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Existing dwellings 

 
 
   

• 2.1 million dwellings in Victoria 

• Existing dwellings account for 95% of the residential 
stock in Victoria 

• Dwellings over 20 years old - constructed prior to 
the introduction of regulations to improve energy 
efficiency and without consideration of their 
environmental impact.  

• The role of the existing built stock with regard to 
environmental sustainability cannot be ignored. 

Historical growth 

 
 
   

Source: Australian Bureau of Statistics 
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Historical development 

 
 
   

Source: Valuer General Statewide Dataset, Victoria 2009 

Historic heritage places in Victoria 

• 1 World Heritage Site 

• 16 historic heritage places on 
the National Heritage List 

• + 2000 places on the Victorian 
Heritage Register 

• + 100,000 places on Heritage 
Overlays -either individually 
registered or within designated 
area 
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Building Code of Australia 

• Energy efficiency provisions 
introduced through the Building 
Code of Australia (BCA) 

• Minimum energy performance 
standards 

• All residential and commercial 
buildings  

• New buildings 
• Refurbishment, alteration or 

extension to existing buildings 
  

Aims of research 

• Inform how retention and adaptation of heritage 
buildings contributes to environmental sustainability 

• Identify embodied energy in typical domestic 
buildings 

• Provide information for building designers to make 
better decisions 

• Provide evidence for building surveyors on 
Alternative Solutions under the BCA 

• To test industry standard modelling methodology on 
heritage buildings 

• Encourage innovative design solutions   
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Operational energy 

 

• Space heating & cooling 

• Water heating 

• Lighting 

• Appliances* 

• Behaviour* 

Embodied energy 

• Embodied energy is the energy used for 
constructing buildings and associated maintenance 
over a period of time 

• Includes energy used in production of construction 
materials and components, and transport  

• Significant part of lifecycle energy - likely to 
increase as operational energy is reduced  
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Embodied energy - UK 

 
 

  = 
 
 
      

  200,000 km 

Embodied energy - UK 

 
 

  = 
 
 
      

  35 tonnes CO2  

Over 50 years to recover the embodied energy 
through lower operational CO2 
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Life Cycle Assessment 
 

• Life cycle assessment (LCA) is a methodology used to 
assess the environmental effects of buildings in terms of 
material use, energy consumption and environmental 
impacts ‘from cradle to grave’ 

• Life cycle energy assessment comprises the operational 
and embodied energy attributable to buildings over their 
life time, and therefore provides a complete means of 
analysing the energy requirement and environmental 
impact of buildings 

• The methodology is used to support decision-making in 
environmental sustainability  

Life Cycle Energy Assessment - 
Stages 

Source: Adapted from Bragança et al, 2008 



FIG Congress 2010 
Facing the Challenges – Building the Capacity 
Sydney, Australia, 11‐16 April 2010  8 

Integrated process model 

Selection of case studies 

Consideration given to the following: 

• Range of building archetypes 

• Representative of the housing stock 

• Heritage significance 

• Condition 

• Integrity 

• Climatic zones 
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Source: Australian Building Codes Board 

Case studies [1]  
Bundoora 
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Case studies [2]  
North Melbourne 

Case studies [3]  
Drumcondra 
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Case studies [4]  
Manifold Heights 

Case studies [5]  
Newtown 
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Case studies [6]  
Newington 

Case studies [7]  
Keilor East 
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Case studies [8]  
Parkville 

AccuRate Ratings 
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Life cycle energy assessment (MJ) 

Life Cycle Energy Assessment 
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Limitations of simulation tools 

• Assessment of operational energy  

• Standard pattern of occupation assumed  

• Does not take into account occupants or behaviour 

• Existing buildings - some information may not be 
known and assumptions have to be made 

• Cannot model impact of minor changes 

• Limited ability to model changes e.g. ventilation 

• Unable to fully model the effect of thermal inertia 
associated with mass construction on performance 

  
 

Analysis of performance 

• Building [1] had lowest operational energy consumption 

• Building  [1] had low heating loads but high cooling loads 

• Heritage buildings had initial lower embodied energy - 
apart from Building [6] 

• Heritage buildings had lower recurring embodied energy 
than Building [1] 

• Heritage buildings [3], [4] and [5] had highest heating 
loads 

• Heritage buildings had lower cooling loads - apart from 
Building [5] 

• Buildings [2] and [8] had lowest cooling loads  
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Summary of main points 

• Building characteristics are a principal factor in 
energy consumption - both operational and 
embodied - over the lifetime 

• Operational energy accounts for a major part of 
the life cycle energy consumption 

• Embodied energy is an important consideration 
accounting for 6% - 20% of lifetime energy 
depending on the construction - this is likely to 
increase in importance as operational energy is 
reduced 

  

   Continued… 

 

Summary of main points 

• Heritage buildings often have lower initial and 
recurring embodied energy due to low energy-
intensive materials 

• Energy used to produce building products/  
components is significant 

• Energy for initial construction processes is a very 
small proportion of lifetime energy  

• Energy for maintenance varies - depending on the 
materials and frequency of replacement 

• Maintenance and repair is more efficient than 
demolition and replacement  
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Thank you for your attention 

An amazing amount can 
be done to get existing 
buildings up to scratch. 
These buildings have a 
past but they have a future 
too. 

“ 

” 


