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Goal for today

The goal for today addresses cities as sustainable living
environments. We open various perspectives to sustainable

urban strategies and discuss their connection to systems
thinking.

Why are the cities in the core of sustainable development?
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”IN TODAY’S WORLD THE ECOLOGICAL

SIGNIFICANCE OF CITIES IS LARGER THAN EVER”

S S

Image: Wilhelmson Arkitekter — New Kiruna / Peter Thuvander, Bjorn Andersson
Quote: Yrjo Haila, 2008



SUSTAINABLE URBAN STRUCTURE

SUSTAINABLE DEVELOPMENT “POLITICAL”TIMELINE
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SUSTAINABLE URBAN SYSTEMS

Staffans, Kytta & Merikoski (eds.) 2008 http:/lib.tkk.fi/Reports/2008/isbn9789512299966.pdf
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SUSTAINABLE URBAN SYSTEMS

Staffans, Kytta & Merikoski (eds.) 2008 http:/lib.tkk.fi/Reports/2008/isbn9789512299966.pdf
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SUSTAINABLE URBAN SYSTEMS
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The global goals for sustainable development by 2030
SUSTAINABLE CITIES AND COMMUNITIES

ADEQUATE, SAFE AND AFFORDABLE HOUSING
AND BASIC SERVICES

SAFE, AFFORDABLE, ACCESSIBLE AND
SUSTAINABLE TRANSPORT SYSTEMS

PARTICIPATORY, INTEGRATED AND SUSTAINABLE
HUMAN SETTLEMENT PLANNING

CULTURAL AND NATURAL HERITAGE

REDUCE THE NUMBER OF DEATHS CAUSED BY
DISASTERS

By 2030, ensure access for all to adequate, safe and affordable
housing and basic services and upgrade slums

By 2030, provide access to safe, affordable, accessible and
sustainable transport systems for all, improving road safety,
notably by expanding public transport, with special attention to
the needs of those in vulnerable situations, women, children,
persons with disabilities and older persons

By 2030, enhance inclusive and sustainable urbanization and
capacity for participatory, integrated and sustainable human
settlement planning and management in all countries

Strengthen efforts to protect and safeguard the world’s cultural
and natural heritage

By 2030, significantly reduce the number of deaths and the
number of people affected and substantially decrease the direct
economic losses relative to global gross domestic product
caused by disasters, including water-related disasters, with a
focus on protecting the poor and people in vulnerable situations




The global goals for sustainable development by 2030
SUSTAINABLE CITIES AND COMMUNITIES

PER CAPITA ENVIRONMENTAL IMPACT
AIR QUALITY, WASTE MANAGEMENT

SAFE, INCLUSIVE AND ACCESSIBLE, GREEN AND
PUBLIC SPACES

STRENGTHENING NATIONAL AND REGIONAL
DEVELOPMENT PLANNING

HOLISTIC DISASTER RISK MANAGEMENT AT ALL
LEVELS

SUSTAINABLE AND RESILIENT BUILDINGS
UTILIZING LOCAL MATERIALS

By 2030, reduce the adverse per capita environmental impact of
cities, including by paying special attention to air quality and
municipal and other waste management

By 2030, provide universal access to safe, inclusive and
accessible, green and public spaces, in particular for women
and children, older persons and persons with disabilities

Support positive economic, social and environmental links
between urban, peri-urban and rural areas by strengthening
national and regional development planning

By 2020, substantially increase the number of cities and human
settlements adopting and implementing integrated policies and
plans towards inclusion, resource efficiency, mitigation and

adaptation to climate change, resilience to disasters, and

develop and implement, in line with the Sendai Framework for
Disaster Risk Reduction 2015-2030, holistic disaster risk
management at all levels

Support least developed countries, including through financial
and technical assistance, in building sustainable and resilient
buildings utilizing local materials




SUSTAINABLE URBAN SYSTEMS
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CITIES AS PART OF NATURAL ENVIRONMENT

HOW TO GET MORE
OUT OF LESS?



