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Smart Cities Vision

The importance
» Worldwide:1 billion people live in cities
» Europe: Majority of population lives in and around cities
The targets
» High living standards for citizens
» Sustainable environment for next generations
» High competitiveness of the cities
* Very low to zero CO2 emission cities and regions 2050
The implementation
* Energy technologies for cities as key technology for the 21st century

* By integrating the low carbon technologies



Smart Cities Vision

In the Smart Cities Initiative of the European Union’s SET-Plan (SEC(2009)
1295), the European Commission proposes

“to progress by 2020 towards a 40 % reduction of greenhouse gas
emissions through sustainable use and production of energy”, requiring

“systemic approaches and organisational innovation, encompassing
energy efficiency, low carbon technologies and the smart management
of supply and demand.”
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Smart Cities (energy) Technology Perspective

ICT & Energy Technologies are merging
Intelligent management level on region & city level

Performance Characteristics of city areas

Systemic approach — energy performance characteristics (morphology,
end use mixes, building energy performance characteristics etc.)

and (thermal and electric) energy systems

New methods for energy networks planning and operation

» Smart electric grids (including energy management
following European generation)

e Smart thermal grids (heating-, low temperature heating, cooling)
Use of potential for shift between thermal and electric load
Load management for optimised power station performance
Mobility — E mobility grid integration



Smart Cities (energy) Technology Perspective

Supply technologies
e on-site renewables (Solar thermal, PV, heat pumps, small wind..)
e cascade use of resources
* Polygeneration...
Active Buildings (housing, industry...)
* Energy efficient, passive houses
* Energy generation (on site renewables)

» Active demand side node in system
Energy management based on supply and demand profiles
optimization (buildings to grid)

Strong relation to other technology fields



Good news!

Old co-operation and solution patterns
don’t work any more!

The best environment for
= questioning “collective truths”

"> for emerging INNOVATIONS!!

Source: Doris Wilhelmer 2009
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History of INNOvation Processes

Innovation seen in INNO research

(...) Technology Push (50-ies)

(...) Market Pull (60-ies)

(...) Concurrent Innovation (80-ies)

(...) System Integration in INNO system (2000)

State of the art INNO research

System Integration
* Open Innovation (innovative business models)
e User Innovation (clients tailoring products within process of buying )

Josef Schumpeter “theory of economic development” (1911) source: Doris Wilhelmer 2009



AI I AUSTRIAN INSTITUTE
OF TECHNOLOGY

New radical innovations need radically new processes

Decarbonisation of energy system requires radical i nnovation

Such radical innovations in complex systems
are demanding for a change of patterns in sectoral INNOsystem

This leads to new networks and strategic alliances
* From project oriented case by case cooperation
 to joint strategic processes

Based on soft governance in stakeholder processes
of sectoral INNOsystem (“Energy in Cities”)

Partly including broader INNOsystem



IC!IAN INSTITUTE

Stakeholder

Mayors, politicians
City administration
Utilities, energy service companies, grid operators (electric, thermal)
Developers, architects, planners
construction companies
Component manufacturers

Windows, facades, HVAC components

On site renewables —
PV, solar thermal, heat pumps,.....

ICT companies

Financial Institutions

R&D institutes and universities
Inhabitants.........




Stakeholder involvement Processes

Vision of a desirable long term future (...2050)
Common long term Roadmap including..

Technology needs

Service needs

Smart Research Agenda, Training & Education needs
Policy needs, new processes

New business models and new markets

Cities and regions as Living Labs

Demonstration, Replication, deployment

Short term projects to longterm milestones and benchmarks
To leadership of European Cities



CONCERTO - knowledge base for new research

58 communities, 22 projects

Alessandria, Amsterdam, Barcelona, Budapest, Geneve, Hannover,
Nantes, Salzburg, Sofia, Trondheim, Tulln, Zaragoza.....

CO, emissions are reduced

by about 320,000 tons per year in CONCERTO cities

(equivalent to the entire population of Luxembourg switching to a CO,
neutral electricity provider)

About 1,500,000 m? of highly innovative buildings are currently being built
or renovated to achieve very high energy performance stalgdards

Monitoring data and lessons learned
www.concertoplus.eu



Examples:

CONCERTO

Benchmarks in R&D
excellence

PPP on Buildings

R&D for new and
refurbished buildings

Map of Sustainabl

Amsterdam (NL)

e Energy Zone

Dundalk (IR)

Alessandria (IT)
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CONCERTO as a basis for Smart Cities

Passing from small scale to large scale implementing city projects
From monitoring to integrated intelligent energy management on city level

From state of the art urban planning to integrated urban energy planning
including optimisation of design and runtime phase

From energy efficient buildings to zero emission and energy generation and
optimised performance characteristics of a city

Including industry and service sector into renewables-,
energy efficiency measures and energy management

From selective renewables implementation to large scale optimised on site
renewables integration in design and runtime phase

From energy distribution to smart thermal and electric grids including
buildings and other loads into intelligent energy management

Creating lead markets for innovative energy efficie ncy, use of
renewables , energy management



The Smart Cities Initiative

Stakeholder involvement
(broad involvement and core groups)

Vision & specification of needs & Action Plan
up to 2050 including detailed benchmarks

Cutting edge research for technologies, methods, tools, new processes
Detailed standardised monitoring

Possibility and need to work multidisciplinary
Creating cities as Living Labs

Piloting & demonstration

Knowledge transfer for replication projects
Industrial deployment as driver for sustainable development
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Status...
The Smart Cities Initiative

Stakeholder involvement
Workshops, conferences, bilateral meetings
Desk research
Best practice
Existing initiatives
Invitation to deliver input
Interim presentations ans dicussions of status in fall
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brigitte.bach@ait.ac.at
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