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R4S ... Why shall we talk about ...

- - Green Urbanism and
B 4 Ecological Infrastructure

UN Population Division
Department of Economic and Social Affairs
World Urbanisation Prospects (2014)
China: + 292 M urban dwellers
between 2014 and 2050
Shanghai: Third largest urban
agglomeration in the world

Sustainable and Resilient Cities?
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Eco-cities flourishing globally

GREENEST CITY

2020 ACTION PLAN
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£5HTHHELERXE - The global rise of eco-cities

number Total launched by each date
180 NB: launch dates approximate in some
cases /.
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- " Build an ecofriendly city
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Ecological/Green City — More than a Catchword?

‘C’ivr ee:_ - Green
- Lk Dreams?
Green = Cradns
Cosmetics? Marketing?
Green = Green ?
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R BIR 4 ?
What do I want to talk about?

AW - BATX AR I ?
The Ecological City — Discovery of our Time?
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* SRLESET - FUELE — BT
The Ecological City Today — More than Parks -
Four examples
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Research and Policy Advice for the
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Research and Policy Advice for
Sustainable Urban and Regional

Development
® Non-university research institute Dresden
& i

(Jh 37 B9 Z2 (8] L = R 3T PT)
8 Member of the Leibniz Association

CRETRMERFER)

®* Founded in 1992
(ﬁlJl'_Lq:]_ggZﬂE) Leibniz Associatié

® Research on spatial development,
interdisciplinary approach

(BBFHER)
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Research and Policy Advice for

Sustainable Urban and Regional
Development

®* Non-university research institute
8 Member of the Leibniz Association

% Founded in 1992

® Research on spatial development,
interdisciplinary approach

® Approximately 120 employees, 5 joint professorships, and 10
scholarship holders

(120 B TEANR, SHBKEHIRMNI0BRFEAE)

® Budget: 9.6 million Euros, including 3.9 Mio. million Euros of
third-party funding
(2013F /B A 7 £ 11980HFFR T, HH390HKRTtam~ %)
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Research and Policy Advice for

Sustainable Urban and Regional
Development

Non-university research institute
Member of the Leibniz Association

Founded in 1992

Research on spatial development,
interdisciplinary approach

Approximately 120 employees, 5 joint professorships, and 10 scholarship holders
Budget: 9.6 million Euros, including 3.9 Mio. million Euros of third-party funding

Close cooperation with the Technische Universitat Dresden and
United Nations University (UNU-Flores, Dresden)

(54 AT RS AE B S E A AR 5 RS
B EEEE)

Cooperation with partners in Europe, Asia, Africa and America
(FOERM, M7 L K S E RIS B HA LR SR EIL T S 1FEZR)
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(FHAME R)

Research Topics

W™ s acatech

Landscape Change and Management
(EERURTEEERR)

Resource-Efficiency of Settlement Structures

(BRERR I 2 S5 BEZ)

Environmental Risks in Urban and
Regional Development

(i 5 R 5k B R RXEBER)

Monitoring of Settlement and Open Space
Development

(BRRLEFFMZERE K RREMN)

Strategic Issues and Perspectives

(R RIS H A RE)

Ecological and revitalizing urban renewal

(EBRIFNCEAZ DRI ER)
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Research and Policy Advice
(RNR R B FNBUER )

With the results of its research, the IOER provides politics,
administration, and society with an important basis for planning

and policy decisions.
FEHPIEAR, IOERNBUE. TR SR XIFIB R RRAEZIKE
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Promotion of Young Scientists

(FEMTEERNESTHED)

® Doctoral and Post-doc projects of young scientists from
a range of disciplines

HMABIMELTEINEEFRZFHOTFERB IS

® TOER provides structured support for doctoral candidates
and diploma/master theses

IOERNE T IR XM it IR R G X F

® International Dresden Leibniz Graduate School (DLGS)
together with TU Dresden
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What do I want to talk about?

s A8 HTH - BITXPEKBE R ?

The Ecological City — Discovery of our Time?

101

* SRLESET - FUELE — BT
The Ecological City Today — More than Parks -
Four examples

» ARSI R
The Ecological City and Sustainability

* BE — EinaIEkAL
Perspectives — Challenges Ahead
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Public Parks

concept

Leibniz Institute
of Ecological Urban and

London: Hyde Park
~1000 Documented
1536 Fenced for hunting
1637 Opened to public
Public Park (Volkspark) in Magdeburg 1824
.
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Frankfurt -

Tearing down the city walls
Establishing the green belt
18th/19th century
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b SOTHT me PRI ..
Two pictures ...

Two countries ...
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One topic!
Industrialisation

T R E R R !
Rapid urban growth!

Leibniz Institute
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End of 19t Century:

Extreme density: B ZE %Y 44 Barcelona: 85.000BR/FARLE
2 London: 40.000BR/FEARLE
E22 Paris: 37.000BE/FALE
Fa#K Berlin: 20.000ER/FARLE

Urban densities (today) (Inh./km?2):

Dresden approx. 1.600
Minchen 4.500
Berlin 4.000
City Center 11.000
Monaco 17.500
Barcelona 15.900
Greater Paris 3.660
City Center 21.000
London 5.200
Singapur 7.100
Hongkong 6.400
Ei# - Shanghai 3.630
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Cities -

Places of .
opportunities ATERE
and misery

égb-nrt Erich Noth ; %
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JE/REEH RN F85K(1859) —BEZ gy 7k &

lldefons Cerda (1859) — Urban Extension Plan Barcelona

TABH
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PR SRESHML R AR5 ER FF
LI IE A8 AT

Freedom of the individual

Air, sun and natural light in all
dwellings

Egalitarian desire for quality
services in all city districts

Mobility and ease of
communication
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Ebenezer Howard N%S.

