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Welcome to ifeu

NEWS ARCHIVE
ifeu conducts research and provides a worldwide
consultancy service in relation to all major
environmental and sustainability issues. with almost 40 i How can the Sharing Economy contribute to more
years of experience, ifeu is one of the most important Dlgltﬂ!e KU“UF sustainable consumption patterns?
ecological research institutes in Germany. Our work is dES TEI iE‘ﬂS 19 November 2018
characterised by experience and independence
combined with a practical and target-based approach. Answers are provided by the collective volume “Digital Culture of
Sharing” (in German), written based on the findings of the research

project “PeerSharing” by the involved research institutions 10W, IZT and

ifeu currently employs 80 staff with a background in
natural sciences, engineering and social sciences at its
sites in Heidelberg and Berlin.

(o)
!(igali on the way to a sustainable and affordable
in

rastructure

This month's number 7 November 2018

More than 25.000 At the 2018 Rapid Planning Stakeholder Conference in Kigali, Rwanda,

Over the past ten years, the National Climate the results and plans of the BMBF-funded project were presented.
Initiative has supported more than 25.000 - among others by the Mayor of Kigali, Marie Chantal Rwakazina, who
projects with around 790 million euros. shared her vision of a science-based infrastructure development of

. . - Kigali.
You can find more information here.

Read more

Dr. Martin Pehnt ® 11.12.2018




The housing sector offers
large potentials for GHG and energy savings.
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Energy demand in kWh/(mz2a)
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German laws Low consumption houses
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pre-1995 1995 2007 3-litre Solar passive Zero heating
house house energy
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The national targets in the

building sector are ambitious...
1 B 7E R 2 T EFR R B A

Germany’s GHG reduction target 2030 for buildings
75 E 2 32030 KR = S HE H iR

J/ -39-41%
Germany’s primary energy
reduction target 2050 for buildings

I 8 ] B 9 — YR VB 7E 20504 (M1
| | W H 47

Necessary GHG reduction 2050 in
view of Paris Climate Agreement
HRIE RS E T 2 FE20504E L2
R R E SRR

® 4 Climate Action Plan 2050. Principles and goals of the German government's climate policy Dr. Martin Pehnt ® 11.12.2018
Federal Government’s Energy Concept




... but there is a gap between targets and reality. .
AR F AR RSO0 2 A7 4E 2

Expected contribution of policy measures to 2030 greenhouse gas savings
SR T E X} 20304F I = S A4 Vs HE B B ST R
® From 25 evaluated building
measures, 90 % of the expected

GHG savings until 2030 stem from
five measures.

M25 T L P1-fih 32 S 9 it R R

$20304 45 2 17 90% ) T =
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KfW funding A large gap remains. The annual

78 B X AS SARAT ' i
REEXERRITHE GHG savings must be increased by

50 %.
T E RER, BFERE
Regulation/Building code SRR AR DI N50% .
B /BB EH

o5 Prognos201s  MAP: (I T i REIR I T U H Dr. Martin Pehnt @ 11.12.2018
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Status quo of heating market
and policy instruments
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Reality check: How Germans heat their buildings

EARIASE: 4 E S E AL e

District heat mainly in Eastern Fossil fuels are Specific heat demand per m? decreases,
Germany and Cities absolute fuel consumption stagnates

K e B still dominating | "y g o me R,
1 E R AR T WA BREMI AL T £ F AL S RIS B 7K P

Gas 48% RS

Fuel 0il 26 % &M
Districttheat District heat 14 % 4 {fL #4
Rt
Electricity 4 % Hi, /it 34 i
Single boiler 200
B Wood 3 % KA fHF4 ,

%
Q 0 '\.
S SN '»

Others ;H\:’fﬂj Final energy demand for bundmgs [TWh]
IR AR A BEIR 7 oK

e 7 Residential buildings Dr. Martin Pehnt ® 11.12.2018
Middle: Destatis 2018 flr 2016. Right: BMWi 2018




Reasons for GHG ap
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Insulation
Restrictions
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Effect of the
Last Centimeter
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Die Volksverdimmung

Energiewenda: Wie Mieter und
Hausbesiteer um Milliorden betrogen werden

Acceptance a.nd Living Space Rebound through
Implementation Growth Greater Comfort

Rate of Efficiency EAE 2T A K BREERAETE
Measures EEE

HE R I6 i I 52

AT BE
Low energy prices
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The Federal Efficiency strategy of the Federal
government calls for...