Urban metabolism

Adel & Magdy (2016):Ecologieal Threshold As An Approach for Balancing Carbon Metabolism in Cities
e Ozganic Wastes
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LAND USE AND FOOD PRODUCTION
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CITIES AS PART OF NATURAL ENVIRONMENT

LAND USE AND FOOD PRODUCTION
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CITIES AS PART OF NATURAL ENVIRONMENT

LAND USE AND FOOD PRODUCTION
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https://www.fieldoperations.net/project-details/project/shelby-farms-park.html

SHELBY FARMS PARK
SUSTAINABILITY <4 RECREATION <+ AGRICULTURE

“THE RANGE + THE OUTBACK

ARBORETUM

PLOUGH PARK
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CITIES AS PART OF NATURAL ENVIRONMENT

ENERGY-EFFICIENT COMMUNITIES

"WE MUST NOT BE SATISFIED WITH JUST SCRAPING THROUGH.
WE MUST GET READY FOR AN ENERGY REVOLUTION
THAT WILL CREATE AT LEAST AS MUCH GLOBAL TURMOIL

AS THE INDUSTRIAL AND INFORMATION REVOLUTIONS.”

;
w

17



CITIES AS PART OF NATURAL ENVIRONMENT

TARGETS IN RENEWABLE ENERGY CONSUMPTION

B 2011 B 2020 target
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Source: Eurostat May 2013 and Directive 2009/28/EC for targets
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2016:
123 MILLION"TONNES
OF WASTE IN FINLAND

2,27 million tonnés*community waste

89%

OF COMMUNITY WASTE RECLAIMED l

BNERGY (470

l

Image: http://www.flickr.com/people/unclebumpy/
Source: Waste Statistics 2006, Statistics Finland



CITIES AS PART OF NATURAL ENVIRONMENT

Yhdyskuntajatteen kasittely Suomessa 1997-2015

. Kaatopaikkasijoitus . Hyddyntdminen energiana . Hyddyntdminen materiaalina
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Vuonna 2015 yhdyskuntajatteesta kierratettiin materiaalina hyotykayttodn noin 40 %. Kaatopaikalle
sijoitetun sekajatteen maara on vahentynyt tavoitellun mukaisesti, se on enaa noin 10 %. Lahde:
Jatetilasto. Tilastokeskus. 2017.

3/20/2019
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CITIES AS PART OF NATURAL ENVIRONMENT

2012 ® Kaivostoiminnan j Mining
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Lihde: Tilastolkeskus.
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CITIES AS PART OF NATURAL ENVIRONMENT

HYDROLOGY, WATER MANAGEMENT AND URBAN STRUCTURE
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URBAN PLANNING

WHAT IS OUR
VISION
FOR
FUTURE COMMUNITIES?



URBAN VISION

THE CITY AS A LIVING LABORATORY

"CITIES AND URBAN NATURE CAN BE SEEN AS
LABORATORIES FOR ASSESSING THE EFFECTS OF CLIMATE CHANGE,
REACTING TO CHANGING CONDITIONS, IMPROVING
THE METHODS OF DATA COLLECTION AND FINALLY,
HARMONISING THE ECOLOGICAL AND THE EXPERIENTIAL VALUES.”

Image: http://www.flickr.com/people/71428150@N00/
Quote: Sipila et al., 2008
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URBAN VISION

CITY STRATEGIES FOR THE FUTURE

Y ADAPTING CITY

v DENSELY BUILT CITY
Y GREEN CITY
Y SERVICE CITY

% CRADLE-TO-CRADLE COMMUNITY

Porin kaupungin tulvariskikartt;

