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Geographical Position of Hamburg in Europe
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Hamburg and its Metropolitan Area

Free and Hanseatic City of Hamburg (Federal State)
= 1.83 million inhabitants
= 2,398 inhabitants per km2
= 320,000 non-German nationals "\_n-—
= 118,000 bn. € GDP /65,000 € per capita in 2014
= about 350,000 commuters

Hamburg Metropolitan Area _@

I s S = over 5 million inhabitants, 192 per km2 P N
N e - 205,000 bn. € GDP /35,065 € per capita in 2013

Liineburg

ssssss

NIEDERSACHSEN

Source: Metropolitan‘Area of Hamburg
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Hamburg: Economic Structure

Gross Value Added Broken Down by Sectors 2017

0,1 %

17,9 % 21%

——— 137%
o 33%

Hamburg

321 % i T

319 %

= Agriculture,
forestry, fishery

®  Mining, power and
water supply

B Manufacturing M Construction
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223 %

Germany
258 % / .

m  Retail, transport,
tourism, IT

Public and private
service providers

0,7 %

— 2,7%

/ 22,9 %

20,8 %

Source: Federal Statistical Office,
Statistical Office for Hamburg and Schleswig-Holstein

T 49%

= Finance, insurance,

real estate
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Industry Location Hamburg

Business Volume in the Manufacturing
Sector in Bn. Euro (2015)

100
90

70 ] Source: Federal Statistical Office,
60 Statistical Office for Hamburg and Schleswig-Holstein
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TOP-Ten Container Trading Partners of Hamburg

China MR, <87 311
Russland |y ' 835 6
Singapur | *57 4 95
Finntand T 417%
Schweden -}29264134
Grofkbritannien - 223466 %8655 Source: Port of Hamburg Marketing
Sudkorea —22277§
Malaysia [ 50 547
Polen

Vereinigte Arabische Emirate -2213449(§991

0 500 000 1 000 000 1 500 000 2 000 000 2 500 000 3 00...
Containerumschlag (TEU)

B 2016 B 2017
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The Hamburg Chamber of Commerce

Source: www.hk24.de 4+ One of oldest chambers in Europe,
founded in 1665

+ Main tasks: services for member
companies, (overall) interest
representation, self administration of the
business sector (e.g. vocational training)

#+ 170,000 member companies with
800,000 employees (mandatory
membership)

+ 300 chamber staff, 700 entrepreneurs
serve as elected representatives on the
chamber's committees
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The (Regulatory) Framework — in Theory

4+ The regulatory framework for
energy and environmental politics in
the German federal states is mostly
,made” in Brussels and Berlin

STRATEGIEN

+ EU: ,Regulation” or ,Directive”

4+ Berlin: Implementation of
directives plus additional
regulation / policies

VERORDNUNGEN | RIGHTLINIEN

+ Hamburg: Enforcement and
monitoring plus additional
regulation / policies plus
consulting / financial support
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The (Regulatory) Framework - Examples

2030 Climate and Energy Framework

ETS (Energy Supply + Industry)
Renewable Energy Device
Circular Economy Package

Air Quality Directive

Water Framework Directive

40 % less CO2 by 2030 (1990)
32 % share for RE by 2030
32,5 % more energy efficiency by 2030

(2020)
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German Climate Protection Law (in
legislation), CP-Plan 2050, CP-Programm
2030

National ETS for Building and Transport
Sector (in legislation)

RE Sources Act

Circular Economy Act

Immission Control Law

Federal Water Act

55 % less CO2 by 2030 (1990)

RE-Share of 50 % by 2030 (only electricity),

reducing energy consumption by 50 % in
2050 (2008)

energie

\S // waechter

Climate Plan Hamburg and CP-Law (in
revision)