— HACRAM —

ILLUSTRATING CORGECT PRINCIME
OF A CITY'S GROWTK = DPEN COUMTRY
EVER NEAR AT HAND, AND RAPID
COMMUNICATION BETWEEN OFF-SHOUTS.

COUNTRY

COuNTRY

COUNTRY
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since end of
19t century =8

Germany (mid 19t century)

Allotment Gardens

Mid 18t century
Russia , Great Britain
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Nature inspiring urban planners
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Seidensticker ¥ Fritz Schumacher

How
shall
cities
grow?
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Innovation Inspired by Nature
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R BIR 4 ?
What do I want to talk about?

AW - BATX AR I ?
The Ecological City — Discovery of our Time?
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* SEESET - MUNELE — mEMHIF
The Ecological City Today - More than Parks -
Four examples

» ARSI R
The Ecological City and Sustainability

* BE — EinaIEkAL
Perspectives — Challenges Ahead
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ecocities -

1975 NGO Urban Ecology
Berkeley: “rebuild cities
in balance with nature”
— in part: reaction to
urban sprawl

1997 NGO Urban Ecology
Berkeley: “its mission
is to create ecological
cities following
10 principles ...”
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Principles for creating eco-cities

oW

~N o

© Co

10.

Revise land use priorities to create compact, diverse, green and vital mixed
communities near transportation facilities

Revise transportation priorities to favour bicycle and foot over autos
Restore damaged urban environments (creeks, wetlands)

Create affordable, safe, convenient and racially and economically mixed
housing

Nurture social justice and create improved opportunities for women, people
of colour and disabled

Support local agriculture, urban greening projects and community gardening
Promote recycling, innovative appropriate technology and resource
conservation while reducing pollution and hazardous waste

Work with business to support ecologically conscious economic activity
Promote voluntary simplicity and discourage excessive consumption of
material goods

Increase awareness of the local environment and bioregion through activist

and educational projects
Source: Urban Ecology 1996
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City Images by

Ecocity World Summits

Abu Dhabi, 2015 =
Nantes, France, 2013
Montreal, Canada, 2011
Istanbul, Turkey, 2009
San Francisco, USA, 2008
Bangalore, India, 2006 =
Shenzhen, China, 2002/
Curitiba, Brazil, 2000
Dakar/Yoff, Senegal, 1996 i,
Adelaide, Australia, 1992 il
Berkeley, California, USA, 1990 o
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A S 2%
Ecological Network

Dresden
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Berlin
Tiergarten
(2.1 sgkm)
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Berlin — Gleisdreieck
(former freight train area)

|
VA‘
TECHNISCHE | ™ DRESDEN E Leibniz Institut
UNIVERSITAT II;‘: ac atECh S \v y of Ecological Urban and

Regional Development



|
7N\
TECHNISCHE ! DRESDEN E Leibniz Institut
UNIVERSITAT ||;-: ac atech S \v y of Ecological Urban and

Regional Development



£, o )
Y &
p - s
AL . Haa p Lt

o N
? »‘i.“‘.‘ -t e
PN

TECHNISCHE s

7
UNIVERSITAT II;-: aca tECh DRESDEN ) ‘_.!l  ootogtent Uroan and
A

DRESDEN concept Regional Development




Tempelhof Airport
(1923-2008)
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Protected by law
Open space

o
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SIS - Urban laboratories

Eco-Region
“Eco-Cities have moved
from a relatively loosely
AT

defined concept with only
Eco-City few, mainly experimental
pilots, to a multitude of
concrete, practice led
Initiatives” (Joss 2010)

Eco-District
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SIS - Urban laboratories

B2A
SR oAl
Eco-Region 548
Nature /

HISIETH ‘ Urban Green

Eco-City $_§ 5
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EEHEEX Technology /
Eco-District ICT
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Songdo:

6 sgkm

Reclaimed land

2003-2020

3 phases

70.000 Inh.
(2012: 22.000)
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GREENEST CITY Vancover, Canada

2020 ACTION PLAN

The Greenest City Story 5
Goal 1: Green Economy 10
Goal 2: Climate Leadership 16
Goal 3. Green Buildings 22
Goal 4: Green Transportation 28
Goal 5: Zero Waste 34
Goal 6: Access to Nature 40
Goal 7: Lighter Footprint 46
Goal 8: Clean Water 52
Goal 9: Clean Air 58
Goal 10: Local Food 64
A Conclusion & A Beginning 71
Acknowledgements 712
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Green Economy and Research

B '.':;E{:I%, ‘Tﬁ £ Climate Protection and Energy Supply

{53

Freiburg, Germany

Sustainable Urban Development
Sustainable Mobility

Nature, he | ;r\/“. Resource
Waste Management (L::'j«:cpt
Experiencing Sustainability

.

{ thhrens ‘/vn:"ﬂr”lh”""?

’“ ....