Image: Masdar Development / Foster + Partners

Image: http://www.worldchanging.com/archives/008347.html




URBAN VISION

ADAPTING CITY

Blue-green infrastructure (BGI)

http://www.amboll.om/servics—and-secos/planning—and—ura—deig/lu

26



URBAN VISION

DENSIFYING THE CITY

Voortrekker Road Corridor, Cape Town

http://www.african-real-estate-summit.com/VoortrekkerCorridorPR

27



https://nick-pedersen.com/green-city/

URBAN VISION

GREEN CITY
New Jersey, USA

28



URBAN VISION

GREEN CITY
Bac Ninh City, Vietham

https://inhabitat.com/green-city-hall-proposal-in-vietham-doubles-as-a-verdant-vertical-park/
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URBAN VISION

RIONE RINASCIMENTO, ROME

GEOTHERMAL ENERGY 4 MICROCLIMATE 4 LOCAL COMMUNITY <4 BIODIVERSITY

Via di Casal
Boccone
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URBAN VISION

SMART & SUSTAINABLE CITY

Tour & Taxis, Brussels, Belgium

o) 4 L o > ] = .
https://www.archdaiIy.com/803549/vincent—ca|Iebaut—architectures—pIans—for—eco—neighbourhood—in—brusseIs/587e1913e58ece6094000080—vincent—callebaut—architectures—plans—for—eco—neighbourhood—in—brussels—image/




URBAN VISON

SMART & SUSTAINABLE CITY

Tour & Taxis, Brussels, Belgium

https://www.archdaiIy.com/803549/vincent—ca|Iebaut—architectures—pIans—for—eco—neighbourhood—in—brusseIs/587e1913e58ece6094000080—vincent—callebaut—architectures—plans—for—eco—neighbourhood—in—brussels—image/
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Source: The Hammarby model, http://www.hammarbysjostad.se/

URBAN VISION

HAMMARBY SJOSTADT

TECHNOLOGY-BASED SOLUTIONS FOR TI-érI]EegUSTAINABLE COMMUNITY STRUCTURE

Hoégdalen's combined
heat and power plant
—~——

Hammarby
thermal power station

Biofuel

g:::} M \g,\\\é‘\za
N

Environmentally
friendly electricity

o\sﬂ\c‘ coo“ ng

The sea

Sjostaden’s and Henriksdal's
waste water treatment plants

“v MR 1 "" / /
e 2 "

Equalizer

Lake Hammarby Sj6

Lake Malaren/drinking water plant Filter treatment \Na\e‘
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URBAN VISION

HAMMARBY SJOSTADT




URBAN VISION

PERMACULTURE CITY

! of S-SRI ]
W SR L

http://www.trybackyardfarming.com/permaculture-zones-and-backyard-farming/ https://permacultureapprentice.com/how-to-set-up-a-permaculture-farm/ 35



URBAN VISION

ECO-CITIES, MEGA-CITIES?

Image: https://www.theguardian.com/cities/2014/apr/14/china-tianjin-eco-city-empty-hospitals-people



CITIES AS PART OF NATURAL ENVIRONMENT

PLANYC 2030

EARTH 4 AIR + WATER 4+ TRANSPORT 4 ENERGY + CLIMATE CHANGE
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Cities and Systemic Change for Sustainability

Wolfram, M. & Frantzeskaki, N. 2016

Meta-analysis of research on cities, systemic change and sustainability, 115 references from
three scientific data bases

Fields: key urban studies like governance, planning, geography, ecology, sociology

Two constitutive ontologies:

Socio-technical system (STS): societal change as conditioned by co-evolution between particular technologies, institutions
(policy, requlation, markets) and practices (users, routines);

insights from historical STS transformations e.g., regarding energy or transportation, the interest has thus been in identifying
options to overcome the path-dependency;

multilevel perspective, transition management, strategic niche management, technological innovation ecosystem
Socio-ecological system (SES): conceptualizing in particular the systemic property of resilience;

ecological functions and services such as the provision of fresh water, green space or biomass that are constitutive for the
identification of the systemic relations studied, then considering the role of cultures, institutions, practices and technologies in
forming and/or transforming the system;

stability, diversity & redundancy of components and feedbacks, capacity for learning, adaption, self-organisation

Aalto University Laitoksen nimi
School of Engineering 20.3.2019
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Cities and Systemic Change for Sustainability