Enforcement, Administrative Permits

Projects, Consulting, Information, Financial
Support

Enforcement, recycling campaign of
municipial waste company

Clean Air Plan

Water Protection Areas, Water Law Permits
for companies

50 % less C02 in 2030 (1990)
Reduction of 2 Mio. tons in 2020 (2012)
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The Green-Tech-Sector in Hamburg

Results of a 2016 Chamber survey

+ The cross-sector industry includes almost 2,500 companies
- increase by 20 % compared to 2012

+ approximately 53,000 employees in total
- increase by 60 % compared to 2012

+ about 81 % of the businesses have fewer than 10 employees

+ about 73 % of the businesses expect an increase in
employment until 2020
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The Green-Tech-Sector in Hamburg

In which of the following fields of green technologies is your company active?

Angabe in Prozent (Mehrfachnennung mdaglich)

Energieversorgung

Energieeffizienz

nachhaltiges Bauen

nachhaltige Mobilitat

Abfall-, Kreislauf- und Wasserwirtschaft

keine Angabe

o

Quelle: Umfrage Handelskammer Hamburg 2015; n=325

10,2 %

21,8 %

21,2 %

18,2 %

35,7 %

40

49,5 %

© Handelskammer Hamburg 2016
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The Green-Tech-Sector in Hamburg

Energy Supply and Services

+

Hamburg is a location for administrative departments and R&D of leading
wind energy companies. Production takes place in neighbouring federal states.

With LichtBlick AG (612,000 clients) Hamburg hosts Germany's leading P
eco-power supplier and with Greenpeace Energy eG Germany's leading ‘ )
energy cooperative (22,000 members).

WindEnergy
Hamburg

The global on- & offshore expo

27 — 30 September 2016

Sustainable and Green BUIIdIng windenergyhamburg.com

+

w®

In 2013, the International Building Exhibition (IBA) took place in Hamburg:
smart material houses (e.g. intelligent algae-front), ,Energieberg”
Georgswerder und ,Energiebunker”

“HafenCity”: own a eco-label for sustainable building since 2007,
sustainable use of energy ressources and environmentally
friendly technologies
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The Green-Tech-Sector in Hamburg

Sustainable Mobility

+ Hamburg leading German city in charging infrastructure for emobility:
948 charging stations

+ Public transport: 2020 onwards: purchasing only zero-emission buses

Water, Recycling and Waste Management

- Industrial companies such as Aurubis are increasingly active in the
field of recycling and re-use of mineral waste materials

- Recycling of municipal waste is lagging behind
- Reduction of plastic garbage becomes more and more important
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https://www.nordic-market.de/news/22611/ausbildungsstart_bei_aurubis_-_einem_der_groessten_industriellen_ausbildern_in_deutschland.htm
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Use-Case I: North Germany's Energy Transition 4.0 (NEW 4.0)

s s s008 0000 . Interconnector: Energy hub
;;%g%gwwgg ?egdlgl!\![cs) north-Europe: Southlink,

Northlink, West-Coast-link,
Schleswig-Holstein as a region of offshore windfarms

production, Hamburg as region of
consumption, 46,000 RES installed, 9 GW

Disparities: extreme and increasing disparities between
production and load needs to be managed.

Industry hub in Hamburg,
huge potential for
flexibilization

Wind power production will

quadruple by 2035, three _
times more compared to 4 -

electricity demand

‘V"'""

Model region for the main challenges of the German energy transition Source: NEW 4.0

ﬁ Federal Ministry Facilitator
for Economic Affairs
and Energy

MITTELSTAND

GLOBAL ( i
o ENERGY SOLUTIONS (_—4/ eaehten

MADE IN GERMANY

Energy Efficiency and Urban Mobility | November 5, 2019 | Chart 17



Use-Case I: North Germany's Energy Transition 4.0 (NEW 4.0)

-
=
1

ZZ Fraunhofer
IWES

AP 8: Holistic system design and integration

_TUHH

ZZ Fraunhofer

ISIT

£ iy

CCAE

Wwie

: Load management
and storage

AP 3:

Production management

Gefordert durch:

Bundesministerium
fiir Wirtschaft

*l

tung Umwelt.energierecht

N-mh Tl n mburg | B

sauruo  trimet 333 0 = oRDEX P - - HAMEURG
2TeNNeT sowe: Mgl | | . we e CCAEE Cnemesx e @
o Ao HEA L - =
VATTENFALL 2 T = MOE. E(él;;\f:SWI-Holste\n e.hlél:ll_gENSEl'VlCE CCAE =
ARGE NETZ2 ZZ Fraunhof — ) )
e SIEMENS Q == Henabiry P TU PONTON  ZZ Fraunhofer
i VATTENFALL b s ot e
O Seae L CCAEE @ s Schiesw Hobton CTNORDEX
SUNRYeRS T = o =3
¢ STEINBEIS - H‘:‘iu-u.ﬂhpon Tep.“ eT ARGE NETZ m aTen n e_l_
.E‘:Jdﬁl&ewug Holstein . ,.M-_...—g:..D ==k P — mdex
ol A SR 7 Fraunhofer (DS
Hamburg | 255 el 1 dezera
AP 5:Market and regulatory conditions
axTennet mScHeswg Holsten . ay, ———S = 5"'3"

SH ﬂ'

AP 6: Commercial exploration and acceptance

OCLESF]

5_;__7_-; H inmburg IS Hnnhurv :::..r_ﬁ.ﬁg%:‘f u-llE n-nn:nrn--uu CC‘:IE = Egeh H:hsﬂ_mgmg s“merstedt @ ------
AP 7: Education
CC—'E = Dumm a Fraunhofer SH *' - wie wn Sesesm g Putie :‘\,"-,.-‘:.__':‘-: ';.E'Eg'éj?.':ff K e dr\shmmr ::;d;l:?:(skammzr
Federal Ministry Facilitator
ﬁ for Economic Affairs MITTELSTAND )
and Energy S\llggyBSAOLLUTIONS ; \/ energije
MADE IN GERMANY 7 Wwaechter

und Energie

#SINTEG

aufgrund eines Beschlusses
SCHAUFENSTER INTELLIGENTE ENERGIE

des Deutschen Bundestages

,ohowcases for Intelligent Energy”

Source: NEW 4.0
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Use-Case I: North Germany's Energy Transition 4.0 (NEW 4.0)

EnSPireMe GmbH )
Battery storage (48 MW) Energie des Nordens GmbH & Co.KG

+
Reactive power (38 MVar) e

ARGE Netz GmbH & Co.KG Flensburg
Renewable energy power station & ?tadt.we.rke Fler.lsbur.g GmbH
Virtual power plantfor system integration r// PtH with district heatinggrids (+0,8 MW)
(1.300 MW) hleswig-
Flensburg
Coulomb GmbH 3 Stadtwerke Norderstedt
Second batteries (+5/ -5 MW) Smart Home > Strong Network Of
Wind to Gas Siidermarsch GmbH & Co. KG
Electrolyser (+2,4 MW) Rendsburg- Hamburg Energie GmbH Demonstrators
g ; A— Eckernforde PtH with over night storage heater
Wind to Gas Siidermarsch GmbH & Co. KG oy epe
Fraunhofer ISIT N _ . » 200 MW flexibility and
Battery storage (+2,5/-2,5 MW) . : Siemens Wind Power GmbH & Co.
e KG/Hamburg Energie GmbH sto rag e

Sasol Germany GmbH
PtH as CHP replacement (+4 MW)
PtH for thermal oil (+7 MW)

Trimet Aluminium SE
Flexibilization of aluminium electrolyse
(+13,2/-6,6MW)
ArcelorMittal Hamburg GmbH
Power-to-Steel (+10/-10 MW)
Billet heating

Vattenfall Warme Hamburg GmbH
PtH heating grid (+45MW)