BEETBURT ) B R ifeu

ES prognos~ | simultaneous implementation of renewables AND efficiency,

because... [A]I S AT A BEIR AR I BARTHRERL, KN:

§

Hintergrundpapier zur

Energieeffizienzstrategie
Gebaude

Ersrellt im Rahmen der
scha ftl h Begleitfor: h ng z
Ebtg er Energieeffiziel ltngéude

T ¥ F IS E R

Renewables;
Primary energy factor
reduction

F

1] 10% SO % 0% 0% BN % B0 ot 1007%

Final energy demand reduction

.. energy efficiency is the door opener for many renewable
heating systems and increases their yields and performance.
Fe = RERUEAF K= r] A RR IR AN RGO AT RE, T HLAETR
TH = = A R

Dr. Martin Pehnt ® 11.12.2018




Maln mstruments 2018
2018 F CH

Energy Efficiency $&FHBERX Renewable Energy A] B4 BB

Energy Savings Ordinance Renewable Energy Act
45 s 22 15 A AR REYRTE
§ BN Renewable Heating Act
A FRAE AR Atk

Cogeneration Act

AAFLIRG

Energy Tax BEVRFA

€ Market Incentive Programme
RN
KfW Refurbishment and other support schemes

18 [ 2 A5 GUERAT RO BB 1) A S A S35 ol

Renovation roadmaps, energy audits, energy performance certificates

i FOHTEE A BeIRE U BEVRSIRGE T
Heating labels, campaigns, etc. fE# AL . 5555

Strategies
e & Climate protection plan 2050, Efficiency strategy for buildings, National Energy Efficiency Action

Plan, Energiekonzept, Roadmap Heat Transition, Long Term Renovation Strategy -
10 CQOSOESMELRY IR« CEFBERUENSY « (EXRBERATIIERD « (REHEEET
R (BRI ZG D) L CRHASOE SR )




Main instruments 2018

2018 E FEHBUR TR

aximum primary energ Renewable Energy A FiAE B
demand and U values for

new and existing buildings
(after major renovation)

e RIS Rk — share in new

e buildings
R RE TR 75 >R S UAE (K AR . Cooed
B 5) B s Al A

Minimum
renewable energy

eV A K

Other renovation ot o
: ax Be i
requirements el

Ho At FH 5 E SR Market%%ejgg\gﬁ?%ﬁramme

efurbishment and other support schemes

18 [ 2 A5 GUARAT -l ) T DA S LAt 4 Bl vl

Renovation roadmaps, energy audits, energy performance certificates

i BRG] AEJRE T REIRSURGIE TS

Heating labels, campaigns, etc. 1/\, AL . A

Strategies
e & Climate protection plan 2050, Efficiency strategy for buildings, National Energy Efficiency Action

Plan, Energiekonzept, Roadmap Heat Transition, Long Term Renovation Strategy
1 COS0ESMELRY R« CERFBEREEMEY « (EXRBEBATIERD « (REFEA1ET
R (BRI ZG D) L CRHASOE SR )




Kfw Programme tgr efficient buildings .
i 5 SRR AT RS AR U

1 I S N | "
Edeple. rerurpisrirmerit

Blan. #E
With increasing level of efficiency and renewables.... .... increasing support rates.

SR T+ BE BN R AL RE YR A KK T SCHRRELB
orderstufen Anforderungen Varianten
Jahres-Priméar- Transmissions- 1 Kredit 2. ZLISChIJSS

energiebedarf wammeveriust

KiW-Efiizienzhaus 55 55 % 70% 27,5%
Current legal standard

HE%(;E% }%)? fz%u;ﬁe%?z PR e : k B. Effizienzhaus
ek RERUS IR 75 115%
Single measures - 75%” A. Einzelmafinahme

i‘_‘ﬁ% ﬁ/{ﬁ * bzw. 12,5% * bzw. 15,0%

Example: The KfW Efficiency house 55 has a primary energy demand which is 20 % points below the

requirements for new buildings. Refurbishment to this level yields a support of 30 % of the eligible

costs. | F: KFWEBE RN & 55 % K — IR BE I 1) 75 =K PE T i AR 20% . FHT BIX AN KR4 T-30%
(FFE 2D T A B S

e 12 Dr. Martin Pehnt ® 11.12.2018




Market Incentive Programme MAP
and KfW Waste heat Programme
A P AT AR VR BT S BRI B (MAP) DU R B MAETARAT (KIw) HIR R B

National subsidy schemes E X *MIEBUK
Renewable heating (MAP) T F-AE BRVR {H # Waste heat 5