Wolfram, M. & Frantzeskaki, N. 2016

Drivers of systemic change from different epistemological approaches:

> Transforming urban metabolism and political ecologies
motif: adjustment to global environmental change to stay competitive
focus: new technology and services, infrastructure

> Configuring urban innovation systems for green economies
motif: adjustment to global environmental change to stay competitive
focus: production and consumption patterns

> Building adaptive communities and ecosystems
motif: climate change, resource scarcity and biodiversity loss
focus: socio-ecological systems, ecosystem services
> Empowering urban grassroots niches and social innovation
motif: global environmental change + other individual and group-specific needs (employment, housing, mobility...)
focus: local communities, grassroots, justice, ethics

Aalto University Department of Built Environment
School of Engineering 20.3.2019
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Cities and Systemic Change for Sustainability

Wolfram, M. & Frantzeskaki, N. 2016

Table 1. Prevailing epistemologies in research on cities and systemic change for sustainability —emphasis

on drivers of change.

Epistemology/Drivers Political Economic Ecological Social Cultural Technological Demographic

A: Transforming urban
metabolisms and political eoe XY YY) Y

ecologies (STS)

B: Configuring urban
innovation systems for (X 1) (X 1) ° ° (Y Y
green economies (STS)

C: Building adaptive
communities and o0 (XY (YY) ° °
ecosystems (SES)

D: Empowering urban
grassroots niches and oee ooe ooeo o o
social innovation (STS)

e =low, ee =medium, eee =high.

Aalto University Laitoksen nimi
School of Engineering 20.3.2019
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Cities and Systemic Change for Sustainability

Wolfram, M. & Frantzeskaki, N. 2016

“There are a number of significant empirical gaps emerging.” - case studies with individual
cities but hardly no comparative studies

“Despite all interdisciplinarity, there is still a lack of genuine contributions from key fields in
urban studies such as planning, political science, engineering, economics or sociology.”

“Above all, the proportion of transdisciplinary research—i.e., interdisciplinary studies
defined and realized together by science and society stakeholders—is surprisingly low.”

Aalto University Laitoksen nimi
School of Engineering 20.3.2019
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MOBILITY AND TRANSPORT

&

WHAT IS
SUSTAINABLE MOBILITY?



Smart sustainable mobility. A user-
friendly transport system is a combination
of intelligence, low carbon energy, and

adaptable.
www. VtL.fi/inf/pdf/visions/2014/V5.pdf

43



MOBILITY AND TRANSPORT

USER FRIENDLY
INTELLIGENT
LOW-CARBON
ADAPTABLE
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Source: Modified from Uudenmaanliittto 1997

MOBILITY AND TRANSPORT

RECIPROCAL INTERACTION

LAND USE

FUNCTIONS

WORKPLACE .

MOBILITY NEED C;>

DEMAND
PRICES

TRANSPORT

TRANSPORT DEMAND

VOLUME OF TRIPS
TRANSPORT MODES
ROUTES

<ij ACCESS

BUILDING STOCK

COMMERCIAL PROPERTIES
HOUSING

DEMAND
COSTS

TRANSPORT SUPPLY

PRICES
CONTROL

NETWORKS
SERVICES
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MOBILITY AND TRANSPORT

-
Frontpage Construction Stations Publications and photos Feedback Contact information

» Starting points Metro shaping urban structure

» Objectives

» Timetable

» Costs
» Safety

» Station planning

-

» Accessibility

» Environment

=

» Surveys and reports

Future

x
-

Automatic Metro

-
N

http://www.lansimetro.fi/en/metro_project/impact
The metro will connect the southern parts of Espoo to the regional rail transport system. Itis

estimated that over 100,000 passengers will use the metro daily and that around 60,000 will cross
the border between Helsinki and Espoo every day. The busiest stations are likely to be Tapiola,
Matinkyld and Lauttasaari.




MOBILITY AND TRANSPORT
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TRAVELLING - HOW, WHY AND WHERE?

