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The big picture

Energy data trends in the EUSALP
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“... make the EUSALP territory a model
region for energy efficiency and renewable
energy ..."

Mission statement of EUSALP Action Group 9
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But where are we now?



Electricity consumption per capita ...
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eurac research Figure 8. Yearly electricity consumption per capita. Data source: EUSALP Energy Survey 2017



Share of renewable electricity ...
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Figure 6. Share of electricity from renewable sources.
Data source: EUSALP Energy Survey 2017
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Heating consumption per capita ...
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eurac research Figure 12. Yearly heat consumption per capita. Data source: EUSALP Energy Survey 2017



Share of renewable heat ...
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Figure 10. Share of heat from renewable energy sources.



The big picture ...
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Survey - estimation of potential of heating technologies ...
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Survey - estimation of potential of electricity technologies
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How does a quantitative
estimation look like?



Eurac Research: W. Sparber, D. Moser, M. Prina, U. F. Oberegger, R. Pernetti, G. Garegnani, R. Vaccaro, M. Cozzini
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Energy consumption in South Tyrol:
12,4 TWh

Transport
27,4%

e Electricity consumption = 2846.5 GWh
e Heat consumption = 6166.5 GWh
e Transport energy consumption = 3400 GWh

Overall energy consumption in South Tyrol, in the reference year 2014



Heat and electricity demand: hour by hour
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Data Sources - South Tyrol:

Heat and electricity demand in South Tyrol , I5—Ieat and electricity demand in South Tyrol for a week in winter
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- Electricity demand: Terna, Italian TSO. Distribution of the North zone. 2014
- Heat demand: Overall heating demand + profile of district heating of Bolzano, 2014. (Alperia)

- Heat for indstrial applications is not included

Credits and further information Matteo Prina et. all







Assumption: constant use of biomass, no increase in biomass import. Slight possible
increase in biogas use.
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Assumption: Detailed analysis of the building stock in South Tyrol and evaluation of building
refurbishment and costs — see appendix 2.
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Evaluation of the total energy consumption and CO2 emissions of the transport sector.
Analysis of the needed reduction to reach the target.



Optimization model of whole energy systems
Optimization of the costs compared to CO, emissions, varying different

parameters.

Model n objectives — Eurac Research

Simulation model

Energy [\
Advanced energy
system analysis +
computer model

Optimization model

@ python

Multi objective

EnergyPLAN
(Aalborg evqlutionary
University) algorithm MOEA
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Each point on the chart shows total costs and CO2 emissions per each energy system.
For each energy system, hourly energy production and consumption have been simulated.
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Comparison of the overall energy consumption

Reference scenario Pe, scenario P SCENario

6.2 TWh

3.4 TWh

3.4 TWh
1.85 TWh 1.40
Transport '
27,4% TWh Transport
Transport 19,9%
41.2%
Electricity Electricity Electricity
zz’g(y 36.4% 52,6%
2.8 TWh :

3.05 TWh

Overall energy [ -33 ~ 8.3 TWh
consumpti t24TWh ;W
ption / _ 6.8 TWh

eurac research



Result clouds showing cost and CO, emissions considering heating,
energy efficiency, electricity and % of zero emission mobility
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Financial data

Reference scenario

Local
investment Fl-lel costs:
and O&M oI -
ot Gasoil
Petrol
Natural gas
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Conclusion ...



= The EUSALP area has the potential to be a model region in
sustainable energy utilization ...

= |n order to reach the set targets intensive and continues
effort in all sectors is necessary. Especially renewable heat,

energy efficiency in buildings, zero emission transport and
renewable electricity ...

= By doing quantitative modelling for single regions, financial
data show that target scenarios have a similar overall cost
but a relevant increase in local added value ...
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Further information ... - M EUSALP EU STRATEGY FOR THE ALPINE REGION

https://www.alpine-region.eu/p
/communication-area/publications

EUSALP Energy Survey 2017
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https://www.alpine-region.eu/p

Further information ...

T e

Energy model — South Tyrol 2050
R W. Sparber, D. Moser, M. Prina, U. F. Oberegger,

R. Pernetti, G. Garegnani, R. Vaccaro, M. Cozzini

http://www.eurac.edu/en/research/technologies/renewableenergy
/publications/Pages/default.aspx
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Thank you for your attention
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Urban Energy Transition: Renewable Strategies for Cities and
Regions, second edition is the definitive science and practice
compendium of energy transformations in the global urban
system. This volume is a timely and rich resource as citizens,
companies and their communities, from remote villages to
megacities and metropolitan regions, rapidly move away from
fossil fuel and nuclear power, to renewable energy as civic
infrastructure investment, source of revenue and prosperity,
and existential resilience strategy.

This book and its chapters present an entirely new edition
throughout, in content, structure and science. Structured into
four sections on design, technology, planning and finance,
they feature:

+ advanced urban planning and design, infrastructure,
landscape, mapping and modelling, and governance
issues related to urban renewable energy transformations

+ community and user enabling aspects: energy access,
prosperity and democracy, and urban renewable energy
legislation, programs and incentives

+ individual and mass transport innovations in the context
of mobility related energy trends

s city-wide solar strategies and urban thermal
performance planning, energy sector coupling, and
distributed renewable energy and storage systems

+ practical innovations in renewable energy finance,
blockchain technology enabled peer-to-peer renewable
energy trading, and the case for regional monetary systems
and sustainable lifestyles.

+ analytic case insights into successful practices from cities
and regions around the globe that provide lecal, regional and
country-specific governance and organizational perspectives

Urban Energy Transition, second edition is a cross-disciplinary
handbook that enables an immediate, principled and systems-
based understanding of essential policy frameworks and
action for a sustainable, climate stable world.

Cover image: Degrees of self-sufficiency in locally generated renewable electricity
reached by 2050 under a best-practice scenario, mapped for each of the locl
government areas across Europe’s Lake Constance region.

elsevier.com/books-and-journals

Second Edition

Urban Energy Transition

Renewable Strategies for Cities and Regions
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ISBN 978-0-08-102074-6
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Edited by Peter Droege
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