Investment grants and low interest loans (subsidy rate

Investment grants and low interest

between 10 andgia.ff %) N loans (subsidy rate 30 - 40 % of
7 S Ve ]
LT AN R AGE ST K (MU 29T - 10-40%) additional efficiency related

2017: 253 Mio. € budget for renewable heating, e.g. investment costs)

201742.53/2. 0k e ] FAE Rl AT, 51 GRS SN N s s
18.000 small solar collectors /N K BH GE 25 7443 1 HEAH O AL A MR BE A [130-40% )
24.000 small biomass boilers /N4 A= 47 J5i 4 7 Condition: Waste heat concept by
18.000 heat pumps # 42 energy expert
1.200 district heating systems [X 3£ F{iLHE R St M BRIR T IR MR IT R
Etc. 5555 2017: 20 Mio. € budget

Large impact on quality and efficiency of sold 20174F: 27T JTRKTHI TR

products due to technical requirements
FEARBLRXS YA 7 i R o 5 A1 A 3 52 M 5K

13 Dr. Martin Pehnt 11.12.2018
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Future trends // Technologies
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Technology trends I: Heat pumps

i?lné%?.— ,mﬁ

Air HP =S R — Tl
AN lD &

Viessmann Vitocaldens 222- Remeha TzerraHP ROTEX HPU Hybnd Guntamatic Hybrid
F

: EI Brine HP 7j($tg7%<-El Hybrid systems for lower-efficient buildings
0 and for flexible, grid-oriented operation

2011 2012 2013 2014 2015 2016 2017

Record year for heat pumps ?Eé\%éﬁ?ﬂﬂﬁ@ﬁlgﬁﬁﬁﬂﬁﬁ%\ U\ EE
IR HE ALK —4F 9 3 [ #3247

Trend towards own PV production o)

AR R T =

Measuring and smart-grid
Readiness of heat pumps.

FATRE ) A L PO 1 9 2 5

Smart tariffs for electricity??
AR ?

® 15 Sales: BWP 2018. Dr. Martin Pehnt ® 11.12.2018




Technology trends IlI: Waste heat

BARBHZ . KR

e

Industrial/commercial waste heat = Waste water heat use with heat pumps

j T FA A B R

ifeu waste heat
map and heat
Atlas

K Hifeu 195 74
FIEH

. Karlsruhe RRHEE
Examplefl| ¥ Refinery providing 90 MW heat

P | 490K T K #4

More than 50 % of the district heat of city of

Karlsruhe 3 i £& Fh it FAkE 14 50%
Technical potential*

FAE . *  Around 20-30 TWh ** ‘K #]520-30 K FLIF
SOUI’CE%,%&K%E: https://www.ifeu.de/en/project/nenia/

® 16 * In Germany. ** 20 TWh/a corresponds to around 3 % of heat demand for
buildings.

Stuttga rt 27 B4

around 9 GWh heat for residential buildings

with canal heat exchanger

2197 BLIN FH T8 BRI B 8 P

Using heat pump plus CHP unit 1300 I/s
TN N AR LI B oA FH ik 213007 A0

Around 20 TWh ** K120 K LIS

https://www.ifeu.de/kommunale-
abwaesser-als-potenzial-fuer-die-
waermewende/

Dr. Martin Pehnt ® 11.12.2018




Technology trends l1l: District heat 4th Generation

IAREHZ = I BEFHER

1G Steam 2G In Situ 3G Prefabricated 4G LowEx

Temperature

i

Efficiency
HERL

Large solar collectors  Large heat pumps

j(iﬂiiﬁlﬂ q&%%ﬁ j(imﬂk

Bis 1930 1930-1980 1980-2020 2020-2050

N 3 A A REYR

fikfe e Mg R AE i
Storage Solar-Geothermal Waste Heat (Biogene) Bidirec- Wind/PV JARE/ AR
pump CHP Tional PtH | HEH#

thé;al @ heat + ) i%i

Ifeu, based on Uni Allborg Dr. Martin Pehnt ® 11.12.2018
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Future trends // Policy Approaches
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Discussion on new policy instruments