Commuters of labour (%)
R AR in the Helsinki region

v 35 %
10- %%
C72-10%
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MOBILITY AND TRANSPORT

TRAVELLING - HOW, WHY AND WHERE?

/ Domestic travels in Finland 42 km/person/day

public transport 6,1 km
other private . )
17 km other free time commuting 7,4 km
' 11,8 km
\ studying 1,6 km
pedestrian P : sunkildai 3 business 3,9 km
and cyckling ]
2,9 km [ Homieteia summer
—— \ house
‘ P 2,6 km
P”;’:tke car g i shopping etc 5,8 km
m — .
visiting 8,7 km

Sources: The National Passenger Transport Su and Viljo Miranto / The Finnish Road Administ




MOBILITY AND URBAN PLANNING

A MULTICENTRED AND NETWORK-BASED
URBAN STRUCTURE
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MOBILITY AND TRANSPORT

MOBILITY AS A SERVICE

Shared Assets
Crowdsourced Fleet & Ride Bike
Logistics Sharing Sharing Logistic & Freight
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MOBILITY AND TRANSPORT

SERVICE INNOVATIONS SUPPORTING CYCLING
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MOBILITY AND TRANSPORT

INFRASTRUCTURE FOR EV CHARGING STATIONS
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Image: Tiina Merikoski

MOBILITY AND TRANSPORT

TECHNOLOGICAL INNOVATIONS
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MOBILITY AND TRANSPORT
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LAHDE: RAIDE-JOKERI 7 X Ke

Kauppalehti 12.12.2017

Keskusta

Rautatie

Tuusulanvayla

Raide-Jokeri

Viikki

@

Helsingissd
22 pysakkia

Pituus 16 km

Espoossa

11 pysakkia

Pituus 9 km
_

Myllypuro

4000

Roihuvuori

Itakeskus

\.

Vuosittain Raide-Jokerin varrelle syntyy

Vuosina 2017-2020

3925

asuntoa

900

tyopaikkaa

Vuosina 2020-2030

2700

asuntoa

1650

tyopaikkaa

Raide-Jokerin asuntotuotanto 2020-luvulla

SO HHHHH D

kerrostaloa vuodessa




Transportation and urban struture

Helsinki-Tampere-kasvukaytavéan alueella

- sijaitsee 40 prosenttia maamme tydpaikoista
- tuotetaan 45 prosenttia maamme BKT:sta
- syntyy 50 prosenttia yritysten liikevaihdosta

¢
Hameenlinna T U
{, J
Eamrw  Katuestiotie verkin 1 vale LA R R WW .': m Yo R
HELSINKI IR 2vaie e Busslikenteen Latubiytiva [ v corcue [ Prstassmsen o
W Lihjunaverkko . >
http://www.soininvaara.fi/2015/10/24/kaupunkien-voitto-6-montako-kaupunkia-suomeen-mahtuu/ http://www.kaupunkilikenne.net/Tampere/tpe_historia.html
Aalto University
School of Engineering 20'3'201%6



I Vuonna 2040 Suomessa kasvavat lahinna

Helsingin, Tampereen ja Turun seudut
10 kaupunkiseudun vaestémuutos 2040 MDI:n ennusteen mukaan

Urban population in Finland

: Suhteellinen vaesto6-
Relative [ utos 2017-2040,

changein prosenttia
population, @ yli15,0

Population change in 10 biggest cities 2017-2040 017-2040,

0,0-15,0

Nain kaupunkien vaestomaarat muuttuvat @ -o1.-150

Vaestomuutos vuonna 2040 vuoteen 2017 verrattuna ® alle-150 )