’ J Water Recyding \ e
vlrl’ﬁlunﬁt . -
.___; ! -
Political and citizen E
— -

—-_—

L ': - .
Retrofitting ‘. 1 . - Fordn B Hydro energy
—_— “ " | Gr oL

—_—

19 and climate protection
Public transport

Combined heat and power plant Green mobility

Green space

More than just climate protection:
Freiburg's sustainability process
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Freibu

r-Vaban 92
One area — two pictures

Freiburg-Vauban 2006
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Freiburg, Germany

Emphasis on:

® a strongly car reduced mobility
concept

® the creation of a neighbourhood of
short distances

8 installation of local heat
® gsocial integration

® priority of private and cooperative
groups over investors

W™ s acatech

® Area formerly in military use
® 1990 initiative founded by citizens

® Integrated bottom-up planning

(Source: Vauban 2012)
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Climate change — potential impact on buildings

Storms Hail, storm water

Radeberg OT Ullersdorf,
09.08.2010

GroBenhain, 24.05.2010

Floods
ullllllll lﬂllﬂl‘ :
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Summer heat
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Oderwitz, 07.08.2010

Groundwater
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B ERuoHiRE - FTER
Constructive and design weaknesses — new buildings
o

1 Balcony and roof top

72 2z 1 1 1 I 111 @ Eg

N
O
(9]
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D
O
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=
Q
o

2 Earth covered e e .,

underground garages
‘k; .1—1~/ =

3 Isolation of walls -
Affected
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#Z - Fact sheets of building types

REGKLAM - Teilprojekt 3.1.1
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Prevailing building type
(ME 3)

Tzschimmerstr. 1

mw 1lr Bildung Sonstige Gebaude

[ HH3 HHe OE-83 Sporthalle BA7
EE3 [~JEE4 OE-87 Kirche/Kapelie
ER3 [l ME4 Gawerbe
Verwaltungs- und :

Barogebude ude
MRO3 "] MROS {55 Garage
EE7
ER7  Geblude fur Gesundheit

und Soziales
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321 - Recommendations

Prevailing building type
(ME 3)

Tzschimmerstr. 1

mw 1lr Bildung Sonstige Gebaude

[HH3 [ HHe OE-83 Sporthalle BA7
EE3 . EE4 OE-87 Kirche/Kapelie
ER3 ME4 Gawerbe
ME3 [EEs  Nerwstmgsund " Nebengeb

Barogebude ude
MRO3 "] MROS {55 Garage
EE7
ER7  Geblude fur Gesundheit

und Soziales
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Rain- and stormwater management

Regenwassereinleitung in eine Rasenmulde (S. Regenwassereinleitung in eine Rasenmulde
Ré6Bler) und Uberlauf (S. RéBler)

Kaskadenférmige Anordnung von Eingestaute Versickerungsmulden im
Versickerungsmulden (H. Hensel) Naturpark Hetzdorfer StraBe (Anschluss von
ca. 4.700 m2 Dachfldche) (M. Hergert)
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Drainage system and green infrastructure

©
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Zeichenerkldarung

K

—» Mischwasser Elbe
—+ Regenwasser ' Flutrinne
— Schmutzwasser

MaBnahmen
Flutmulde
RE 700300
|
% | = Ablei inne mit beispi Di
% Mok mit Blickrichtung und F
4

~_| Schacht mit Bezeichnung

>0und <10
>=10 und < 50

o

QO >=50und<150

‘i max. Uberstauvolumina [m’] - Lastfall Projektion 2050

Source: Institut flr technisch-wissenschaftliche Hydrologie
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New park with retention area

Wartungszufahit LTV |\ L

Wasser-Maolsch-Spielplatz

SO
— 5] .
Klangsplel-Gorten \\\N

.o:
\\ \ @
‘ : 7'. " .s.

E ]

R Q.‘,!_'vf:,, e

Foto: Landschaftsarchitekturbtiro Frase, August 2013 \\\ ~ T
. NORD

\\ = Freital - Windberg-Park am Neumarkt
" " =D Londschaftsarchitektur Frase, Dresden
. . leumar B April 2013

Quelle: GroRRe Kreisstadt Freital, Stadtplanungsamt
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Multifunctional use
of retention areas

Hugo-Burkner-Park
Dresden
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T\l4.0%03k 1 & B— Industry 4.0 and urban development

First

Industrial

Revolution
Introduction of
mechanical production
facilities with the help
of water and

steam power

End of the

18t™ century

Urbanization
of villages

Industrial Revolutions

Second

Industrial
Revolution
Introduction of the
division of labor and
mass production
with the help of
electrical energy

b, b

End of 19t /
Beginning of 20™" century

Urban expansion
and functional
separation

Third

Industrial
Revolution

Use of electronic
and IT systems
that further
automate
production

e

Beginning of the 1970s

New opportunities
for remote areas
through teleworking

Fourth
Industrial
Revolution
Use of
cyber-physical
systems

Mixed land uses -
factories come

back to town

© B. Miiller 2014, acatech, IOR

Urban sprawl Eco-City Intelligent/  Inclusive/

Compact Ubiquitous/ Integrated

City Smart City Smart City

Urban Development
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Table:
Opportunities and
challenges of the nexus
between advanced
manufacturing (AM)

and urban development
Miiller, Schiappacasse (2014)

W™ s acatech

Opportunities Challenges
Urban economy +  Competitiveness of cities may be en- ¢ Competition may become stifferas com-
hanced through corefunctions and pio- panies have more locational choices due
neer establishments related to advanced to their shrinking dependence on local
manufacturing. production factors.
¢ There may be additional opportunitiesfor | «  Integration into advanced manufacturing
new entrepreneurial activities and small value creation chains may contribute to
scale enterprises, especially unconven- socio-spatial disintegrationwithin cities
tional and creative ones, to connect with {i.e. between those groups and areas
the larger companies, and to offer newor which are linked with and those which are
better servicesto them. This may lead to not linked with advanced manufacturing);
more inclusiveness, economically and so- growing social segregation as well asrising
cially. disparities between urban districts may be
&  Urban economy may benefitfroman among the consequences.
increase of advanced manufacturing *  Specialization may lead to higher econom-
companies: taxes, income generation, ical and development risks and it may di-
multiplier effects, supply chain, etc. minish resilience in case of crisis.
*  Specialization may make better use and *  Goodurban governanceand fruitful coop-
enhance local development potentials. eration betweenstakeholders (State,
business community) are necessary and
crucial factors for successfully raising
competitiveness. This iz not easy to
achieve.
Urban-regional s Enterprises become, to a higher degree s The availability of knowledge creation
development than today, multi-locational entities. institutions {universities, researchinstitu-

Individual locations of companies may
take over more specialized and focused
functionsinvalue creation chains.

