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Australia’s first candidate for Living Building 
ChallengeTM certification is located just meters 
from the Pacific Ocean in the most unlikely 
of places – the regional town of Wollongong, 
New South Wales, known for its steel and coal.   
Currently nearing completion, the University 
of Wollongong’s Sustainable Buildings 
Research Centre, will be a beacon for urban 
renewal as Wollongong transforms from an 
industrial city to a services-led economy.  

  

The new Research Centre will push the 
boundaries of sustainable design in two ways: 
through the performance of the building itself 
and through the path-breaking work of the 
University of Wollongong researchers who will 
inhabit it. In partnership with the industry, the 
Centre will become a test bed for sustainable 
building and retrofitting technologies and will 
take a leadership role in addressing the skills gap 
in technical training.   
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ing Building candidate, the Sustainable Buildings Re-
search Centre.

NEW LIFE FOR AUSTRALIAN BUILDINGS 

The SBRC is the f lagship of the University of Wollon-
gong’s Building Sustainability Research Program, the 
brainchild of Professor Cooper and his research team.  
The Program focuses on making Australian buildings 
more sustainable and energy efficient, with a particular 
focus on breathing new life into old structures.   With 
new buildings replacing existing stock at a rate of just 
1-2 per cent each year in Australia, retrofitting has be-
come a critical priority.  

The project kicked off in 2009 with funding from the 
Australian Federal Government’s Education Invest-
ment Fund. Nearly four years later, the newly con-
structed SBRC is months away from occupancy. The 
intention is for the SBRC facility to become a powerful 
advocacy tool, and ultimately, its own largest experi-
ment: proof of the concepts it champions and the re-
search it generates.

Somewhat ironically, the SBRC is a new build rather 
than a retrofit because there was no available space on 
the University’s main campus for a project of this scale. 
The Centre has a front row position on the Innovation 
Campus, only a few hundred metres from the Pacific 
Ocean. Just over an hour south of Sydney, and right next 
door to the Wollongong Science Centre, the site provid-
ed a great opportunity for accessibility, public education 
and experimentation. As the site sits just outside the pri-
mary dune zone of the south Pacific Ocean - a morning 
surf or swim is only a five minute stroll away.

From the outset, the University wanted this building 
to set the benchmark for sustainability in Australia and 
committed to a 6-Star Green Star rating (similar to 
LEED) – the highest measure of sustainable building in 
Australia at the time. While this would be a first for the 
Wollongong region, there were already several hundred 
6-Star buildings across the country. Founding Director 
Professor Cooper wanted to do something more - some-
thing that would provide inspiration to the community 
and long term impact for the region.

Just 80km south of Sydney, on a spectacular stretch of 
the southern New South Wales coast, lies the city of 
Wollongong. With a natural environment that includes 
some of the most pristine beaches in Australia, it’s no 
surprise that Wollongong offers an enviable lifestyle for 
its residents.  Wollongong, Australia’s ninth largest city, 
is well known for its history of farming and fishing, port 
facilities, and coal mining and steel making industries. 

While the steel and coal industries continue to operate 
in the region today, in recent years the city recognized 
a need to diversify its economic base.  Wollongong’s 
transformation to a services-led economy has begun, 
with the University of Wollongong being a key driver 
for many of the changes.

Ranked among the top two per cent of universities 
worldwide, the University of Wollongong’s world-class 
teaching and research & development has put Wol-
longong on the map as Australia’s ‘City of Innovation’.  
As a result, the city is rapidly gaining a reputation for 
its knowledge services capability, becoming a hub for 
education, information technology and communica-
tions, business services, and mining technology.  Man-
ufacturing and logistics also continue to contribute to 
Wollongong’s growth.

To complement its academic and research strengths, 
the University has established a 33 hectare research 
and business precinct.  Awarded as the ‘Best Business 
and Industrial Park’ by the Property Council of Aus-
tralia in 2011, the Innovation Campus fulfils the Uni-
versity’s vision to drive partnerships and collaboration 
by co-locating commercial and research organizations 
in state-of-the-art facilities.  

