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Office buildings constructed during the past five years are, in general, 
more energy efficient than older buildings.1 This is to be expected.  
Prior to the advent of the National Australian Built Environment  
Rating Scheme, NABERS 2, and the Green Building Council of Australia’s 
Green Star 3 rating scheme, it was difficult for developers to define an 
eco-efficiency objective for a new office development. Now architects 
and engineers have ‘star’ ratings to target, and the buildings they design 
often display attributes and operational performances that exceed 
those targets. 

This is a positive development, of course, however, it will take 
considerable time before today’s new buildings transform the sector’s 
emissions profile. Statistics from the Property Council of Australia 
indicate that over the past five years the Australian office market has 
grown by at least 2.5 million square metres in net terms. If we gross that 
number up by 50 per cent (to allow for the replacement of demolished 
stock), it is likely that in the order of 3.6 million square metres of new 
office accommodation was constructed during the period 2003–2008.4 
This implies that of the estimated 22 million square-metre Australian 
commercial office market 5, 83 per cent is at least five years behind  
the times. 

ZJ: You entered the Australasian Performing Rights Association 
(APRA) project for an Interior Architecture Award; did it surprise 
you to win the Milo Dunphy Award for Sustainable Architecture? 
WS: Yes, because I imagined the Milo Dunphy would be won by  
a project that showcased its sustainability strategies on a more 
architectural level. And, as the jury indicated, although sustainability 
was at the core of our planning with the APRA project, it wasn’t visually 
expressed. Many of our strategies, like the under-floor displacement air 
conditioning, were concealed.

Is the word ‘sustainable’ often used in your practise of architecture? 
We think of sustainability as one aspect of design excellence, which is a 
primary goal for us. Over the past few years, I’ve noticed a real change; 
we have a lot more clients willing to make the investment in sustainable 
design, especially after discussing the economic (and other) benefits. 

Sustainable design can be overwhelmingly dominated by 
measurement and calculation, at the expense of broader strategic 
thinking and design for human interactions. In your approach to 
sustainability, how do you prioritise these factors? 
Statistics and modelling are revealing, but I agree that they can dominate 
other big-picture issues, such as what makes a constructive work 
environment, or a home that facilitates family interaction. 

With the design of APRA, we were balancing their goals and values 
of being an efficient and transparent company, environmentally and 
economically responsible, supportive of local industries, and of 
providing a comfortable work environment for the staff. Feedback 
since they moved in has been good: lunchtime soccer has returned   > 

The bright side to this apparently sluggish rate of churn through the 
existing stock is that while ‘operational’ energy use is one part of the 
story, ‘embodied’ energy (the energy consumed by all of the processes 
associated with the production of a building, from the mining and 
processing of natural resources to manufacturing, transport and 
product delivery 6) is the other. 

A building’s annual operating energy use is typically only a fraction 
of the energy required to build and outfit it in the first place: the Investa 
Sustainability Institute estimates this ratio as 1:24. 7 In other words, it 
takes a typical medium-sized Australian CBD office building 24 years to 
use more energy through operating than it has embodied in its 
materials. As with any design question, ‘rules of thumb’ should be 
applied with extreme caution. Change the numerator or denominator 
only slightly and the 24-year ‘payback’ becomes meaningless. High-rise 
office towers, for example, have been found to embody up to 60 per 
cent more energy than mid-sized CBD buildings.8

The concept of a new building paying back its embodied energy over 
its lifetime is itself, in fact, highly suspect. This is especially true where 
the construction of a new building requires the demolition of existing 
premises. Consider the following two scenarios modelled on 25,000 
square metres (NLA – net leasable area) ~ 35,700 square metres (GFA 
– gross floor area) office buildings in Sydney’s CBD.
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Centre for Design. Available from http://buildlca.rmit.edu.au/.

8 �Treloar, G.J., R. Fay, B. Ilozor, P.E.D. Love, 2001, An analysis 
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9 �For a discussion of the existing Australian commercial  
office stock’s upgrade potential, refer to Roussac, C. and  
Kuiper, G. 2009, How low can we go? What is the scope for 
reducing emissions from commercial real estate?, Working 
Paper 1, Investa Sustainability Institute. Available from 
http://www.isi.org.au/

10�18.98GJ/m2 (GFA) statistic derived from Treloar, G.J., 1996, 
The Environmental Impact of Construction – A Case Study, 
Australia and New Zealand Architectural Science Association 
Monographs, No. 001, Australia and New Zealand 
Architectural Science Association, Sydney, November, 89. 
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Centre for Design. Available from http://buildlca.rmit.edu.au/.