High temperaturestorage (+5,4 /- 1,8 MW)

Nordex SEfHAW Hamburg/CC4E und Vattenfall > 1 . 600 MW Vi rtu al

Europe Innovation GmbH
Battery storage in wind farm (+0,7/ -0,7 MW) power plantS

Aurubis AG
Power-to-Steam (+5 MW)

HanseWerk Natur GmbH
VPP from CHP (+/- 1,2 MW)

Worlée GmbH PtH with VPP (+3,0 MW)

PtH in local heating grid (+1,5 MW) PtH for thermal oil (1,5MW)
Source: NEW 4.0
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Use-Case II: A Hydrogen-Strategy for Northern Germany

North German
May 2019: the five Northern German Lander

,Real-World-

Laboratories“
for the ,,Energiewende“ ) . ..
I introduce outline of a jOlnt hyd rogen Strategy Northern Germany Hydrogen Network
el 0y Dbty
— BR& HAMBURS 4 1 i
/@ @ TR o Green hydro_g_en IS an ,,essc_entlal element of the p— — yerogen
Y energy transition“ ,economic and e e S
‘ e

structural political chance”

BRANDENBURG

Task Group

SACHSEN-ANHALT

,2Northern Germany is to be established as the 1§Mobility

| leading region of a green hydrogen economy in 2 Distribution

HESSEN

3 %Regulatory Frameworks

4 Maritime Applications

AN

j RHEINLAND-FFALZ

5 (Chemistry

6 iDevelopment Power Grids

p .
“SARRLAN -
{‘.,
i Py 2y

BAYERN

7 EProduction Green Hydrogen

BADEN-WORTTEMBERG

Source : BMWi 8 Communication

Source: hySolutions GmbH

Source : NDR
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Use-Case I1: A Hydrogen-Strategy for Northern Germany

Mobility
» 5 demonstration fleets
» 5vehicle types
» 5 operators
» More than 500 vehicles

® @ [ ]
Cluster Kavernen H, Bedarf H, Produktion
L ]
Heide
o0e
Brursbinel
WS I (Brunshittel)
.().a. 2005, 2020, 2025
Stade
o Wsuictde) SR Hamburg
e R0, €05 [ ] WS | (Hamburg)
E o "
& Federal Ministry
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Renewable Energy

Electrolysis

Hamburg

Schleswig-Holstein

Other

By Products

Gas Network

Methanisation

Urban Development

PTL Heavy Duty

Syn. Kerosene,

RideSharing

Refuelling Stations

Material Handling

Logistics Airport

Trucks Logistics

Trucks Harbour

Buses

Public Fleets

Last Mile

Coaches

Communal Vehicles

Harbour Logistics

Harbour Methanol Railway
] Marine Applications
Cold ironing Gas Grid
Metallurgic
Source: hySolutions GmbH
Facilitator

MITTELSTAND

GLOBAL

ENERGY SOLUTIONS
MADE IN GERMANY

energie

waechtenr

Hydrogen in Northern
Germany - an Integrated

System
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Use-Case II: A Hydrogen-Strategy for Northern Germany

+ Fuel cell buses: two in operation,
market survey in preparation

+ Vehicle fleets in project
Hydrogen Mobility Europe (H2ZME)

4+ Clever Shuttle: 30 Toyota Mirai

+ Infrastructure:4 stations in operation,
3 planned

+ Chemical industry: 5 MWel elektrolysis (H+R
Olwerke)

rennstoffzeile

3 —==— [l

------

Sirafisnciss.

o ] 5] Ll o o 08 00e 00

+ Emergency generators with fuel cells —
transformer substation (Stromnetz Hamburg)

+ Emergency generators with fuel cells— bus
depot (Helmut-Schmidt-University)

+ 1.6 MW elektrolysis Reitbrook (Uniper)
+ Test baggage tractor (Hamburg airport)

WASSERSTOFF-GESELLSCHAFT
HAMBURG E.V.

