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� Transformation of the energy system

� Increasingly decentralised power generation

� Demand for local flexibility options

� Expansion of the power grid

� Need for energy system analysis on a spatial highly resolved level

In t roduct ion
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� Current regionalisation concepts are mostly based on simplified distribution keys 

� Population and GDP [Consentec and IAEW, 2012; Hinz et al., 2014]

Aim of this study
Development of a new approach to allocate national electricity demand at a district   

(NUTS 3) / municipality level (LAU 2)

� Distinguished by demand side sector and technology
� Considering structural change



� Bottom-up, simulation model

� Structural change modelled
through

� Activity drivers: 
econometric approach in 

Methodolog ica l  approach 
- FORECAST modelling approach (national level)
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econometric approach in 
FORECAST Macro

� Technology diffusion: 
discreate choice approach
for investment decisisons / 
epidemic diffusion

[Fraunhofer ISI, 2015], 
www.forecast-model.eu



� Top-down model

� Sectoral distribution keys
to allocate electricity
demand to regional units

� Subdivision of sectors
according to their

Methodolog ica l  approach 
- FORECAST-Regional modelling approach (regional level)
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according to their
characteristics

� Mulitlevel Validation to
balance structural data and
sectoral demand on 
different administrative 
levels



Case s tudy
- De f i n i t i on  and  f r amewo rk  cond i t i on s

� FORECAST-Regional vs. Conventional Approach (split through GDP and POP only)
� Framework parameters:

� Data projection based on ‘Raumordungsprognose 2030’ [BBSR, 2015]
� Other framework data based on ‘Klimaschutzszenarien’ [Matthes et al., 2014]

Indicator: Population Indicator: GDP
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Structural change 
of districts
2010 vs. 2030

< -25%

-25 to -15%

-15 to -5%

+/- 5%

5 to 15%

15 to 25%

> 25%



Case s tudy 
- Compa r i son  o f  app roaches  i n  2010

� Differing results for most of the 
regional units +/-20%

� Larger cities: new approach 

Kiel

Bremen

Hamburg
Schwerin

Differences in 2010 (base year) due to
� different distribution keys and 
� Multilevel Validation in the new approach
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� Larger cities: new approach 
estimates considerably lower 
electricity demands
Expl.: Berlin 

� Sachsen, Hessen, Baden-
Württemberg: GDP and GVA with 
strong correlation � differences only 
+/-10%

Conventional vs. 
New Approach
2010

< -30%

-30 to -20%

-20 to -10%

+/- 10% 

10 to 20%

20 to 30%

> 30%

Mainz

Bremen

Berlin

Erfurt

München

Potsdam

Dresden

Hannover

Stuttgart

Magdeburg

Wiesbaden

Düsseldorf

Saarbrücken



Case s tudy 
- Change  i n  e l e c t r i c i t y  demand  2010  v s .  2035

� Differerences between 2010 and 2035 due to
� Alternative capturing of structural change
� Considering sectoral heterogeneity of regional units

Conventional Approach FORECAST-Regional
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100 km

Total electricity demand
2010 vs. 2035

< -25%

-25 to -15%

-15 to -5%

+/- 5%

5 to 15%

15 to 25%

> 25%



� Conclusions

� FORECAST-Regional was developed

� Applying sectoral distribution keys, distinguished by demand category

� Considering structural change by activitiy drivers and technology

� Allowing for regional assessments

� Some constraints are 

�

Conclus ions  and out look
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� The need to use a top-down approach

� The assumption of identical technological composition of sector-specific electricity
demand in some cases

� Outlook

� Consider distinct regional electricity prices and energy concepts

� Further insights through temporal segmentation 

� Extend FORECAST-Regional to additional energy carriers



� [BBSR, 2015], Bundesinstitut für Bau-, Stadt- und Raumforschung (BBSR): 
Raumordnungsprognose 2030.

� [Consentec and IEAW, 2012], Consentec, IAEW: Regionalisierung eines nationalen 
energiewirtschaftlichen Szenariorahmens zur Entwicklung eines Netzmodells (NEMO), 
Bundesnetzagentur, Bonn, 2012.

� [Hinz et al., 2014], Hinz, F.; Iglhaut, D.; Frevel, T.; Möst, D.: Abschätzung der 
Entwicklung der Netznutzungsentgelte in Deutschland, Schriften des Lehrstuhls für 
Energiewirtschaft, TU Dresden, Band 3, Dresden, 2014.

References

© Fraunhofer ISI

Page 10

Energiewirtschaft, TU Dresden, Band 3, Dresden, 2014.

� [Matthes et al., 2014], Matthes, F.; Repenning, J.; Eichhammer, W.; Elsland, R., et al.: 
Politikszenarien für den Klimaschutz VI Treibhausgas-Emissionsszenarien bis zum Jahr 
2030, Öko-Institut, FZ Jülich, DIW, Fraunhofer ISI, Berlin, Karlsruhe, 2013. 

� [Nymoen and Pehnt, 2014], Nymoen, H.; Pehnt, M.: Stromheizungen als EE-Heizung
und Flexibilitätsoption?, Nymoen Strategieberatung, ifeu, Belin, Heidelberg, 2014.

� [Fraunhofer ISI, 2015], Fraunhofer Institut for Systems and Innovation Research 
(Fraunhofer ISI): FORECAST-eLOAD website, http://www.forecast-model.eu , accessed 
17.02.2015 



Thank you for your attention

© Fraunhofer ISI

Page 11

Thank you for your attention

Anna-Lena Klingler
Fraunhofer-Institut für System- und Innovationsforschung ISI

Breslauer Straße 48, 76139 Karlsruhe


