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Bot tom-up s imulat ion models  wi th  h igh 
leve l  o f  technolog ica l  deta i l  

Energy Demand 
Model 

Top-Down 

Input-
Output 

General 
Equilibrium Econometric System 

Dynamic 

Bottom-Up 

Optimisation Simulatio
n 

Multi-
agent Accounting 

Source: Sensuß 

Bottom-up energy demand simulation models that allow to link the resulting energy 
demand to a transformation of the technological structure 
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FORECAST (www.forecast-model.eu) 
 Residential appliances 
 Industry 

 Service sector 
 
Invert/EE-Lab (www.invert.at) 

 Buildings 

 

Energy demand models  used in  th is  s tudy 
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The FORECAST Model  
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Definition Scenario 
Assumptions GDP, energy carrier wholesale-prices, population, policy intensity 

FORECAST Pricing 
Sector specific retail prices 

FORECAST 
Annual demand 

Results 
Consumption, Potentials, Indicators, GHG Emissions    

FORECAST Macro 
Gross value added, physical production, 
employment, etc. 
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Industry Industry 
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Overv iew Forecast  –  Resident ia l  
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Simulation results 
Installa0on	  of	  hea0ng	  and	  hot	  water	  systems	  

(number,	  kW,	  m²) 
Renova0on	  of	  buildings	  (number,	  m²,	  …) 
Energy	  demand	  and	  consump0on 
CO2-‐emissions	  
Investments,	  policy	  program	  	  and	  running	  	  costs 

Space	  hea(ng,	  cooling	  and	  
hot	  water	  energy	  needs	  and	  
delivered	  energy	  calcula(on	  

module	  [ON13790]	  

Exogenous	  scenarios	  
growth	  of	  building	  

stock 

Climate	  data 
(monthly	  mean	  temp.,	  solar	  

irradia0on	  …) 

User	  behavior 

Op(ons	  for	  thermal	  
renova(on	  	  

• Δ	  U	  values 
• Cost	  data 

Database heating and hot 
water technologies 

• η/COP/solar yield 
• investment costs 
• O&M costs 
• Technological learning 
• energy carriers used 
• Life time 

Energy	  prices 

Policies 

Diffusion	  restric(ons 

Biomass	  poten(als 

	  Decision Module 
 
 
 
 
 

•  New heating/DHW system 
•  New building envelope 

  
  
  

Nested	  Logit	  approach 

Logis(c	  growth	  model	  

Life time module 
 
 
 

Number of Buildings: 
•  Abolished 
•  Performing measures  
•  Newly construction(envelope, 

heat supply system) 

Database building stock 
(t=t0, input of simulation results for t1 … tn) 
  
Building stock data 
Installed heating and hot water systems 
•  U-values 
•  Geometry 
•  Installation/constr. period 
•  Regions 
•  Type of use 

Weibul	  
distribu(on 

t=t1	  …	  tn 

t=t0 

 Model l  Inver t /EE-Lab 

	  Agent Module 

 
 
 
  
  
  

Properties / perception 
and decision criteria of 

investors 

 
 
 
  
  
  

Sources: Müller 2014, Kranzl et al 
2014, Agent Module: Steinbach 
2014 
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Scenar ios 

Scenarios based on „Study evaluating the current energy efficiency policy framework in the EU and 
providing orientation on policy options for realising the cost-effective energy efficiency/ 
saving potential until 2020 and beyond“ (Fraunhofer ISI, TU Wien, PWC, 2014) 
 
 
„Baseline with early action“-scenario includes all policy measures implemented  
at the latest in 2013 
 

Including ecodesign directive Excluding ecodesign directive 
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Data and assumpt ions 

 
 
 
Lifecycle of technologies and appliance turnover not affected by ecodesign directive 
 
 
Full compliance 
 
 
No rebound effect considered 
 
 



© Fraunhofer ISI 
Seite 11 
   

Energy sav ings in  2030 

225 TWh annual savings by 2030 
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Sav ings d i f fer  cons iderably  between 
d i f ferent  lo ts  
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-  Disaggregated allows quantification of effects for individual lots and countries 

-  Definition of minimum efficiency performance standards: Specific requirements for sub-
categories with different characteristics are modelled as an average 

-  Lack of market data  

-  Overlap with other policy measures, especially labelling 

-  Lifetime of appliances 

-  Rebound effect 

Oppor tun i t ies  and chal lenges 



© Fraunhofer ISI 
Seite 14 
   

Thank you for  your  a t tent ion!  