2

International Hydrogen Symposium
23. und 24. Oktober 2019
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Use-Case I11: ,,Re-Inventing* Hamburg s District Heating

Today more than 840 km pipelines and 12 production units

1,800 MW installed power

11,000 clients mostly public buildings, public housing and industry
200,000 households

State-owned since 09/2019 (referendum in 2013)

almost 50 % will be climate neutral (total 1,220 Gwh/a)

- + #& & + & &

Investment costs of 650 Mio. Euro plus 950 Mio. Euro for repurchase

Source: Warme Hamburg GmbH
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Use-Case I11: ,,Re-Inventing* Hamburg s District Heating

+ Phasing out coal: Shut down of coal plant Wedel by 2025, CHP Tiefstack without coal by 2030

+ Replace heat plant Wedel by ,,Energy Park Harbor*: Reducing 360,000 tons CO2 by modern gas CHP
plant and C02-neutral heat (Long-term goal: Replacing natural gas by hydrogen or green gas)

+ Decentralising production: two large coal plants will be replaced by modular production — industrial waste
heat, waste combustion, large heat pumps, power to heat. This provides for more flexibility and security of

supply.

Unit ______[Full load hours Energy (GWh/a

Industrial Waste Heat ca. 5,900-7,100 ca. 100 - 120 Rund 17

Waste-Water-Heat-Pump ca. 3,300-5,300 ca. 100 - 160 ca. 30

CHP-Plant (gas) ca. 4,200-4,600 ca. 530 ca. 230

Power2Heat ca. 300 Collateralization ca. 20

WIE-Plant ca. 3,300-5,800 ca.130 - 230 ca. 40

ZRE Stellingen ca. 5,800 ca. 350 ca. 60

Haferweg (Gas, existing) ca. 200 ca. 10 50 Source: Warme Hamburg GmbH
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Use-Case III: ,,Re-Inventing® Hamburg's District Heating

HKW Wedel e
Ca. 400MW "5 weststrang e
/__f

Neue

— Enefg

w®

-
-
-
-
A
-
-
-
-
-
-

Fernwarme-Anbindung
iepark Hafen
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(EJ\ Leitung ZRE TR \\
. Einbindung / '

Bshrenfeld@- \“é‘& S o

N\ :
f.:“‘ . Haferweg \-’""-' WZ
' % %ivorhanden)

Sudleitung

-
e
- -
-

ZRE Stellingen
Industrial Waste Heat 1
Industrial Waste Heat 2
Waste Water Heat Pump

Energiepark
Hafen

Waste to Energy
CHP-Plant Dradenau

Power2Heat/Storage/
Aquifer

Source: Warme Hamburg GmbH
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Use-Case IV: The Eco-Partnership Hamburg
4 N

Companies Stronger link
o Handelskammer
engaging in between ; Tmeran
voluntary :> environmental = g
environmental protection and @) Handwerkskammer
protection successful Hamburg
businesses
\ / INDUSTRIE
VERBAND | ..
=
HAMBURS B8 UNTERNEHMENSVERBAND
lv HAFEN HAMBURG E.V.

/ Transparency \

Enterpﬂses COOperatlon _ Source: Umtpartnerschaft Hamburg

Chambers
Associations

Administration

NV

Dialogue

N < > y
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Use-Case 1V: The Eco-Partnership Hamburg

Company located in
Hamburg realizes
voluntary environmental
action

Verification and Proof by Eco- A

partnership UMWELT

PARTNER
K SCHAFT
Company
applies for_ fe%r;f),zgy
membership certificate and
participates in
network

=  Started in 2003, renewed in 2008, 2013 and 2018

= A network of over 1,100 enterprises
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Thank you for your attention!

Tobias Knahl, Hamburg Chamber of Commerce
November 5, 2019, Auckland
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