AM may diminish the companies’ de-
pendency on locational production fac-
tors. It may enlarge degrees of freedom
regarding the sizes of their enterprize
units and production facilities as well their
locational choices.

Location factors will be re-defined. Also
remotenesswill be redefined. Formerly
“remote” areas have more equal chances
to compete successfully.
Competitiveness of regions and urban-
regional development may benefitfrom
advanced manufacturing.

Regional development may profit through
regional value-added production, speciali-
zation, additional income generation, re-
gional ancillary industries and services,
multiplier effects etc.

tions), R&D activities, e.g within compa-
nies, and interest of companiesin regional
connections are important prerequisites.

¢ AMstrategiesare helpful, like smart spe-
cialization or urban (economic) develop-
ment strategies. These require respective
initiatives by the public and private sec-
tors.

«  AM may widen (inter-) regional disparities
{and between cities), i.e.those which are
and those which are notintegrated

¢ Specialization may lead to higher risksfor
regional development.

Value creation

AM may enhance production and enlarge
local and regional value creation chains.
AM may create new opportunities for
local regional companies and the informal
sector.

¢ Experience showsthatin many cases AM
puts more emphasis on international ori-
entation and worldwide integration than
on regional embedment.
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Table:

Opportunities and
challenges of the nexus
between advanced
manufacturing (AM)

and urban development
Miiller, Schiappacasse (2014)

W™ s acatech

Integration and
networking

AM leads to more networked economic
structures and processes. Industrial pro-
duction will be more and more character-
ized by multi-locational networks.

AM furthers the creation of dynamic and
flexible enterprise networks.

AM facilitates related companies to asso-
ciate for a given time span and to form
temporal virtual production or service
clusters.

AM manufacturing raizes the international
inter-connectedness and visibility of cities
and regions

Metwaorking has high transaction costs and
investment (e.g. time, effarts, personnel)
Metwork access may be difficult. To a high
degree, it depends on decision making by
company involvedin AM.
Interests of companies and local fregional
stakeholders may be different (e_g. orien-
tation on competitive productionon the
one hand, and socio-spatial integrationon
the other).

Knowledge creation

AM may contribute to raising the educa-
tional level of a city as it requires a well-
qualified labor force.

AM may contribute to facilitating the
establishment and strengthening of uni-
versities and research facilities.

AM may support public private partner-
ships for knowledge based urbanand re-
gional development.

AM may contribute to social exclusion by
making the accessto knowledge creation
for certain groups of society (e g. urban
poor) even more difficult.

Socio-economic
development

AM may contribute to creating new jobs
and more income opportunities for the
urban population.

AM may contribute to the formation orstal
zation of a strong middle-class population.
AM may contribute to poverty alleviation
through the creationof additional jobs in
the industry and service sector which are
more accessiblefor the urban poor.

AM may contribute to the loss of (espe-
cially less-paid and less-qualified) jobs
through rationalization and automation.
AM may restrict job opportunities of the
urban poor and the less-qualified. Thusit
may contribute to increasing poverty

Infrastructure

AM may support better urban infrastruc-
ture, e.g digital and transportation infra-
structure.

AM may have positive influence on logis-
tics.

Weak and un-coordinated planning and
implementation may contribute to severe
deficits regarding the provisionand relia-
bility of infrastructure.

Digital infrastructure may only be provid-
ed on demand to those who requestand
pay for it thus excluding a large part of the
population, especially the urban poor.
Due to inadequate availability of funds
and limited fund generating capacity of
fundsonthe one hand and high invest-
ment needs, it may be difficult to putthe
adequate infrastructure in place.

The speed of urban growth may override
the capabilities to establish necessary in-
frastructure thus widening the gap be-
tween serviced and non-serviced (orin the
caze of companies: auto-serviced) areas.
Cyber security may be difficult to be estab-
lished.
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Table:
Opportunities and
challenges of the nexus
between advanced
manufacturing (AM)
and urban development
Miiller, Schiappacasse (2014)

W™ s acatech

Environmental ef-
fects

AM will lead to cleaner productionand
more energy efficiencythroughsensor
technology, high precision control and re-
al-time information.

Material consumption and waste will be
reduced.

AM will make a contribution to climate
change mitigation.

AM may require less storage capacities
due to real time information processing.
This may resultin less land "consumption”™
farindustrial purposes.

Smart products may be easier recycled.
This reduced the amount of waste.

There may be rebound effects. As produc-
tion site may be located atthe edge ofthe
city or metropolitan area, commuting dis-
tances may grow. Because of difficult traf-
fic conditions, time and energy consump-
tion through commuting may increase.
Production sites may be designedasto
deal with a variety of difficulties, e g. re-
garding infrastructure provision. This may
lead toincreased land “consumption” by
industry.

Companies may want to secure safe infra-
structure provision at their production
sites and install basic infrastructure by
themselves. This may lead to an un-
coordinatedand increased consumption
of water and energy aswell asto envi-
ronmental damagesin general.

