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City profile
= 526,000 inhabitants

= Centre of the Hannover Region
(pop. 1.1 million)

= Capital and economic centre of
Lower Saxony

= City with a good quality of life
= World’s largest trade fair location
= 35,000 students at famous universities

= 245,000 jobs in service industries (e.g.
insurance) and manufacturing and
processing industries (e.g. automobile)
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Hannover Region

City of Hannover and
and 20 surrounding
communities

Surface area about

2,300 square kilometers
with about 1.1 million

inhabitants



Vorführender
Präsentationsnotizen
Folie zur freien Gestaltung
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Hannover has powerful instruments for Climate Protection

= committed climate protection units in the City and Region administration

= a majority municipal holding in the city energy utility, Stadtwerke Hannover / ‘enercity’
= aclimate protection fund, awarding grants totalling 5 million Euro a year
= aregional climate protection agency responsible for campaigns and public relations

= about 160 industrial and commercial companies participating in the ‘Ecoprofit’ scheme

SEAPSs (sustainable energy action plan) for the City and the Region of Hannover, and all
surrounding towns

Existing networks
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Municipal action plan 30 measures: reduction target 40 % CO,

= energy efficiency retrofitting of all municipal buildings by 2020
= new buildings in passive house standard

= ongoing conversion to district heating, decentralised cogeneration (CHP) and
renewable energy

= ongoing staff training and programmes with schools, kindergartens and
administration

= energy efficiency as an important criteria for municipal procurement
= conversion of street lighting and traffic signals to low-energy lamps (up to LED)
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Supply Side: Energy Utility Programme

= expanding own natural gas-fired CHP capacity
(combined cycle gas and steam power station)

= extending district heating from 800 to 1,000 MWth

= puilding local CHP plants up to 4 MWel

= expanding renewables: hydroelectric plant, photovoltaic and wind
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Renewable Energies: Photovoltaic (PV) and Solar Thermal

1,020 PV-plants with 20.556 kW
installed power
(about 200,000 m? surface area)

Duplication of the installed power
since end of 2010

About 1,500 solar thermal plants
installed with 15,000 m? surface
area
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Concerto/act2
Multiple-family dwellings Primary energy demand
Energy efficiency retrofitting 2007
300

250

200

150

100

50

Primary energy demand [kWh/m?2a]
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Before retrofitting

Reduction of primary
energy demand:

Retrofitting
to national requirements
(EnEV)
for older buildings

52%

Retrofitting
to national requirements
(EnEV)
for new buildings

67%

Actual results
ConcertAo example

92%

City of Hannover Concerto/act2
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Energy Aspects in Urban Planning

Kronsberg District

3,000 units built in 1998/1999
low-energy-houses, district heating and
renewables

(60-80% less energy demand

than normal houses)

Zero:e park Wettbergen
A zero emission estate
320 Passive Houses
(15kWh/sgm for heating)
with renewable energy

10
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Demand Side: Campaigns, Advice and Education

Several advice campaigns for building owners and enterprises

= on energy efficiency retrofitting on buildings

= on saving heat and electricity

= on using high efficient technologies like lightning

= Campaigns for schools, kindergartens and
employees

= Education material

= Projects and workshops
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Sustainable Mobility
Hannover has a successful long-term transport plan with
a quite good modal split
= 27% on foot
= 13% by bicycle
= 19% by public transport
= 41% by car : no increase in cars beyond 1995 level




City of Hannover: Predicted Climate Change

heat input in summer —
Number of hot days with maximum
temperatures of more than 30°C

City Centre:
9-— 10 days per year

City Centre: 23
12 — 13 days per year

T TR

T|me horlzon 2090 to 2099

LA RS
o

City Centre:
21 - 22 days per year
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Source:
GEO-NET Hannover, 2011
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Background: German Energiewende
(political decision German federal governmant 28.09.2010)

