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Dynamic (MFA) models 

• Integrate all the aspects of the built 
environment systems in one tool 

• Social 

• Material 

• Energy 

• Emissions 

 

• Are suitable for the development of forecasting 
and backcasting scenarios that can incorporate 
changes in socioeconomic (people’s needs and 
lifestyles) and technological factors in the 
long term. 
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Dynamic (MFA) models 

• Are ideal for modelling of construction activity 
and energy and material use in buildings because 
of their built-in Type-Cohort-Time (TCT) 
resolution. 
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Literature review 
of models for 
energy use in 
the building 
stock from 
Vásquez et al. 
(2016) 



Energy Demand in the 
EU Residential Sector 
The cases of Germany and Czech Republic 
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Policie
s 

Buildings 

Renovation of 
existing 
buildings 

NZEB by 2020 
(new 

buildings) 

Targets 
Economy 
Sector 

80-95% GHGs 
↓ by 2050 in 
residential 

sector 

20% more 
energy 

efficient by 
2020 

Dynamic Stock-Driven 
Models can be used to 
assess the 
effectiveness of 
policies for reaching 
the targets 

Are the policies 
sufficient to reach the 

targets? 

Considering: 

o Living standards 

o Population dynamics 

o Complexity of existing 
stock 

• Dynamics 

• Types 

• Energy 
Performance 

o Current renovation 
rates 

7 



Buildings’ Stock-Driven Model 
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Parameters: Population and Floor Area per Capita 
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Parameters: Type Split of Construction and Lifetime 
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Can the EU targets be met? 
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Per capita and m2 analysis 
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Germany 
• Focus on the renovation. 

• New NZEB are not very relevant if early 
demolition of old dwellings is not promoted. 
 

Czech Republic 
• Focus on future efficient buildings - NZEB. 

Conclusion 
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• Germany: less efforts for the 50% goal. 

 

• Germany: future energy savings without doing 
anything (stock shrinking).  

 

• Czech Republic: reductions required despite the 
increase in population and floor area per capita. 

 

• Germany: requires smaller reductions per-m2 and 
per-capita despite having a more inefficient 
building stock and more per-capita energy 
consumption. 

Policy Reflexion 
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Other Cases and 
Applications 
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NL 
Floor Area & Concrete 
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NO 
Concrete & Wood 
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NO 
Energy & Emissions 
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NO 
Future Renovation 
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EU 
Stock Composition 
and Renovation 
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CN 
Urban & Rural 
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CN 
Iron & Steel 
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CL 
Earthquake Damage 
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CO 
Housing Deficit 

26 

Olaya, Y., Vásquez, F., Müller, D.B., 2016 (submitted). 



Conclusion 
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Dynamic (MFA) models 

• Integrate all the aspects of the built 
environment systems in one tool 

• Social 

• Material 

• Energy 

• Emissions 

 

• Are suitable for the development of forecasting 
and backcasting scenarios that can incorporate 
changes in socioeconomic (people’s needs and 
lifestyles) and technological factors in the 
long term. 
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Limitations / Opportunities 

• Feed on statistics (usually scarce) 
• Regression techniques are used to complete 
time series of socio-economic indicators 

 

• Energy modelling rest of external 
typologies. 

 

• Knowledge about the lifetime of buildings 
is very limited. 

• Normal or Weibull distributions 

• Commonly all cohorts and types of buildings 
are assumed to have the same lifetime. 
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Thanks! 
Feel free to contact us. 

 

Felipe 

luis.v.correa@ntnu.no 

http://www.ntnu.edu/employees/luis.v.correa 

http://no.linkedin.com/in/lfvasco/ 

 

 

IndEcol NTNU 

http://www.ntnu.edu/indecol 
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