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Future proofing commercial 

buildings in Christchurch 
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Victoria University of Wellington 

 
This research is partly funded by FRST 

The buildings of today will be around after the end 

of cheap oil 

 

What will the post-oil commercial building be like? 
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Total green is 

1.95 ha/person 

 
Total red and 

green is 5.65 

ha/person 
Each rectangle 

represents 0.05 ha 

Personal Footprint Collective Footprint 

Domestic 

energy  

18% EF 

and 

housing  

nearly 3% 

Food Transport Goods Holidays Home 
energy 

Housing Infra-
structure 

Govern-
ment 

Services 

NZ 
EF 3.3gha/ 
person 

36.6% 12.0% 31.8% 4.5% 3.6% 3.4% 3.4% 0.5% 4.2% 
 

Cardiff 
EF 5.6gha/ 
person 

24.0% 18.0% 11.0% 2.0% 18.0% 3.0% 13.0% 7.0% 5.5% 

Data from Ella Lawson 
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The energy used by people driving to work is at least 

as great as the energy used by the building in which 

they work. 

Area of land to travel 10,000km 

using fuels based on plants 

Ethanol motorcycle 1,000m2 

 

Ethanol car   5,000m2 

 Diesel car   10,000m2 
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Fuel   Land ha 
Vegetable oil (for diesel)  300,000 
Ethanol  (for petrol) 750,000 
 
Total            1,050,000 
NZ has 2,400,000 Ha of farmland. 
 
           
 
 

Land area in hectares to grow 

vehicle fuels to replace current  NZ 

consumption.  

The Shard, London with 

53,585m2 office space 

over 27 floors  and only 

47 carparks for whole 

building (43 lifts). 

Shell Centre, 1961 
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Which hazards? 

External 
hazards 

Internal 
hazards 

Ecological resilience 

“The capacity of a system to absorb disturbance and reorganize 
while undergoing change so as to retain essentially the same 
function, structure, identity, and feedbacks (Walker et al. 2004). 
This ability depends on the influences from states and dynamics 
at scales above and below (Peterson et al. 1998)” 



Brenda Vale 13 July 2012 

BRANZ – BEES Seminar, Christchurch 6 

A system evolving:  

resilience is not a goal but rather an attribute of a system 

(in this case the system of commerce in Christchurch) 

The resilience capacity is what keeps a system within the point of 

equilibrium when disturbances try to make it shift to a different regime.  A 

shift to a new regime can be something desirable or not. 

http://www.ipsnews.net/2012/06/sudanese-refugees-

dying-of-thirst/ 

http://www.jetsetzero.tv/tag/making-local-friends/ 

Adaptive cycle 

The adaptive cycle can be synthesized into two trends: the “front loop and 

back loop”. The front loop, the phases from “exploitation” to “conservation”, 

could be exemplified by the accumulation of capital, slow incremental growth, 

predictability and stability needed for urban systems to work. The back loop, 

the phases from “release” to “reorganization”, is the dynamic, which makes 

urban systems evolve.  
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Success 

leading to too 

much rigidity 

and a 

reorganisation 

Time 

% Building 
coverage 

Reorganization Exploitation – Conservation Release 

Adaptive cycles in urban landscapes 

Burgage cycle 

Adaptive cycle 
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Urban Panarchy: nested set of adaptive urban cycles 

Change happens at different scales at different rates 

Textural discontinuities hypothesis 

According to the Textural Discontinuities Hypothesis (TDH), the distribution 

of resources in ecosystems should exhibit the same discontinuities that are 

found in the structuring processes that have generated the landscape 

(Holling, 1992).  
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If we think of buildings as species, we can use this idea, at 

least in a metaphorical way (one dominant species) 

Linh Dam is a new urban development 10 km from the centre 

of Hanoi, Vietnam that incorporates indigenous values and 

practices: medium rise, low rise, urban food growing, 

commercial and residential (different species in same location) 

Images from Thuc Tran Han 
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Duffy indicated the need 

to think about life-cycle 

costs: buildings always 

change 

Brand observed different 

rates of change for 

different components in the 

building 
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How do you design for change? 

http://www.duke.edu/~yl27/GS301Yee/MIT_Campus.jpg 
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Edges form opportunities 

http://emichai.blogspot.co.nz/2010/04/m

apletree-anson.html 

http://coolboom.net/interior-design/ficc-inc-office/ 

Column free 

space Singapore 

Office 

Columns in 

refurbished office, 

Tokyo, defining 

temporary meeting 

space 
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When (not if) the expected use changes and a different 

scenario happens the building has been planned for this 

Brand, How Buildings 

Learn, p.182 
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A characteristic of 

resilient systems is 

feedback loops. 

The original 

intention of 

NABERS was to 

provide such a loop 

for aspects of 

building 

performance 
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The chart shows measured energy consumption in LEED rated 
buildings:  it is clear that a LEED rating does not necessarily mean low-

carbon.  
 

Source: Turner and Frankel (2008) 

The same applies for BREEAM ratings in the UK. 
 
Slide from Adrian Leaman of Usable Buildings Trust 
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Designers often get it wrong. Portcullis House in 

London uses four times as much energy as the 

designers intended 

http://www.myk.mcmail.com/london/south_bank/london_eye/ 

• Where you put the building is vital for its overall 

environmental impact 

 

• Buildings are systems not objects 

 

• “Long life, loose fit, low energy” is the path to resilience 

 

• Put the money in the part that changes least (the site/ the 

structure) 

 

• Be part of the feedback loop (NABERS?) 