Year Reduction greenhouse gas Power generation with
emissions renewable energies

2020 -40 % 35 %
2030 -95 % 50 %
2040 - 70 % 65 %

2050 -80t0-95% 80 %

14
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In 2011, Germany’s Federal Ministry of the Environment
launched its action programme to implement the Energiewende at regional level:

Masterplan 100 % for Climate Protection: Targets on climate change by 2050:

Greenhouse gas emissions 95 % reduction compared with 1990 level
Energy consumption 50 % reduction compared with 1990 level

= increasing energy efficiency
* implementing a sustainable life style

= using renewable energy, especially from local sources
= closing material cycles

The strategy paper “Masterplan 100% for Climate Protection” was developed from 2012 to
2013. These goals have already become policy (summer 2014).

Political decision: Hannover City Council and the Regional assembly of Hannover voted with a
large majority

15


Vorführender
Präsentationsnotizen
No new goals that have already been set at German national level and European level.
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Project structure Public involvement:

creative workshops

_ and conferences
Thematic groups of experts

(seven strategy groups) Scientific monitoring:

Leibniz University,
University of Applied
Science and Art

Project-Coordination = |
(climate protection manager of City and Region) Art and culture

Directorate of
Advisory Board Environmental Services
(City and Region)

! ! recommendation ' presentation

City and Region Council:
Masterplan 100 % for climate protection

=

16
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Seven Strategy Groups

Broadly-designed participation process for creating the masterplan
by including 240 experts from the economy, science, NGOs and administration

Scenarios (saving and regenerative) potentials
Energy supply (including network and accumulator questions)

Building energy efficiency
(focus of concern: existing residential buildings)

Mobility and space (land use)

Regional economic circulation / waste economy
Economy

Climate-friendly everyday life (lifestyle change)

SG Building Energy Efficiency

17
Photo: State Capital Hanover
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Strategy groups - tasks
= Every group met 7 times

= Developed visions for 2050

= Defined measures
= Defined framework conditions on local, national and EU-level

 Prepared a strategy paper for each group as part of the Masterplan

18
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Efficiency until Reduction targets
2050 [GWh]
Greenhouse
. EN O gas emissions
50 % until 2050 [CO,
+ eq] I—

—_—

—95 %

—

100 % renewables,
no nuclear power

heat, electricity, mobility

19
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Description of scenario paths

Development until 2050

{ Trend } { SEAPs } LResuIt Path J

» Continuance * Moderate » High
of present efficiency efficiency
tren : .
ends » Extension of * High
renewable extension of
energy renewable
according to energy
potential of . ..
SEAPS Sufficiency

X X* v’ .

Source: Institut fir Energie GmbH, Leipzig * achieves the targets of the project (or not)
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Scenario results for the Hannover Region:
Final energy consumption according to consumption sectors

Ausgangslage Trend-Pfad KAP-Pfad _
[GWh] ]
Starting position Trend path KAP path Target path E— Reduction
ng
35.000 23358 -31% -43% -56% gegendber 1990 compared to
. 1990
31.368 30.802 20.435
30.000 29.085
9.983
9.314 o 5,050
25.000 8379 Verkehr Traffic volume
21.558
20.000 e Industrie Industry
S 6.475 17.734
e 8.359 7.922
P : Trade,
15.000 : 13.938 GHD Commerce,
Services
3.216
5669 6.1%6 el _
10.000 5.624 5.609 5.630 5.504 m Private Private
4835 Haushalte households
3.485
5.000
88 2.835
8.888 =
3.754 3952
0
1990 2010 2020 2050 2020 2050 2020 2050
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Scenario results for the Hannover Region:
Greenhouse gas emissions according to consumption sectors

-

[1.000tCO

12.000

10.000

8.000

6.000

4.000

2.000

Ausgangslage
28l starting position
12.019
- 1 11.586
2832 2932
3.193 2.890
2450 2.601