The greenest buildings are actually  
well-managed existing buildings, 
argues Craig Roussac. 

0 

250,000 

500,000 

750,000 

1,000,000 

1,250,000 

1,500,000 

Y
e

a
r 

0
 

Y
e

a
r 

2
 

Y
e

a
r 

4
 

Y
e

a
r 

6
 

Y
e

a
r 

8
 

Y
e

a
r 

1
0

 

Y
e

a
r 

1
2

 

Y
e

a
r 

1
4

 

Y
e

a
r 

1
6

 

Y
e

a
r 

1
8

 

Y
e

a
r 

2
0

 

Y
e

a
r 

2
2

 

Y
e

a
r 

2
4

 

G
ig

a
-J

o
u

le
s 

(G
J)

 

Scenario 2 

New 5-star 
NABERS 

maintaining 
5-star 

2-star 
NABERS 

improved to 
4.5-star 

Operational  
energy use 

Embodied energy 

0 

250,000 

500,000 

750,000 

1,000,000 

1,250,000 

1,500,000 

Y
e

a
r 

0
 

Y
e

a
r 

2
 

Y
e

a
r 

4
 

Y
e

a
r 

6
 

Y
e

a
r 

8
 

Y
e

a
r 

1
0

 

Y
e

a
r 

1
2

 

Y
e

a
r 

1
4

 

Y
e

a
r 

1
6

 

Y
e

a
r 

1
8

 

Y
e

a
r 

2
0

 

Y
e

a
r 

2
2

 

Y
e

a
r 

2
4

 

G
ig

a
-J

o
u

le
s 

(G
J)

 

Scenario 1 

New 5-star 
NABERS 

declining to 
2-star 

2-star 
NABERS 

improved to 
4.5-star 

Operational  
energy use 

Embodied energy 

1

It takes a typical medium-sized 
Australian CBD office building 24 years 
to use more energy through operating 
than it has embodied in its materials. 

Conversation

Co-chair of the NSW Chapter 
Sustainability Committee, Zoe 
Jenkins, talks with William Smart 
(Smart Design Studio), winner of 
the 2009 Milo Dunphy Award for 
Sustainable Architecture for the 
APRA headquarters in Ultimo. 

Scenario 1: Well-managed existing building compared to a new 
building allowed to decline. 
This scenario compares an existing 2-star NABERS Office Energy-rated 
building to a new building designed and constructed to achieve an 
‘exceptional’ 5-star NABERS rating. The existing building improves to 
4.5 stars after five full years of excellent monitoring and maintenance as 
well as modest improvements to its technology. The new green 
building starts out operating at 5 stars, but its performance declines to 
slightly below average (2 stars) due to relatively poor maintenance over 
the first six years of operation.9

As can be seen, the energy embodied in the new building at 
construction (19 giga-joules/square metre GFA10) is never repaid. 
(Note: the energy embodied in the existing building has been ignored 
because it is a sunk cost, it cannot be reversed.) After 25 years, the new 
building will have been responsible for 2.7 times more greenhouse 
emissions than the well-maintained older building. 

Scenario 2: Well-managed existing building compared to  
a well-managed new building.
Let’s now assume the operating performance of the new green building 
is maintained at the 5-star NABERS Energy level due to excellent 
monitoring and maintenance plus ongoing investment in technology. 
The good news is that the embodied energy in the new green building 
will eventually be repaid thanks to its superior operating performance. 
The bad news is that it will be responsible for almost two times more 
greenhouse emissions for the first 25 years of life and it will take 190 
years to pay back its embodied energy debt. 

In practice, embodied energy is never paid back. There are many 
reasons for developing new green buildings, just as there are often 
many reasons for replacing old, underutilised and dilapidated stock. 
For new green buildings to be justified they must be needed, stand  
a reasonable likelihood of performing as expected and deliver a ‘net’ 
benefit to society. In environmental terms, this means they should 
cause less environmental harm than the alternatives. 

Given the urgency of the climate crisis, now is the time to consider 
how we can extend the life of buildings by taking a rigorous and long-term 
approach to their design, maintenance and ongoing management.

Craig Roussac is General Manager, Sustainability, Safety and  
Environment at Investa Property Group, and a Director of the  
Investa Sustainability Institute, www.isi.org.au.

Old star, green star