Real time production requires just-in-time
delivery. This may lead to higher pressure
ontransportation. More trucks become
maobile storage facilities (likein just-in-
time production).

Urban structures

Modularized productionallows thatindi-
vidual manufacturing entities become
smaller.

AM may facilitate more mixed urban
structures through the enhanced possibili-
ties of environmentally friendly inte grated
“urban production” (e.g., with manage-
ment units, design offices or cleanpro-
duction sites within or close to housing
areas).

AM may have positive effects on the
realization of the concept of the “city of
shortdistances™.

Synergies of more mixed urban functions
may be used.

This may also bring back life to formerly
depressed urbanareas (urban retrofit).

There may be more new urbandevelop-
ment outside or onthe edge of cities due
to better and less expensive availability of
land. This may contribute to increasedur-
ban sprawl.

Difficult transportation and logistics issues
may make it advizable to locate produc-
tion site at the edge or outside of existing
cities. This may be counterproductiveto
the conceptofthe principles of the “city of
shortdistances™.

Urban governance

AM may lead to more and better urban
governance.

The necessity to cooperate may be seen
more easily by the concernedstakehold-
ers.

Local entities of major advanced manufac-
turing companies and product relatedval-
ue creation chains may have decreasing
decizion-makingpowers. Therefore their
interestand potential to becomemore
deeply involved in local urban governance
processes may be very limited.
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TJ EREHE - The urban factory is back

Industrial Revolutions

First secand Third Fourth
Industrial Industrial Industrial Industrial
Revalution Revolution Revolution Revolution
Intraduction af Introduction of the Use of electronic Use of
mechanical production  division of labor and and IT systems cyber physical
facilies with the help  mass production that further systems

of water and wath the help of automate

steam power electrical energy production

B

il W

Beginning of the 197

“The urban factory

Urbanization Urban expansion Hew opportunitie . .
ofvlages 29
separation through teleworki back to town IS ; | C : ‘ aln ®
Urban sprawl ecocity W intelligert/  incilile/
Compact W Ubiquitous/  inteliforea Deutsche Geselschaft fir Nachhaltiges Bauen eV
city Smart City city German Sustainable Building Counc
Urban Development

Heilbronner Stimme vom 20.10.2012 / WEINSBERGER TAL
Die Stadtfabrik ist wieder da

Fellbach Fir einen PR-Gag ist die neue Wittenstein-Fabrik mitten in Fellbach schlicht zu teuer: Allein fiir das
Grundstick hat die Firma etwa zwei Millionen Euro bezahlt - auf der griinen Wiese im Schwabischen Wald hétte der
Bauplatz vielleicht ein Zehntel gekostet. Ganz bewusst hat die Firma aus dem |&ndlichen Main-Tauber-Kreis fiir ihre
Stuttgarter Tochter mitten in der Stadt ein Werk gebaut - als Prototyp fiir urbane Produktion. Dass nur durch einen

Radweg von der Zahnradfabrik getrennt eine Okosiedlung steht, machte die neue Produktionsstétte auch nicht billiger: R e
Larm und Gestank dirfen die Wohnqualitat der Nachbarn nicht beeintrachtigen. Auch architektonisch muss sich ... . qﬁéS"B" SmbH | \
A
\ .~
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-
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&E - Germany IV.

Iﬁmﬁ " %*ﬂ ﬁ“%ﬁi’j{*ﬂ Zukunftsstadt

Strategic Research SR
and Innovation Agenda
on the City of the Future

Hightech-Strategy

CO, neutral
Energy efficient
Adapted to climate change

&
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L

B 5 & - Policy and Administration

paleshauptstadt Swor 0 Frasurrav Mane gmeelt

Amt &
Na-

Fir Mensch und Umwelt

LN Stadt VDV Die Verkehrs-
~~ Heidelberg unternehmen

VS | e Deytscher
ul @ D SL

Bundesinstitut

fiir Bau-, Stadt- und
Raumforschung @ Sta dt

bottrop.

¢y Bundesamt

B o Gelsenkirchen Ministerium fir Bauen, Wohnen,
G ERMAN WATC H T Stadtentwicklung und Verkehr W
SV w des Landes Nordrhein-Westfalen C
: 4 Nodderstedt  —._mobil &
Freilburg™ s pstes % s
Eine Idee voraus ... Landesagentur fiir Elektromobilitat und
IM BREISGCAU hhﬁ ?.;r;': i:::::..'\d Brennstoffzellentechnologie Baden-Wiirttemberg GmbH

TECHNISCHE | ’ ) | ‘E N
A ||: DRESDEN Leibniz Institute
gglE\,SEIJRESr:TAT | a Ca tECh concept \ of Ecological Urban and

‘ Regional Development



UNITED NATIONS
UNIVERSITY

UNU-EHS

Institute for Environemest
and Human Security

2\

ILS - Institut fOr Landes- und
Stadtentwicklungsforschung

5]

for Sustainability Management

KIT

Karlsruher Institut fur Technologie

1S

Leibniz-Institut
fiir 6kologische
Raumentwicklung

—h
U

Research

: o
5537 1IZes
L J
B Institut (o]
Institut far Sy NP R O.. ¢

GmbH
Wohnen und “risf
Umwelt

IWU

Medizinische
Diagnostik

Oderland ' v
MAX-PIANCK - GCESFLISCHAFT TECHN'SCHE ““.
~ 1 HOCHSCHULETRIER  (Jg50%\ UNIVERSITAT =~ msmsrs™
BEUTH HOCHSCHULE FUR TECHNIX BERUN Trior University of Applied Sciences DARMSTADT ST oN AR