1990

2010

Trend-Pfad

Trend path _55%
9.795
2482

2595 5.429

1.236

2237 1628

1.369

1.059

2020 2050

KAP-Pfad
KAP path 73%
9.214
2.398
2.383
3.284
2146 i |
942
989
655
2020 2050

Target path

-95%
8.608
2.240
2121
2.085
1.891 660
—
2020 2050

This means a reduction of the inhabitant-relevant greenhouse emissions
from 12.0 t CO, eq/EW (in 1990)

to 0.6 t CO, eq/EW (by 2050 in the target path)

'

Reduzierung
gegeniiber 1990

w nicht-

energiebedingte
THG

Verkehr

Industrie

GHD

m Private

Haushalte

Reduction
compared to
1990

Non-energy related
greenhouse gases

Traffic volume

Industry

Trade,
Commerce,
Services

Private
households
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Scenario results for the Hannover Region:
Development of power generation according to fuels

s ™
Ausgangslage Trend-Pfad KAP-Pfad _
Starting position Tre th KAP path Target path Anteil emeuerbarer
[Gwh] gp Bgoe 65% 2730 Energien am
8.000 - Strombedarf
7.164
o oStrom-
Uberschuss
6.000 ® Deckung
: | X Strombedarf
0.624 5.449 5.482 5412 5 278*
319 m— [ E— : = Deponie-und
4.949 300 3.143 .
4759 409 P Klargas
4511
811 ——— 902 — Wasserkraft
4.000 4 o 1.090 B 1.622 _
1214 " Biogas
1.372 Photovoltaik
5.134
2.000 - 3.989 = 3.806 o 3.886 = Windkraft
2.867
KWK
1.689
1.209
426 mfossil
O A
L 1990 2010 2020 2050 2020 2050 2020 2050 2050 )

* Electicity surplus can be used for remaining heating requirements

Masterplan 100 % for Climate Protection

Share of renewable
energies in demand
for electricity

Excess electricity

Covers demand
for electricity

Landfill and
sewage gas

Water power
Biogas
Photovoltaic
Wind power

Combined heat
and power

Fossil fuels
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Core Points of the Strategy Group on Energy Supply

= Zero fossil energy sources and no nuclear power

= Heating and cooling for buildings: only a minimum needed, generated
with optimum use of primary-energy sources

= Energy system: strongly fluctuating energy production must be
compensated

= Control / Organisation: market design determined by energy system,
intelligent management, electricity will become central form of energy

= Extensive storage systems

Photos: City of Hannover
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Core Points of the Strategy Group on Eonomy :
Trade and industry consumption sector

Basis: The Hannover Region will also be an industrial site in 2050

= Energy-optimised non-residential buildings / industrial estates

= Deployment of highly efficient “Green IT”

= Optimisation of process heat / process cooling / waste heat utilization
= Climate protection as criterion for acquisition / investments

= Mobility and logistics in the economy

= Energy consultation and energy and environmental management

= Education / motivation

ot
Co o

e
Cerenen®
fe
Foep*

g 1

2 Vgt
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Climate Neutral Hannover Region 2050

Initial conclusions from the project

= Aregional energy transformation is possible.
= The fundamental technologies are available.

= The basis is a rethinking and transformation process at all
levels of society.

)

100 % FUR DEN KLIMASCHUTZ
KLIMANEUTRALE REGION 2050

26



HAN
NOV

Masterplan 100 % for Climate Protection

Regional creation of value

In 2010, in the entire Hannover region, about 2.6 billion euros were spent by
the inhabitants, commerce and industry on electricity, heat and fuel,
which corresponds to a value of about € 2,300 per person.

The larger the portion that is generated in the region, the higher also the
portion of the budget that is available for investments in the region.