The Innovation Campus is itself a story of renewal - 
the site was a soccer field until the Wollongong Sports-
ground Trust identified the University of Wollongong 
as the ideal candidate to turn this valuable parcel of 
land into something that could provide long-term ben-
efits to the regional economy.

Fortunately for the University, the Innovation Campus 
proved to be the ideal location for Australia’s first Liv-
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By chance, Professor Cooper and I were attending a con-
ference in Sydney where Jason F. McLennan was present-
ing the philosophy of the Living Building Challenge via 
Skype.  By the time the talk was complete, we both looked 
at each and nodded – this was our program, the one that 
would push the boundaries and challenge the definition 
of what a truly sustainable building really was.

Rather than replacing the Green Star certification, we 
believed the Living Building Challenge complemented 
Green Star, driving us to aim higher by providing an over-
arching philosophy for the building and its surrounds. We 
knew that adopting both certification programs would 
come with its share of difficulties, but finding sustainable 
solutions was the very reason for the SBRC.

To quote Dr. Seuss’ The Lorax “Unless someone like you 
cares a whole awful lot, nothing is going to get better. It’s 
not.” The SBRC project team cared ‘’a whole awful lot’’ 
and believed confronting these challenges would pro-
vide valuable lessons and inspiration for the researchers, 
industry and the region.

CHALLENGING THE STATUS QUO

“The imperatives of the Living Building Challenge set the 
bar for us and encouraged us to be inventive, innovative 
and ambitious, which is something we’ve taken very seri-
ously as the first Australian project to pursue Living Build-
ing status.”  Professor Paul Cooper.

Once the decision was made to be part of the Living 
Building Challenge, the first significant task was to 
make sure that everyone involved in the project was on 
the same page.  We had already selected the principal 
design team with a brief to deliver a 6-Star Green Star 
rated building only.  The design team was now being 
asked to take on an additional certification program, 
which would mean the project would be accountable 
to two of the most rigorous sustainability programs in 
the world. Luckily, they shared the vision and so began 
the design phase.

As the SBRC was part the newly established Sustain-
able Buildings Research Program, we didn’t have the 
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FABRIC
The building fabric has been designed as a highly 
insulated, thermally massive and airtight enve-
lope with carefully controlled solar access.  BMS 
operated openings are located to maximize natu-
ral ventilation. All material selections have been 
made to comply with the stringent Materials Petal 
Imperatives of the Living Building Challenge.

F1  Fixed sunshade devices to control solar gain
F2  Cross ventilation via opposing high and low 

level operable openings
F3  Reused railway track structure
F4  Reused brickwork applied to internally  

exposed thermally mass
F5  Reused timber cladding to external  

insulating skin
F6  Site generate material off-cut screen

COMFORT
The indoor environment will operate in naturally 
ventilated mode for up to 70% of occupied hours, 
assuming an occupant comfort band of 18-27degC.  
Spare plug-in points are provided to mechanical 
water supply and air handling units to allow the 
building to plug into experimental technologies.

C1  Vertical bore and horizontal pit ground  
source loops

C2  Ground source heat pumps and mechanical 
water manifold

C3  Air cooled chiller
C4  Ground level AHU
C5  Level 1 displacement AHU with connection  

to rooftop PV thermal experiment
C6  Hydronic floor heating with user controlled 

floor vents from displacement air
C7  Roof top PV thermal experiment
C8  Solar wall testing site
C9  Future mechanical water sources for  

building plug-in

INFORMATION
Feedback is a critical part of the SBRC research 
with all building analysis collected on a “converged 
backbone.” The BMS can be programmed as part 
of the research building performance and examine 
occupant response to different building operation 
setups. In addition to information gather informa-
tion dissemination and education is at the core of 
the centre function.

I1  BMS and converged backbone
I2  Industry display area
I3  Exhibition area and information wall commu-

nication building performance 

ENERGY
SBRC will be net exporter of energy to the grid. The 
majority of building supply will come from mono 
crystalline PV with supplementary energy gener-
ated from testing technology that can be plugged 
in to the buildings micro-grid matched to any load 
source. Task lighting, green IT and low energy 
loads will ensure extremely low energy demand.