N THE MUMANITIES

— University of Applied Sciences

_ @] Fachhochschule
HCU | fanag et _ I Dortmund
i : University of Applied Sclences and Arts

TECHNISCHE
UNIVEORESITKT

macatech @

DEUTSCHE AKADEMIE DER
TECHNIKWISSENSCHAFTEN

~ Fraunhofer

W

Leibniz
Universitat
Hannover

it
| 0 2
109 4

m  TeCHNISCHE UNIVERSITAT
m KAISERSLAUTERN

UNIVERSITAY = — L " |,
RAAe S Hochschule fir Technik Tuml
“i;twitﬁ'_ ﬂ”fit Technische Universitat MOnchen

TECHNISCHE

©

UNIVERSITAT
DRESDEN

i=acatech

DRESDEN
concept

VA
N\
o =

Leibniz Institute
of Ecological Urban and
Regional Development



1\l - Companies

Weidmiiller § B / S / H / - raiosoms’ [
badenova = I(r\v O E}gggbﬂ

Dorsch Gruppe
“’"WE"*:‘"" SIEMENS PP

er

SCHUCO

CADFEM

Ileos

Entwicklungsgesellschaft mbH

FICHTNER VIESMANN

IT CONSULTING : : .
climate of innovation

ZUBUN Yella
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.
FE WM - Key Topics

1. Socio cultural quality and urban communities: fostering urban engagement,
social innovation and acceptance of new technologies

2. Urban transformation management: strengthening the role of municipalities, local
transformation preparedness, new forms of governance, pilot projects of
transformation, integrated urban and neighbourhood concepts

3. City - neighbourhood - building: innovation in the construction sector, user oriented
rehabilitation and renovation strategies

4. Resilience and adaptation to climate change: specific analyses of vulnerability,
green and blue infrastructure, urban-rural relations

5. Energy, resources, infrastructure systems: intelligent infrastructure systems,
energy and resources efficient solutions in urban water management, material glows
and urban mining

6. Mobility and logistics: new types of offers and new technologies of mobility, mobility
data and platforms, mobility behaviour, urban logistics

7. Technologies for the city of the future: ICT platforms, ICT services, smart urban
services

8. Urban economy: fundamentals of urban and regional economy, nhew models of
finance, municipal carrying capacity analyses, new business and management models

9. Data, information and knowledge transfer: data governance, data models,
simulation, knowledge transfer.

|
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N
ik B8 T804I - Strategic Action Fields

1. Civil society as a driver of urban transformation
Strengthening and support of urban transformation

3. Sustainable transformation of urban and regional
settlement patterns

4. Pioneer projects for urban infrastructures

5. Tools and procedures for planning and knowledge
management

6. New frameworks for urban innovation
7. Strategic finance management and business models

N
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. |
BB R ?
What do I want to talk about?

AW - BATX AR I ?
The Ecological City — Discovery of our Time?

101

* SRLESET - FUELE — BT
The Ecological City Today — More than Parks -
Four examples

» ARWTHHEFSE KR
The Ecological City and Sustainability

* BE — EinaIEkAL
Perspectives — Challenges Ahead
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SIS - Urban laboratories

B2A
SR oAl
Eco-Region 548
Nature /

HISIETH ‘ Urban Green

Eco-City $_§ 5
=) aEmEE

R

EEHEEX Technology /
Eco-District ICT
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SIS - Urban laboratories

SES 2L
ESRE A Economic
Eco-Region o aspects

Nature / » "
£ 5ETh ‘ Urban Green ‘ EEsi4:0k 0T

$ ‘ Sustainable

Eco-Clty BE mp City
=  (=EMmEE =
FoR
&3 &
A SIRX Technology / Socio-
Eco-District ICT cultural
aspects
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Sustainability Frameworks

1713 - 300 years of sustainability discussion
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Sustainability Frameworks

1713 - 300 years of sustainability discussion

LAV R o Hans von Carlowitz (1713)
eRacicht ud Macueifiy Since 1711 Chief Mining Officer
responsible for forestry in Saxony

Sustained supply of wood
for mining and processing

— £EIDIIC/ G
st Sobam ki Beaun 755, 4%
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A4 K BHEZR - Sustainability Frameworks

1713 - 300 years of sustainability discussion
1992 - Rio Conference

1994 - Aalborg Charter

1994 - German Constitution / Basic Law
1998 - Building and Spatial Planning Laws
2000 - Urban 21

2007 - Leipzig Charter
2015 - SDGs (United Nations) FUTURE 21
2016 - New Urban Agenda (Habitat I1I) [

(Source: Agentur fur Stadtentwicklung 2007)
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Leipzig Charter on
Sustainable European Cities (2007)

I. Making greater use of integrated
urban development policy approaches

Implementation oriented participatory
integrated urban development programs

Strategies for action:

® Creating high quality public spaces

® Modernizing infrastructure networks

®* Improving energy efficiency

® Proactive innovation and educational policies

W™ Taacatech



Leipzig Charter on
Sustainable European Cities (2007)

II. Special attention to deprived neighborhoods
Social cohesion and integration as a goal

Strategies for action:

® Pursuing strategies for upgrading the physical environment

® Strengthening the local economy and local labor market

® Proactive education and training policies for children and
young people

® Promotion of efficient and affordable housing

E‘Jﬁ(l:VHENRIgﬁ!;$ gl a Ca teCh DRESDEN ‘ @ L:ié:milz In.st:'TuL:eb ;
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European Green City Index

Atserning the covionmental impuact of §urope s mapd s

A revearch propect conducted by the { conomint inteligance Und, wpomored by Swmenm

US and Canada Green City Index

Assessing the environmental performance of 77 major US and Canadian ties

A research by Intelligence Unit,

German Green City Index

Asressing the emvronmental performance of 12 major German cities

A research project conducted by the Economist Intelligence Unit, sponsored by Si

African Green City Index

Avrering the environmental performance of Alrica’s major ity

A rerearh projedt (onducted by the | onormest intelbgene Uit spomsored by Seemens

W™ s acatech

SI E M E N S Latin American Green City Index

g i As cities.

