

Verfasser: Dr. Martin Pehnt 30.04.2013 14
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Example: Building with Heat pump
Option 1: Supply with grid electricity
Primary energy factor

Load and non-dispatchable 2.4 Existing building code
RES Electricity 2020

i = 2

’ = |

2020

L

s ||

-

10

y
Challenge: Intertemporal } — -‘2030

e flexibility

0 lJan Dec

Von Oehsen 2013, using Holzhammer 2013 Verfasser: Dr. Martin Pehnt 30.04.2013 15
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Example: Building with Heat pump
Option 1: Supply with grid electricity

Challenge: Interaction with }

I other policy instruments.

Heat pump

Electricity sector covered Building sector not covered
by emission trading. by emission trading.

Without changing the cap of emission trading, heat pumps increase the price of
emission certificates and lead to more GHG savings in other sectors.
I Verfasser: Dr. Martin Pehnt l 30.04.2013 l 16
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Example: Building with Heat pump
Option 2: Supply with local PV system

»

Challenge: Defining the
system boundary, e. g.
including other electrical
applicances

Strombedarf mit Warmepumpe

—Erzeugung Solarstrom

Strombedar/-erzeugung, qualitativ

v

Heat pump

Jan Dez

When is a PV system part of the building,
EnEV 2009/2012: and when is it a grid-connected generator?

1. 1m unmittelbaren raumlichen Zusammenhang zu dem Gebéaude erzeugt und

2. vorrangig in dem Gebédude zeitlich unmittelbar oder nach voriibergehender Speiche-

rung selbst genutzt und nur die tiberschiissige Energiemenge in ein dffentliches Netz

Mit Voss 2012 . .
gmgespeist
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LCA as a tool to fight prejudices
The Life Cycle Impact of Retrofits

28.0212 | Haussanierung

Die grofBe Liige von der Warmedammung

Wer Dammplatten an seine Fassade klebt, spart Heizkosten — glauben
viele. Doch die Rechnung geht nicht auf. Eine Studie zeigt: Die Kosten
der Sanierung tbersteigen die Einsparungen. Und zwar deutlich.

Vorn Richard Haimann

Ein Osterfest mit eisigem Nordostwind und
schneebedeckten Boden in weiten Teilen
Deutschlands. Der Winter scheint in diesem
Friihjahr kein Ende zu nehmen. Zahlreiche
Eigenheimbesitzer haben in den vergangenen
Tagen bereits vorsorglich ihren Heizdlbestand
nachgefillt und sind nun dber die Feiertage
am Griibeln: Wére es nicht sinnvoll, das Haus
energetisch auf Vordermann zu bringen?

Foto: ckat Solliten die Fassaden nicht starker gedammt

Welt 29.3.2013: IFEU 2012; IFEU 2013

Auch der Energieeinspareffekt wirde dann deutlich geringer ausfallen.
Die meisten Warmedammverbundsysteme bestehen aus chemisch
veredeltem, aufgeschaumtem Rohél. Fir Herstellung und Transpaort
werden erhebliche Energiemengen bendtigt.

"lUm das Klimaschutzziel zu erreichen, muss geklart werden, ob
Dammen dkologisch dberhaupt sinnvall ist”, sagt Ginter Vornholz,

Professor fir Immobilienwirtschaft an der EBZ Business School in
Bochum.

Zumal die Materialien bislang kaum recycelt werden kénnen_"In

wenigen Jahren kéinnten wir vor dem Problem stehen, riesige

Millhalden schaffen zu missen, um defekte
Warmedammuverhundsvsteme 7zu entsornen” aibt Beverle 71

-

Verwertung des Abbruchmaterials von
! KlimaHausern

,Am unproblematischsten [fur die
Entsorgung] ist die Erganzung um ein
WDVS. “

Verfasser: Dr. Martin Pehnt l 30.04.2013 l 18



kg CO,-equivalent

ifeu - Institut fiir Energie- und Umweltforschung Heidelberg GmbH 1

Example Building: LCA of retrofits

FU One year living in a comfortable house

9000
8000
7000
6000
5000
4000
3000
2000
1000

Before
After retrofit retrofit
| .
L EE— WSS |
gas-cond. gas-cond. + gas-cond. + gasold
reference wood + SWH wood + SSWH
Hbiomass heating solar heating Ecircul
gas heating Ebuilding envelope

Global warming

Hillebrand, IFEU 2012

kg SO,-equivalent

After retrofit

Before
retrofit

gas-cond. gas-cond. + gas-cond. +
reference wood + SWH  wood + SSWH

Ebiomass heating solar heating
gas heating ® building envelope

Acidification

I Verfasser: Dr. Martin Pehnt l 30.04.2013 l 19
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The role of LCA in long-term policy making

® Agenda setting

®  Fighting (sometimes deeply rooted) prejudices
= PV
= Energy saving light bulbs
= Retrofits

® |dentification of required framework

= Policy result of electromobility LCA [Lambrecht and Pehnt 2012]:
We need a functioning emission trading or installation of additional renewable
capacity outside the Renewable Energy Act.

®m Definition of limits, standards, threshold values
= Biomass sustainability ordinance: minimum GHG reduction requirements
= Maximum CH, leakage in biomethane processing plants
= Ecodesign (ErP) life-cycle requirements
m  Statistics
= Net GHG and pollutant savings from RES

Verfasser: Dr. Martin Pehnt 30.04.2013 20
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