E1  Main Switchboard, Micro-grid and  
battery storage

E2  Power quality testing lab and  
distribution board

E3  Monocrystalline Photovoltaic
E4  Building integrated photovoltaic thermal
E5  Wind Turbine
E6  Future energy generation source to plug-in  

to building

WATER
SBRC will be net exporter of water. All non-har-
vested stormwater is treated in the site-wide de-
tention basins and swales before leaving the site.  
All wastewater is treated through the blackwater 
system and used for irrigation.

W1 Rainwater collection tank
W2 Rainwater treatment
W3 Detention basins
W4 Green roof water quality testing
W5 Black water treatment

LAND AND ECOLOGY
Green roof and wall testing have been integrat-
ed. The wider landscape requires minimal ir-
rigation and contain a permaculture and native 
urban garden.

L1 Green Wall
L2 Green Roof with testing beds
L3 Native agriculture garden
L4 Permaculture Garden

MOBILITY AND CONNECTIVITY
M1  Bike Parking
M2  Future electric bike and car charge point with  

potential car share scheme
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agreeing to some kind of alliance contract with your 
construction partner will deliver a better outcome.  We 
were fortunate to have a situation which partially of-
fered this openness and despite the Living Building 
Challenge being a completely new concept to Austra-
lian trades and suppliers, construction has been an ab-
solute team effort.

From a practical perspective, there were a few diffi-
culties in translating the Challenges Imperatives to 
an Australian context.  While most Imperatives were 
straight forward as the philosophy of the program is 
universal, others proved to be a bit more onerous. 

A SUNBURNT COUNTRY

In her poem “My Country”, Australian poet Dorothea 
Mackellar declares her love for our “sunburnt country” 
with its “jewel sea” and “droughts and flooding rains”. 
The SBRC site indeed has remarkable solar access, with 
over 200 sunny days a year and 1082mm average annual 
rainfall. An annual mean temperature range of 14 – 21 °C 
(57 - 70 °F) and prevailing coastal winds made it relative-
ly easy to design efficient, naturally-ventilated spaces.

Our local climate has few extremes, and this facilitated 
a driven agenda of natural ventilation first - and as often 
as possible - with conditioning mode only used to man-
age the peaks. Adopting this approach to conditioning 
enabled us to significantly reduce energy consumption 
and we applied the same approach to all other systems 
within the building.

While we could have simply installed a larger genera-
tor on the extensive roof of the SBRC, a fundamental 
objective was to minimize energy consumption first 
and only use the generator when absolutely necessary. 
This keeps costs down, and equally important, creates 
a building that leads by example. It is anticipated that 
the SBRC will be one of the lowest energy buildings of 
its type in Australia with a projected consumption of 
merely 60kWh/sqm.

Although the Australian sun offers a tremendous op-
portunity for solar power, the commercial Photovol-

luxury of simply picking up an existing operation and 
moving into a new facility – the program and its Cen-
tre were being created from scratch.  However, in many 
ways this was a great opportunity to set new directions 
in many aspects. 

From the designers’ perspective, designing a com-
pletely new research facility presented significant chal-
lenges.  We knew that our vision to create a “2,600sqm 
research building” was impossibly wide.  To counteract 
this, the University worked very closely with lead ar-
chitects, Cox Richardson, to future-proof the facility.  
The aim was to house research projects with a one-to-
three-year cycle and to provide f lexible spaces and ser-
vices that could evolve with the research. 

Our most important lesson from the design phase was 
that the sooner the entire team is on board and chasing 
the same goal the better.  The imperatives of deliver-
ing a highly sustainable building and meeting perfor-
mance requirements of the Living Building Challenge 
meant that our design team needed to bring in services 
and ESD consultants at an earlier stage than usual.  

A pertinent example of this was the iterative design 
process required to achieve our net zero energy goal.  
While this process did result in additional design costs, 
the end result was worth it – cutting our generator ca-
pacity by half and delivering benefits in the life-cycle 
costing of the generator and refined plant and equip-
ment selections.   