MDL:n ennusteen mukaan  change % rovat kunnat

population muutos, . Ydinkaupunki-
asukasluku prosenttia seudun kunnat soelﬂtjunkun 2
Helsinki 783 637 [ 21.3| S Keskus-
kaupunki
Tampere 260 633 [l 12,4 (IS upan
Vaasan
Oulu 217 904 . 8,0 _ seutukunta s KUopien
einajoen
Turku 208 669 [l 10,0 [ seutukunta A o
Jyvaskyls 149 981 [l 7,0 [N O
Kuopio 121 651 i 2,9| [l
: s
Lahti 118 554 | -0,9/ 11 rare S
Joensuu 75 610 ] -0,6/ | et
Seinajoki 66 870. 6,7 _ Oggﬂsueknuma
Vaasa 67 122 | -0,4] |
Koonnut: JUHA-PEKKA RAESTE / HS, grafiikka: IINES VIKIO / HS, lahde: MDI TililG HEsibgin
seutukunta

Koonnut: JUHA-PEKKA RAESTE / HS, grafiikka: IINES VIKIO / HS, Ishde: MDI



Saynajoki, A., Heinonen, J. & Junnila, S. (2012). A scenario analysis of the life cycle greenhouse gas emissions of a new
residential area. Environmental Research Letters.

renovated building code low energy passive house  reference building
—R-60s «===Base case —LE-50 ~—PH-15 === R-80s
120,000 -
100,000 - ——
= -
- ———
Z — . | | |
n i — - Table 2. The construction costs and annual heating and cooling
= 60!000 - energy consumptions in the different housing scenarios.
5 -
/’ Residential Construction costs ~ Heating energy
& - building type of the area (M€) consumption (kWh m~—2)
= 40,000 - -
O * g Base case 76.3 100
' g LE-50 77.7 50
. PH-15 81.1 15
- Renovated R-60s  50.6 50
20,000 - — R-80s — 195
-~
ot
-
0 F
201 2015 2020 2025 2030 2035 2040 2045 2050 2055 2060
Year
20.3.2019

Figure 1. The cumulative GHG emissions over a 50 yr time horizon for the different housing scenarios. "
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2017

A total of 710 000 m? of retail area in malls

Myyrmanni,
Vantaa
31000

Malmin
Nova,
Helsinki
21000

Kaari,
Helsinki
47 000

Itis,
Helsinki Coams.

81 o 00 19000

Kamppi,
Helsinki
33000 Citycenter,
Helsinki
24000
Ruoholahti,
Helsinki
25000
Forum,
Helsinki
40 000

Iso Omena,
Espoo
75000

Shopping centers over 10000 m? .
in the Helsinki metropolitan area Alja Staffans & Otso Huhtala 2017

(Leasable Retail Area, m?)



2030

Additional 445 000 n?? of retail area in 13 years (+63%)

Kauppakeskus Kivisto,

Vantaa
110000

Lommila
Espoo
110 000

Hertsi,
Helsinki
20000

Tripla,
Helsinki
100000

Easton Helsinki,
Helsinki
REDI, 20000

Helsinki
60 000

Lippulaiva,
Espoo
47 000

(+30000) Shopping centers over 10000 m?

in the Helsinki metropolitan area AUa Staffans & Otso Huhtala 2017

(Leasable Retail Area, m?)



2015

TIMELINE

REDI,
Lauttis, IsoOmena,  Easton Helsinki, Helsinki
Helsinki Espoo Helsinki 60 000
9000 +40 000 20000
2016 2017 2018
Kauppakeskus Otaniemen

Niitty, Metrokeskus,

Espoo Espoo

5000 7000

Kauppakeskus
Kivisto,
Vantaa
60 000

(1. phase)

2019 2020
Ainoa, Tripla,
Eg%oé’o Helsinki

100000

Leasable Retail Area, m?

Hertsi,

Helsink

20000

® &=
Lippulaiva,
Espoo
+30 000

Kauppakeskus
Kivistd,
Vantaa
+50 000 EKefav
Spoo
(2. phase) 30000
Fnnoo, Kivenlahti,
Espoo Espoo
13000 13000



URBAN VISIONS

FUTURE LOCAL CENTERS
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URBAN PLANNING '

SO, WHAT IS YOUR
VISION
FOR
FUTURE CITIES?



