Tapping Solar Energy in Urban Areas
as significant means to Climate Change Mitigation
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Ways Forward?
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Challenges, Facts and Figures
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Urbanisation

R

World's Population in 2010
6,1 Billion People

Urban Population ‘;\1 L ;
(% of the total world population) S
1950 30%

2000 47%

Population
2030 60% Source: http://www.mckinsey.com/tools L.c:v“q—.p.ufg:
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World Urbanisation 2011-2025
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Sources: United Nations, Department of Economic and Social Affairs, Population Division: World Urbanization Prospects,
the 2011 Revision (2012), You-tien Hsing (2010)
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April 2014 L-0TI(°C) Anomaly vs 19511980 0.72
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Global Emissions by Sector
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Sector End use/activity
[
| .
| Transportation 13.5% = izl
| e
f Air |
I Rail, ship and other tran 2:.%
Residential buildings 9.8%
3 2 Commercial buildings 5.4%
Unallocated fuel combustion  3.5%
Iron and steel 3.2%
: i % Carbon dioxide (CO,)
Other fuel 7 77%
ner fue Chemical 48%
‘L combustion cAind Ead
l Cement 3.8%
1 Industry 04% N\ | Other industry 50%
| Fugitive emissions 3.9%
Deforestation 18.3%
Afforestation ~1.5%
Land-use change 18.2% fatotes ol Sk
Harvest/management 1.5% HFCs, PFCs, SF‘
Other —0.6% 1%
Agriculture soils. 6.0%
Livestockand manure  5.1%
: ' _ Nitrous oxide (N,O)
- 8%

Source: UN HABITAT, Global Report on Human Settlements 2011 (Data based on the year 2000)
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World electricity generation by fuel type (1971-2008)
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Source: UN HABITAT, Global Report on Human Settlements 2011 (Data based on the year 2000)
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Renewable Energy share of global final energy consumption, 2010

Source: Renewables 2011, Global Status Report
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Consumption of global primary energy

World and City primary energy consumption from IEA 2008.
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Source: Riso Energy Report 10, Energy for smart cities in urbanised world, 2011



The global and local urban challenges T
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= Urban development speed, urban management issues
and growing appetite for energy

= Ongoing demographic growth while maintaining and
improving quality of life

= Suburbanization, sprawl, land consumption, sealing of
green surface

= Energy security and stability of energy supply:
energy shortages and increasing costs

* Increasing emissions and pollution

= Climate change

= Preservation of natural ressources and
environmental protection

= Urban resilience




Focus on Cities
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New York 196 Argentinien 192
Tokio 174 Niederlande 174
Los Angeles 159 Vereinigte 155
Arabische Emirate
Shanghai 148 Vietham 127
London 73 Chile 73
Mumbai 25 Angola 24
Berlin 21 Kroatien 23
Hyderabad 8 Costa Rica 8
Potsdam 0,87 Afghanistan 0,8
Eberswalde 0,23 (0,18) Zentralafrikanisc | 0,26

he Republik

Source: Reusswig F., Klimawandel im Urbanen Raum, Potsdam-Institut fir Klimafolgenforschung, 2013



AIT&HEEHME% i
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PERSPECTIVES ON

R&umliche Implikationen der

U R BAN Ensrglewende Klimaschutz
Positionspapier . . i
s e “@ in der rdumlichen Planung

VAN
Gestallungsmuglichkellen
2 der Raumortinung und Bauleitplanung

energy

[rlevi _

RESILIENCE

PRAXISHILFE

AWORKSHOP RE

ety e

Difu-
Papers

AT Canae
A

Deutsches Institut {r Urbanistik i
-

September 2013

BUILDING

ENERGY
Guidelines _ : = = 3 s : EFFICIENCY

I periences of the pilot ac
ex : e pilot actions. IN EUROPEAN CITIES

Progress and Challenges in

Urban Climate Adaptation Planning
Results of a Global Survey g g e -

Buliding su



UN - Habitat

The United Nations Human Settlements Programme AITAmg
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CITIES AND CLIMATE CHANGE

UNEHARITAT

PLANNING FOR
CLIMATE CHANGF

IAN INSTITUTE
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Cities and Climate Change
Global Report on Human Settlements 2011

= Cities and Climate Change reviews the
linkages between urbanization and
climate change.