We also invested time upfront with our contractor, 
before final material and equipment selections were 
made, to ensure they understood the end goal and the 
importance of Living Building Challenge petals and 
imperatives to what we were trying to achieve.  Living 
Building Challenge projects have a layer of complex-
ity that makes them more difficult to deliver than your 
average project so you need to know your contractor is 
on the same team from the very beginning.  

We learned that the traditional design-bid-build mod-
el isn’t ideally suited to a Living Building project, so 
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taic (PV) market is tenuous. The usual culprits are all 
lurking – policy, ageing network infrastructure, inex-
pensive energy and a demand for an incredibly short 
payback. The result is a limited roll out of commercial-
sized PV arrays in Australia. 

The University of Wollongong is partnering with lead-
ing Australian companies to optimize the size and 
business case for solar power at the facility. It is antici-
pated that an array size of approximately 130kWp will 
be sufficient for net zero energy needs. With extremely 
low feed-in tariffs on offer, we’ve also chosen to re-ar-
range the main switchboard connection and provide a 
shared energy arrangement with a neighbouring Uni-
versity building.

OUT OF THE DROUGHT

Water use is a major resilience consideration in Austra-
lia. Policy and public action on water conservation has 
risen sharply in the last decade, largely on the back of 
more than a decade of drought that has only officially 
ended in 2012. In this context, demonstrating innova-
tive water efficiency is important, since simply reduc-
ing usage within the existing supply and consumption 
frameworks will only go so far. 

Regardless of the advances in this area, policy re-
mains a challenge. In a country known for significant 
drought, net zero water makes good sense, however 

it’s never that simple. The SBRC has been designed to 
achieve net zero water by harvesting and treating its 
own rainwater for all but a single tea point and bottle 
fill station in the facility.  Given the public exposure of 
the University and the local Health authority’s strong 
recommendation against it, we were forced to obtain 
an exception for the drinking water services.

The wastewater recycling issue is even more conten-
tious and currently remains the biggest risk to the SBRC 
achieving Living Building Status. The regulations in 
New South Wales around the use of treated blackwater 
for a facility like the SBRC - and the associated approval 
process - make innovation around chemical free natural 
BWT very challenging for your average project. 

MATERIALLY SIGNIFICANT

The Health Imperatives were relatively straight forward 
as the Green Building Council of Australia’s Green Star 
program had paved the way. The remaining health re-
quirements were refreshing and thought provoking. 
When stripped back it seemed like common sense.

For the relative ease of addressing the Health Petal, the 
real challenge was the Materials Petal. However, accept-
ing that challenge has also been the most rewarding.

The first major hurdle was to correlate the Masterfor-
mat specifications to the project specifications to see 
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have felt trying to explain to suppliers and manufac-
turers that they needed proof their products were Red-
List free and the importance of transparency. 

Along with the struggles of the Materials Petal came 
some unexpected rewards. One of our favourite com-
ponents are the recycled bricks used throughout the 
building. Like the readily available timber construc-
tion staple in North America, brick has been Austra-
lia’s construction material of choice.

By chance, on a site tour, University of Wollongong Pro-
fessor of Human Geography, Chris Gibson, noted that 
the urban heritage on show at the SBRC is far richer than 
anyone would have thought.  On his brief inspection, he 
noted that the bricks represent at least four generations 
of building in and around Sydney. Even with our inten-
tion to reuse many building products, this result was far 
beyond our expectations of regeneration.

THE SHORT RACE TO THE TOP

Despite the pressures of an accelerated program and 
expanding brief, the building grew from an inspired 
idea relatively quickly. Concept design commenced 
in October 2010, the project was ready for tender in 
September 2011 and construction started in April 
2012. The building is expected to open in June 2013. 
 
Regardless of whether this building is the first in Aus-
tralia to be awarded Living Building status, the pro-
cess has paved the way for a deeper discussion on sus-
tainable building in the region.  It is the University of 
Wollongong’s intention that in addition to inspiring 
Australian building professionals, the SBRC will also 
inspire the region and communities throughout Aus-
tralian to take action on sustainability.

what needed tracking. In Australia, there is a National 
specification system but it is not widely used so we 
were looking at a discipline by discipline correlation. 
The reality of project schedules meant it took time to 
make this bulletproof. 