27



Astrid Hoffmann-Kallen
HAh City of Hannover
Head of Climate Protection Unit
“ Ov Arndtstr. 1/ 30167 Hannover

Tel.: +49-(0)5 11 / 168 — 43500
E R ' Fax: +49-(0)5 11/ 168 — 43689
E-Mail: Astrid.Hoffmann-Kallen@Hannover-Stadt.de

Internet: www.klimaschutz2050.de
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Zusatzliche

Folien

fur Nachfragen
(nur Tell-Ubersetzt)
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Szenarienergebnisse fir die Region Hannover:
Endenergieverbrauch nach Verbrauchssektoren

rd

Ausgangslage Trend-Pfad KAP-Pfad _
[GWh]
- Reduction
35.000 33.358 -31% =i 56% compared to 1990
31.368
30.848 30.499
30.000 29.116
9.983
9.314 9.211 8.950 Transport
25.000 8.379
21.557
20.000 8.989
8.000 ‘ 6.475 17.792 Industry
Eal 8.559 7.922
15.000 4.865 13.938
6.198 3.216
5.669 6604 Trade,
10.000 5.609 5630 5594 commerce
4.635 and services
4016 3.485
000 1 ' 2835
8.386 7381 ® Private
0
1990 2010 2020 2050 2020 2050 2020 2050 30
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Szenarienergebnisse fir die Region Hannover:
Treibhausgasemissionen nach Verbrauchssektoren

Ausgangslage Trend-Pfad KAP-Pfad _
Reduction
[1.000 t COzeq] _559, _73% _95% compared to 1990
12.019
12.000 11.586
non-energy-
10.000 9.800
2.833 2932 9.212 related G HG
8.586 emissions
2483
8.000 299 Transport
2.241
3.193 2.896
6.000 2625 5.431
2.409 Industry
2.143
1.247
4.000 2.449 2593
2292 3.286
1.653
e o5 2,065 Trade,
commerce and
2.000 1.340 998 services
1.056 — = Private
579 342
0 - households
1990 2010 2020 2050 2020 2050 2020 2050

Dies bedeutet eine Reduzierung der Einwohner-bezogenen THG-Emissionen
von 12,0 t CO2eg/EW (im Jahr 1990) 31
auf 0,6 t CO2eq/EW (bis 2050 im Ziel-Pfad)
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Szenarienergebnisse fur die Region Hannover:
Entwicklung Strombereitstellung nach Energietragern

4 N
Ausgangslage Trend-Pfad KAP-Pfad _
Anteil erneuerbarer
[GWh] 56% 65% 185% Energien am
8.000 - Strombedarf
7.169
323 (=] §trom-
Uberschuss
= Deckung
6.000 - _ Strombedarf
5.438 5.484 5.413 0500 .
— — 3.143 : = Deponie- und
4.949 300 .
4.759 409 455 Klargas
— 4511
902 Wasserkraft
323
4.000 - 1.092 ] 1.622
1217 = Biogas
EE— Photovoltaik
1.372
2.000 3.806 3.244 m Windkraft
373 2.868
= KWK Strom
1.197
= fossil
0 4

1990 2010 2020 2050 2020 2050 2020 2050 2050 32

_
*nutzbar fur den verbleibenden Warmebedarf
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Szenarienergebnisse flr die Region Hannover:
Entwicklung Warmebereitstellung nach Energietragern

[GWh]

18.000

16.000

12.000

6.000

4.000

14.000 4

10.000 4

g.000 -

2.000 -

Alsgangslage

17.952
17.23%

9692

g.214

Trend-Pfad

8.370

1477

16%

10.672

]
633

4197

E17

FAP-Pfad

g 293

2020

2050

2020

9%

9.651

1179

1.302

921

GO7

70

3.079

2050

97%

7.353

76534

3.1

2020

Share of
renewables in
heat supply

BGap

Wood fuel

Geothermal energy

Solarthermal energy

u L ocal heat (Biogas,
Sewage Gas, Residues
forestry/ agriculture)

® CHP plant

= Heating oil

® District heat (fossil)

Natural gas (fossil)

= Hard coal/ lignite

-m Other (waste)
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Energy production
Development heat supply