.
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© Green action plan O, intensity
1 Gresn managemsnt OO emissions

0 Mitrogen dioxide 1 Energy consumption

o Sulphur dioxide 0 Energy intensity

1 Ozone 1 Renewalde enengy Consumpisn
© Particulate matter & Clean and effickent enengy policies
O Clean air policies

© Water consumption 1 Energy consumption of residential
0 Systern leakages buildings ;

7 Wastewater system treatrment = Energy-efficient baildings standards

& Energy-efficient buildings initiatives
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Germany: Competition for sustainability

Opening the debate in the 1990s: ,,Cities of the future™
(in 4 model cities, 7 reference cities, tests in 50 further cities)
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Germany: Competition for sustainability

Opening the debate in the 1990s: ,,Cities of the future™
(in 4 model cities, 7 reference cities, tests in 50 further cities)

Five dimensions related to urban planning / development:
®* Land management

Mobility

Environment

Housing

Economy

UNWERSITAT ;li = aca tECh DRESDEN {/ \ ‘E Lo it
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Germany: Competition for sustainability

Opening the debate in the 1990s: ,,Cities of the future™
(in 4 model cities, 7 reference cities, tests in 50 further cities)

Five dimensions related to urban planning / development:

Land management
Mobility
Environment
Housing

Economy

Characteristics

®* Oriented towards integrated urban planning / development
® "Top-down”: Assessment of local sustainability

® Government driven

L
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12 Standard indicators 12 Additional indicators

(relatively easily accessible) (relatively difficult to collect)

Land management Land management

Area for settlements and transport purposes Relation of urban development area

Intensity of land use within/outside of existing built-up area
Protected area Mobilisation of new development areas within
Re-use of derelict/waste land existing built-up area

Mobility Mobility

Kilometers driven by buses and trains/trams Length of bikeways network

Car density Modal split: use of cars in the city

Settlement area accessible by public transport
Safety / victims of accidents

Environment Environment

Non-recycled garbage CO2 emissions

Consumption of drinking water Energy consumption

Housing Housing

Relocation from suburbia Basic supply

Financial support of individuals for housing Burglary / housebreaking

Economy Economy

Unemployment rate “Consumption” of space to provide employment
Number of commuters Structure of local economy

L
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Initiated in 2007 by a small group
of stakeholders from real estate

N RIMM® and building sectors
}' L we ‘; l"- f "-:wl\

| J % - | Yl L : _

B S ——— Membership 2012: 1050

Deutsche Gesellschaft fiir Nachhaltiges Bauen e.V.

German Sustainable Building Council “Unique knowledge platform”
X TR B RIS UE A R
Certification system for new
development areas Economic

Quality

Sociocultural
Environmental and Func}nonal
Quality Quality

Technical

Process Quality

Site Quali
Quality Y

TECHNISCHE = ' o
DT tech oresoen & N\ VB e,
. DRESDEN n a Ca ec concept \v‘ DRegiona?Develu;ment



CORE CATALOG FOR BUILDINGS CORE CATALOG FOR URBAN DISTRICTS

® Environmental Quality

Life Cycle Assessment Life Cycle Assessment

Local Environmental Impact Water and Soil Protection

Environmentally Friendly Material Production Change in City District Climate

Primary Energy Demand Biodiversity and Interaction

Drinking Water Demand and Wastewater Volume Consideration of Possible Environmental Impacts
Land Use Land Use

Total Primary Energy Demand and Renewable
Primary Energy

Energy-Efficient Development Structure
Infrastructure with Low Resource Consumption,
Groundwater Management

Lacal Food Production

Water Cycle
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® Economic Quality

Building-Related Lifecycle Costs Lifecycle Costs

Value Retention, Suitability for Third Party Use Fiscal Effects on Municipality
Value Retention
Efficient Use of Space
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a%a Sociocultural and Functional Quality

Thermal Comfort Social and Functional Diversity

Indoor Air Quality Social and Labour Infrastructure
Acoustic Comfort Objective / Subjective Security

Visual Comfort Quality of Open Areas in Public Spaces
User Influence on Building Operation Moise Protection

Quality of Outdoor Spaces Proportion of Open Areas

Safety and Security Handicapped Accessibility
Handicapped Accessibility Occupancy Flexibility and Development Structure
Efficient Use of Floor Area Adaptation to Urban Development Plan
Suitability for Conversion Urban Planning Design

Public Access Use of Existing Buildings

Cycling Convenience Public Art

Design and Urban Planning Quality through
Competition

Integration of Public Art

Site Features
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#* Technical Quality

Fire Prevention

Indoor Acoustics and Sound Insulation
Building Envelope Quality

Backup Capacity of Technical Building Systems
Ease of Cleaning and Maintenance

Resistance to Hail, Storms, and Flooding

Ease of Dismantling and Recycling

Pollution Control

Moise Emission Control

W™ s acatech

IT and Communication Infrastructure
Energy Technology

Waste Management

Rainwater Management

Dismantling, Sorting, and Recycling of the
Infrastructure

Maintenance, Servicing, Cleaning
Quality of Transport Systems

Quality of Road Infrastructure

Quality of Public Transport Infrastructure
Quality of Cycling Infrastructure

Quality of Pedestrian Infrastructure
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% Process Quality