T HBER T ERVH8 ifeu

Energy audits and information, impreve,quality, professional training for craftsmen
eV B T A (5.5 Electric heat generation:

ecarbonisation via phase-out
ired power plants

Sufficiency : red CO, tax on fuels

R — SRR EORY % Lk

Enhance and simplify
Minimum efficiency standards government funding

RE AR HEATAL I I AL IBUR 5% 4 SCRF
for buildings in line with long term goals renovation and renewable
AT A H AR B2 SR energies in buildings

e SR CAE I P ) AR e TR

Individual building renovation roadmaps
and heat roadmaps for districts
: Fh N R SRR BT 26 i 1 - arbonise heating
adjust tenancy lav DL S [X 3 At A 2 gt ] e and supply in districts
AT S munities
WEARE. e X 54X g, KRR AL R

Dr. Martin Pehnt ® 11.12.2018




Discussion I: ,,Support scheme strategy”

Wik <R R

Simplification f&j{t

—  Various support schemes will be amalgamated to void a ,,support scheme dschungle (e. g. the various industrial
energy efficiency schemes; and the KfW/MAP programmes).

DLZ P SCRE T RN G IR “ TR ZAR” (B 2 Fh Tk 32T 58 207 % B K Kfw/MAPTI H )
One-stop shop: Easy internet portal for support scheme access (in preparation)
— ARS8 2 MBI W SR SCRE T RN (B4 )

Renovation networks and regional energy agencies as support locations

SEHIT W 45 R X Sk REVR A LA N SCRF BT

Trend towards tendering/auctions & 7] T | FH FE 5 /4H 52

—  Electrical efficiency tender STEP up! will be extended to heat market
TFRESR s R e A LA, Ky R B4
Tendering innovative cogeneration

BN B I HE AR
Support schemes for innovative transformation approaches, e. g. district heat 4th generation
XTEIHT R TR IR S T 58 90 28 a4 R X 3B A it g

—  Programme with up to 50 % support rate for district heat with low temperatures and high shares of RES and

waste heat X SRR AN i BE A FH ] 28 BE IR AR R X 3845 7 ik 509 32 7 LE 5] ) 330 H

Dr. Martin Pehnt 11.12.2018




Discussion ll:
New building code und European EPBD

Wi STLEA D SMEL SRR S

The European Energy Performance of Buildings Directive demands several things, such as

definition of a nearly zero energy standard (NZEB), metering the performance of boilers, including

measures for social housing, trigger points, cost-effective deep-renovation, consumption based

energy tarriffs
KRR AE TR F LR ESR, flanE OEFReFEE (NZEB)  MHAEatr e, dhthe
Eptait . ik s, S IR s, B TR B AR VR A% T TH B .

The new building code (,Gebaudeenergiegesetz” GEG) falls short of the expectations of many

stakeholders B4 (GEG) FEARIA R A2 F 75 #H < 7 B HH 22

— Definition of a nearly zero energy standard on the level of todays energy performance
requirements (even though tightening would be cost optimal)

E%iﬁ“éﬁi SR HER 8 XN BT U4 BEYR GIREL SR /KT R B8 BUR A& A s AL )
24
No further provisions for existing buildings ¥%A NILA EHAE 3t — 2 1€

No switch from primary energy requirements to greenhouse gas requirements

FFAR M — IR BETR 75 3K AR == AR alHF 75 3R ik

Dr. Martin Pehnt 11.12.2018




Discussion lll: Renovation roadmap

Wb EHELL e

* Audit tool for onsite-energy audits for

IHR HAUS IN

private residential bUiIdingS, with a DER ZUKUNFT

Energlekosten rukiinfrig:
1.000 €/1ahr

MaBnahmenpaket 3: €0, -Emissionen’:
* 12 kgfim*a)

)EH a: %Z—\ j\,sz :Hé E/\J ﬂj_!l% ﬁgﬁ $ .H- I E‘ ’ Malnahmenpaket 1: r“ ?nah':en:cak“ ’ e i .x:“ . A i prph vl

IST-ZUSTAND + Dammung der 51 kWh/(m'a)

focus on stepwise renovations 6 A

+ Dammung Kellerdecke I

x . Primarene rgiebedar:
H:X AY ﬂ:‘ \g [I: E \!_.I: Energiekosten heute: Ei Z prat,

300 € Jahi Z ; + Einbau Liftungsanlage 62 kWh/{m'a)
;R:%\ y Q (=] 2.300 €/Jahr Awstausch Heizkessel

mit WRG

Energiekosten nikiinftig: - e + Heizungsoptimierung
3.140 €3ahr

€O -Emissionen”:

Carried out by certified energy

Endenergiehedarf:
250 kWh/[ma}

auditors

S 1 AT 0 R 8 S A

Primarenergishedar:
280 kiWh/[m*a)

Funded by BAFA (60 %, max. 800 Euro

o Heute r voraussichtlich 2021 - 2022 Wenn Aulenwand oder Fenster voraussichtlich 2025 - 2030

for one-family house) ool et .