Planning for Climate Change

A Strategic, Value Based Approach for Urban
Planners

= (UN-HABITAT) developed this guide for
city planners and other allied
professionals to better understand,
assess, and take action on climate
change at the local level.
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Change of the Game

= Smart City
* Resilient City Sustainable City = Living System
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Diverse Definitions

Smart City development objectives:

from static to dynamic systems and
networks

from consumers to prosumers

from single technologies to
integrated systematic solutions

embeded in the city as a living
organism



Interconnectedness Energy — Space and Place — City

Spatial Planning
Urban Development
Urban Design

District Development

Building

from Renewable Sources

Energy
Increasing the Proportion of Energy generated




How can solar energy ressources
be better tapped in our cities?
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The Duration of the International Task

May 2013 — April 2017

Participating Countries
Australia, Austria, Canada, China, Denmark, Germany,

Italy, France, Luxembourg, Norway, Sweden, Switzerland

Operating Agent — Maria Wall, Sweden
Participation of the Austrian Team

November 2013 - August 2017

Austrian Partners

= Austrian Institute of Technology, Energy Department

= Graz University of Technology, Institute of Urbanism

= Graz University of Technology, Institute of Thermal Engineering
= Salzburg University of Applied Sciences, Smart Buildings

= BauXund, Research and Consulting
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SOLAR HEATING & cooLNG PRosiMMe Oy erarching questions in the Task S

INTERNATIONAL ENERGY AGENCY
= What is the Status Quo in participating

countries? What are the National targets?

= What methods and processes are being used
for solar energy integration in urban projects

at present and where are gaps?

= What are the dormant potentials for a better
integration of solar energy in urban planning

processes?

= How can this topic be better integrated in

educational programms?
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SOLAR HEATING & COOLING PROGRAMME
INTERNATIOMAL ENERGY AGENCY
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4 Subtasks

A
Legal framework, barriers and
opportunities for solar energy use

B
Development of processes,
methods and tools

C
Learning from case studies and
action research

D
Education and Dissemination
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SOLAR HEATING & COOLING PROGRAMME
INTERNATIONAL ENERGY AGENCY

A - Legal framework, barriers and
opportunities for solar implementation

= Screening of legal framework, barriers and opportunities
= Interviews with urban planners
= In-take workshop with at least one Austrian city

= Screening of case studies

B - Development of processes, methods and tools f ' : \_B-

= |Interviews with urban planners, architects, urban < Tﬂ,
designers and other relevant stakeholders

= Screening of process examples and tools used in case studies

= Interviews with educational staff at universities



SOLAR HEATING & COOLING PROGRAMME
INTERNATIONAL ENERGY AGENCY

RIAM INSTITUTE
CHNOLOGY

SHGC AIT.

C - Case studies and action research
= Interviews with stakeholders involved in

iImplementation of concrete projects at urban scale
= Screening the process and framework, experienced barriers and
opportunities taken in case studies

= Documentation and exchange of the findings

D - Education and Dissemination
= Interviews with educational staff at universities

and other educational institutions

= Testing and recommendations of new teaching methods
= Communication and buidling of awareness

= Publications
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Ways Forward?




IEA SHC Task 51 Solar Energy in Urban Planning

SOLAR HEATING & COOLING PROGRAMME Expected Outcomes

INTERNATIOMAL ENERGY AGENCY

Using the diverse international experience for Cross- Inspiration & Exchange

= [nternational umbrella document
targetting the audience of urban
planning
=  AtlasKompakt
v Legislative framework conditions,
barriers and opportunities
v' Processes, methods and tools
v' Case Studies

v' Education and dissemination

= Publications
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Increasing the proportion of energy generated using solar energy

Biomass/solar/
geothermal ;
‘hot water/heating 33%

Hydropower 33%
% antc}ll/_solall'/bipmass/
~ Modern . geothermal power _
e generation 0.9%
 Renewables 52 % -
Globalenergy 16.7% Biofuels 0.7%
/= Traditional ¢ o
.~ Biomass 8.5%
Nuclear 2.7%
April 2014 L—OTI(°C) Anomaly ve 19511980 0.72

Fossil fuels 80.6%

Source: Renewables 2011, Global Status Report

Reduction of CO, Emissions

Impact on Climate




Current sectoral — disciplinary approaches

ENERGY
- N I B .

BUILDINGS

MOBILITY

INDUSTRY

Integrated approached and processes

URBAN PLANNING

ENERGY

BUILDINGS

MOBILITY

INDUSTRY




AITEE%%%{%%W‘”E

. , , TOMORROW TODAY
We can't solve problems by using the same

kind of thinking we used when we created them.”

Albert Einstein




Thank you
for your attention!

Austrian Institute of Technology
Energy Department
www.ait.at

daiva.walangitang@ait.ac.at