Comprehensive Project Definition
Integrated Planning

Comprehensive Building Design
Sustainability Aspects in Tender Phase
Documentation for Facility Management
Environmental Impact of Construction Site /
Construction Process

Construction Quality Assurance /

Quality Control Measures

Systematic Commissioning

sms fmacatech

Participation

Cancepts Developed in Competitive Bids
Integrated Planning

Community Involvement

Controlling

Environmental Impact of Construction Site /
Construction Process

Marketing

Quality Assurance and Monitoring
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HEAHZXE- Other schemes

®* BREEAM

Great Britain

® |EED

USA

®» CASBEE

Japan

® GREEN STAR

Australia

® RFSC

Reference Framework for
European Sustainable Cities

-> Future task
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BB R ?
What do I want to talk about?

AW - BATX AR I ?
The Ecological City — Discovery of our Time?

101

* SRLESET - FUELE — BT
The Ecological City Today — More than Parks -
Four examples

» ARSI R
The Ecological City and Sustainability

s BRE — EInrOBRER

Perspectives — Challenges Ahead
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Perspectives — Challenges Ahead

® Green/eco/smart is “in” in urban development -
examples worldwide, extensive programmes

® Green is definitely more than a catchword

® Green City: much more than parks and gardens:
marriage between nature and technology

® Green Cities as urban laboratories for sustainable
development

®* High flying expectations

® Political goals and monitoring:
sustainability frameworks exist

sms fmacatech



BE — mihaoBksk
Perspectives — Challenges Ahead
Open questions:

* New urban districts versus retrofitting cities?

We are strong: sustainability schemes regarding new developments
We are weak: sustainability approaches regarding the existing cities

Berln Gorlitz
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RE — MEikraskik
Perspectives — Challenges Ahead
Open questions:

®* New urban districts versus retrofitting cities?

* Eco-islands versus integrated urban and regional
development? Gated communities vs. integrated cities?

The eco-city ... ... and polluting industries
in the hinterland
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BE — mihaoBksk
Perspectives — Challenges Ahead
Open questions:

®* New urban districts versus retrofitting cities?

® Eco-islands versus integrated urban and regional
development? Gated communities vs. integrated cities?

* How do we link the modern eco-smart parts of cities with
the less eco-smart ones? -> Competition? -> Segregation?

.
DRESDEN r ‘ Leibniz Institute

TECHNISCHE !
UN'VERSITAT t h of Ecological Urban an
DRESDEN l: u aca ec concept %v‘ Reglon, Development




BE — mihaoBksk
Perspectives — Challenges Ahead
Open questions:

®* New urban districts versus retrofitting cities?

® Eco-islands versus integrated urban and regional
development? Gated communities vs. integrated cities?

* How do we link the modern eco-smart parts of cities with
the less eco-smart ones? -> Competition? -> Segregation?

* Production of showcases versus "mass production”:
Cost effectiveness and repeatability of solutions?

Dreams of ... may turn
today ... into
ruins of

tomorrow
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Perspectives — Challenges Ahead

s Adaptability and robustness: Will the innovation cheetahs of
the present turn into technological dinosaurs of tomorrow?
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RE — EimrBkE

Perspectives — Challenges Ahead

Open questions:

New urban districts versus retrofitting cities?

Eco-islands versus integrated urban and regional
development? Gated communities vs. integrated cities?

How do we link the modern eco-smart parts of cities with
the less eco-smart ones? -> Competition? -> Segregation?

Production of showcases versus “mass production”:
Cost effectiveness and repeatability of solutions?

Adaptability and robustness: Will the innovation cheetahs of
the present turn into technological dinosaurs of tomorrow?

Human dimension: Size, acceptance, governance,
participation, willingness to participate? Human capital?
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RE — EimrBkE

Perspectives — Challenges Ahead

Open questions:

New urban districts versus retrofitting cities?

Eco-islands versus integrated urban and regional
development? Gated communities vs. integrated cities?

How do we link the modern eco-smart parts of cities with
the less eco-smart ones? -> Competition? -> Segregation?

Production of showcases versus “mass production”:
Cost effectiveness and repeatability of solutions?

Adaptability and robustness: Will the innovation cheetahs of
the present turn into technological dinosaurs of tomorrow?

Human dimension: Size, acceptance, governance,
participation, willingness to participate? Human capital?
Poverty, poverty alleviation and social integration?
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RE — EimrBkE

Perspectives — Challenges Ahead

Open questions:

New urban districts versus retrofitting cities?

Eco-islands versus integrated urban and regional
development? Gated communities vs. integrated cities?

How do we link the modern eco-smart parts of cities with
the less eco-smart ones? -> Competition? -> Segregation?

Production of showcases versus “mass production”:
Cost effectiveness and repeatability of solutions?

Adaptability and robustness: Will the innovation cheetahs of
the present turn into technological dinosaurs of tomorrow?

Human dimension: Size, acceptance, governance,
participation, willingness to participate?

Poverty, poverty alleviation and social integration?
The role of urban planning in the future?
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The ecological city and

sustainable urban development -

Opportunities and challenges
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Bernhard Miiller r=acatech =
NATIONAL ACADEMY OF |

SCIENCE AND ENGINEERING SIS, o ¥

b.mueller@ioer.de

JEE R !
Thank you very much!
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