The other interesting aspect to the Red List and 
Source Tracking Imperatives is that the SBRC is not a 
domestic build where potentially, product and equip-
ment selection could be narrowed to limit the items 
tracked. Once operational, the SBRC will house over 
50 staff, post-graduate students and industry repre-
sentatives in a mixed use facility comprising academic 
support offices, exhibition space, training spaces, large 
scale industrial testing laboratories and a roof top test-
ing laboratory. This, combined with the fact that the 
University of Wollongong wanted to use the SBRC as a 
test case, meant the services components of the project 
were extensive.  When these elements were added to 
the standard architectural components, the Materials 
Tracking Register comprised over 350 items.

We quickly found that the source tracking zone radii 
stated in the North American context were basically 
impossible in Australia - even with the remote loca-
tions exception. The largest radii barely covered the 
boundaries of Australia and in a country with under 
23 million people and little manufacturing, we pleaded 
the case to expand these boundaries to include our ma-
jor trading partners in South-East Asia. 

It some ways this was a disappointing reality, but it was 
also a stark reminder of how far we have to go to rec-
reate a truly sustainable built environment in Austra-
lia and we hope it will serve as a national challenge to 
policy makers and local manufacturers.

Unfortunately, the majority of suppliers struggle with 
information about what’s in the products they sell or 
where they actually come from. Asking for proof and 
documentation became the largest effort for the team 
during design and construction.  As the first Austra-
lian project, we now understood how the first Living 
Building Challenge projects in North America must 

LANCE JEFFERY is a registered engi-
neer and is responsible for the project 
management of the Sustainable Build-
ings Research Centre (SBRC). Before 
joining the University of Wollongong in 
2009, he was a Project Manager for the 
design and construction of the Vancou-
ver 2010 Winter Olympic venues in Van-
couver, Canada. He has practised civil 
Engineering and project management 
for over 20 years.
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PROJECT TEAM
OWNER  
University of Wollongong

SUPERINTENDENT 
Paragon Project Management

ARCHITECT 
Cox Richardson

STRUCTURAL AND CIVIL  
TLB Engineers

ESD, GREEN STAR AND LIVING BUILDING 
CHALLENGE CONSULTANT  
Cundall 

MECHANICAL, ELECTRICAL, FIRE  
Medland Metroplis

HYDRAULIC 
McCallum PFCA

LANDSCAPE ARCHITECT  
Taylor Brammer

HEAD CONTRACTOR  
Baulderstone Pty

SOLAR POWER  
Energy Matters

FAST FACTS
•  Targeted 60kWh/sqm energy consumption

•  2600sqm (900sqm industrial high bay) 

•  55 staff and students

•  Bike parking and showers 

•  Natural zero VOC paint

•  Waxed X-board joinery

•  Highly efficient mixed mode mechanical sys-
tem (including a ground source heat exchanger 
and in-floor hydronic heating/cooling)

•  On-site rain water harvesting and treatment 
with an 65,000 litre rainwater tank

•  32 automatically controlled ventilation zones 
with manual over ride

•  Highly efficient LED lighting and lighting con-
trol system with daylight harvesting

•  Extensive monitoring and building control 
systems
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)EVXL Ẃ� KVIIRIWX� FYMPHMRKW°E� VIQEVOEFPI� JEGMPMX]�
IUYMTTIH�XS�KIRIVEXI�MXW�S[R�IRIVK]���ERH�XVIEX�ERH�
VIYWI�EPP�[EXIV�GETXYVIH�SR�WMXI��.SYVRI]�XLVSYKL�
XLI�'70�ERH�I\TPSVI�JSV�]SYVWIPJ�XLI�TSWWMFMPMXMIW
JSV�E�FIXXIV�[SVPH�EX�TLMTTW�GSRWIVZEXSV]�SVK�

3PHC459_CSL_TrimTab_FINAL.indd   1 3/28/13   12:03 PM

creating savvy, deep-green urban landscapes

Integrating Edibles with Ornamentals 
Drought Tolerant Strategies

 Coaching Organic Practices


