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“… make the EUSALP territory a model 
region for energy efficiency and renewable 
energy …”

Mission statement of EUSALP Action Group 9



But where are we now?



Electricity consumption per capita …



Share of renewable electricity …



Heating consumption per capita …



Share of renewable heat …



The big picture …

EUSALP Energy Survey 2017



Survey - estimation of potential of heating technologies …

EUSALP Energy Survey 2017



Survey - estimation of potential of electricity technologies

EUSALP Energy Survey 2017



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

Modelling of regional energy systems

Example of Southtyrol – Northern Italy



Target

1,5 tons of CO2
emissions
per person/per year

South Tyrol’s
Climate plan



Energy consumption in South Tyrol:
12,4 TWh

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

Heat
49,7%

Electricity 
22,9%

Transport 
27,4%

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



Data Sources - South Tyrol: 
- 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

Heat and electricity demand: hour by hour



Assumption: constant hydroelectric use

Hydroelectric



Biomass / Biomas

Assumption: constant use of biomass, no increase in biomass import. Slight possible
increase in biogas use. 



Energy efficiency

Assumption: Detailed analysis of the building stock in South Tyrol and evaluation of building 
refurbishment and costs – see appendix 2.

Credits: iNSPIRe project



Transport

Evaluation of the total energy consumption and CO2 emissions of the transport sector. 
Analysis of the needed reduction to reach the target. 

Credits: radio NBC



Optimization model of whole energy systems
Optimization of the costs compared to CO2 emissions, varying different 
parameters.

Model n objectives – Eurac Research

Simulation model

+

Optimization model

Multi objective
evolutionary

algorithm MOEA

EnergyPLAN 
(Aalborg 

University)

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. 



Heat 
49,7%

Electricity 
22,9%

Transport 
27,4%

12.4 TWh
8.3 TWhOverall energy

consumption

Reference scenario PEH scenario PEHT scenario

3.4 TWh

2.8 TWh

6.2 TWh
3.4 TWh

3.05 TWh

1.85 TWh

6.8 TWh

Heat 
27,4%

Electricity 
52,6%

Transport 
19,9%

3.55 
TWh

1.40 
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1.85 
TWh

-33%
-45%

Heat 
22.4%

Electricity 
36.4%

Transport 
41.2%

Comparison of the overall energy consumption
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Klimaland target

RS

Result clouds showing cost and CO2 emissions considering heating, 
energy efficiency, electricity and % of zero emission mobility

* Penetration percentage of zero emission transport on the overall kilometers covered in the transportation sector 



Reference scenario PEHT scenario

1323 M€ 990 M€

Fuel costs:
Oil
Gasoil
Petrol
Natural gas

1103 M€
294 M€696 M€

Energy 
efficiency
costs

Fuel costs:
Oil
Gasoil
Petrol
Natural gas

Local
investment
and O&M 
costs

220 M€

Local
investment
and O&M 
costs

+

Financial data



Conclusion …



 The EUSALP area has the potential to be a model region in 
sustainable energy utilization …

 In 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 …



Further information …

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

https://www.alpine-region.eu/p


Further information …

http://www.eurac.edu/en/research/technologies/renewableenergy
/publications/Pages/default.aspx



Thank you for your attention
wolfram.sparber@eurac.edu
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