HEEBFEF S D& R
(60%, &k F fix 2 800KK JG )

Plus one detailed

Products: One roadmap document . . .
P FAreNERUNGS. implementation guide

Fedh: — MR PAS— AN VEAH B SE e 5 B

e 22




Discussion IV: Carbon tax

Wl BRAEER

CO, tax in 2024: + 86 €/t CO, Return to households and companies
F20244F, B A AL B IE INS6RRHF AL SRR 57 RE FH P AN 7

Natural gas + 1,7 Ct/kWh

f= f I\ S T Reducing electricity tax or EEG fee Bonus to households and companies
RENUIRMNL 7RGy 6 B Wb RN OF s SRR

Heating oil + 23 Ct/I w 300 .y
it FH R v 38 M 23 R 43 B3 T

Gasoline + 20 Ct/I with focus on social
95 s H 208Kk 40 45 T JG T RS s s Bh I, B e T

_See protest in France

S f¢ Finance programmes for heat and transport sector,
X

Diesel + 41 Ct/I

SR G 41 RK 736 T . . .
Discussion ongoing

RS TE 4R 4R

23 Source: Agora Energiewende 2018 Dr. Martin Pehnt 11.12.2018




ifeu and the Heat Transition // www.ifeu.de

K TFifeufIfit AR // HE L E M

Topics and Focii 5 FIEE &5

B
|\ Heat Map fitHt
~_ . Building Model IR
"3\ - Energy Model HeJFFAY |

g Heat Network
b ERE

Waste Heat JK i
CHP System

B R

Pilot Projects
AT H

Information 1 &
: Materials 7% K}
B Media B4R

Strategies %
Political Instruments
B T E

Renewable Energies ui

w ] U

i Sufficiency

Fe M

E

.HANGE

Energy Consulting
HEVR &)

""-1[ | Renovation Plan

S m i)

Insulation
=

Craftsmen %l A\ 54
'l Building Contractors
BT

International

| Cooperation
i v
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Potenziale der Warmenetze

r/'\ﬁ‘\‘ mégﬁg%jj l'I:EU

Analyse mit Warmeatlas 2.0 (ifeu, GEF, geomer)

MRAE LR B 2.0 #

© ifeu, GEF, geomer 2017

wﬁr | Krankenhduser

" e [ K

=i h EE; || Landwirtschaft
|| Nahrungsmittelgewerbe
[ | Sport
[ | wohnen
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Bis zu 30 % der Nutzwarmebedarfs, wenn wir heute beginnen.

WMRBRMNESRKIFE, " ELE30%HKAEF K.

GIS-Analyse des Warmebedarfs und der Wirtschaftlichkeit mit ifeu-Warmeatlas und GEMOD
P SR I GIS /3 A Al 3 T ifeu B3 FIGEMOD I £ 35

Nutzwarmeverbrauch FI# 5K
[Twh/a]

800

e

© ifeu / Beuth HS 2017

Zusdtzliche Warmenetzpotenziale  #ist Mg
700 "engagierter Klimaschutz" AT URRY

N TWh
600 Bestehende Fernwarme HUA i35 Pl A

\ \ "engagierter Klimaschutz" CEIT AR
500 470 TWh

[ Zusatzliche Warmenetzpotenziale @b mi

= “‘E 4 2 9
"moderate Sanierung" I i

400

B Bestehende Fernwdrme B R

300 — - "moderate Sanierung" BN
Investitionshorizont

Wirmenetze _.-~"

200 z Nutzwarmeverbrauch PR
(H FAE X B4 A 3 1 « - »
i ]E’Hﬁﬁflﬂﬁ "engagierter Klimaschutz" 27 F T4

; (WGB+NWG)
[ | (WGB+NWG)

100

——Nutzwdrmeverbrauch "moderate gk

Sanierung" (WGB+NWG) (%(Z%E’LE&?)
4
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Renewable Heating Market

] BAERFEMHAT S

in billion kWh

Share 5 Eb: 13 %

200
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58.1
40— I
0 ]

1990 2000 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

O Biogenic solid fuels? 3 Biogenic liquid fuels? 43 Biogenic gaseous fuels? [ Solar thermal energy M Geothermal energy*

FEVITRE AR A R R SRR e Fk Hi 7

L

® 28 Federal Ministry for Economic Affairs and Energy Dr. Martin Pehnt ® 11.12.2018