Masterplan 100 % for Climate Protection

-
Trend SEAPs ResultPath
Share of
[GWh] 16% 39% 98% renewables in
heat supply
17.952 BGap
18.000 1 17234
16.297 16.190 Wood fuel
16.000 - 15.476
— Geothermal energy
——
14.000 | [ o [E—
' e Solarthermal energy
12.000 - '
10.704 u L ocal heat (Biogas,
: 9626 Sewage Gas, Residues
10.000 - 543 : forestry/ agriculture)
I 8.213 ® CHP plant
1.189 .
8.000
9.588 1.322 = Heating oil
8.399
soop | | 8218 8251 I o
m District heat (fossil)
761
4.000 - 4.298 iy Natural fossil
' 1.035 gas (fossi)
3.091 1.180
2.000 - 1.095 1.077 i = Hard coal/ lignite
2,003 - 617 - 994
0 - 6 # Other (waste)
L 1990 2010 2020 2050 2020 2050 2020 2050
A~ Jun

Graph: Institut fur Energie GmbH, Leipzig
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Energy production
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Extension of wind power, photovoltaics and biogas plants

Power supply until 2050 m Result Path

Extension of Wind power

Area portion of
Hannover Region

Installed capacity

Extension of Photovoltaics
Installed capacity on roofs
Installed capacity on walls
Area for solar parks
Installed capacity solar parks

Extension of Biogas plants

Use of potential

Graph: Institut fir Energie GmbH, Leipzig

0,85 %
1.940 ha

400 MW

1.000 MW
50 MW

23 ha
36 MW

90 %

0,85 %
1.940 ha

485 MW

1.140 MW
50 MW

23 ha
36 MW

100 %
35

2,0 %
4.580 ha

1.150 MW

2.730 MW
130 MW

200 ha
310 MW

100 %
35
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Energieerzeugung
Ausbau Wind, Photovoltaik und Biogas

Fcr.]trcc;)\r/nvﬁrzeugung @ SR Treggélgfad KAZPC-)EE‘)ad1

Windenergie 0,6 319 1.372 1.372 3.244
Photovoltaik 0 31 1.090 1.214 3.143
Biogaserzeugung 0 67 196 323 323

! Potenziale aus kommunalen Aktionsprogrammen (KAP)
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Energieerzeugung
Ausbau Nahwarme, Solarthermie, Warmepumpen
(Umweltwarme)

Warmeerzeugung Trend-Pfad KAP-Pfad
in GWh 1990 2010 2050 2050

erneuerbare Nahwarme
(aus Biogas, Klargas, 4 112 462 921" 921
Restholz, Reststroh)

Solarthermie 1 22 513 1.314 1.159

Warmepumpen 0 34 400 1.221 1.045

1 Potenziale aus kommunalen Aktionsprogrammen (KAP)
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Szenarienergebnisse: Energieerzeugung
Optionen zur Deckung des verbleibenden Warmebedarfs
(3905 GWh)

Optionen innerhalb der Region Hannover

= regionaler EE-Strom-Uberschuss zur Nutzung fir Power to Gas
(erneuerbares Erdgas)
= 42 % des verbleibenden Warmebedarfs

= |ntensivere Nutzung der Abwarme aus Industrie/ GHD

=  Abwarme aus Abwasser durch Warmetauscher im Kanalnetz
= Tiefengeothermie

Optionen Regionsgrenzen tberschreitend

= Anrechnung von Offshore-Wind-Potenzialen entsprechend der Einwohnerzahl
zur Nutzung fur Power to Gas
= 32 % des verbleibenden Warmebedarfs

= EE-Strom aus an die Region Hannover angrenzenden landlichen Regionen
zur Nutzung far Power to Gas 38
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Core Points of the Strategy Group on Lifestyle Change

Society: Need of a broad transformation process in
= Education
= Consumption
= Awareness
= Living
= Diet (Food)
= Transport / getting around

-> Criteria's of sufficiency are counted within the 2050-Scenario
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