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article title

Article Subtitle

At the recent Green Cities Conference in Melbourne, Kent 
Larson from MIT provided a fascinating presentation on 
sustainability from the viewpoint of space utilisation and 
affordability of apartments in our cities. Larson’s research 
team has been looking at the minimum area required to 
provide a liveable space – they conclude 17 sqm is viable 
with lift away / fold away furniture. Not a scenario that 
the vast majority of us would find palatable but with the 
increasing global urbanisation and the continually increasing 
cost pressures it is a very valid piece of research.

This edition of Lifecycle includes two articles on 
sustainability of health facilities – SAHMRI in Adelaide and 
Southern Cross in New Zealand. The sustainability focus is of 
course on energy efficiency and reduced carbon emissions. 
It is however, important to reflect on the broader issues of 
sustainability that the constant wonderful improvements in 
medical science provides. In this context it is estimated that 
the working population in Australia available to support 
those over 65 will almost halve over the next 40 years. This 
aging population trend is of course not unique to Australia – 
it is a global issue. 

The impact of this change will be as profound if not more  
so than the impact of climate change.

We have the technology and ability to make significant 
inroads into the reduction of energy consumption and 
carbon emissions. In parallel with the application of 
technology it will be essential for governments to provide 
leadership and to address the revenue / expenditure 
initiatives required to provide sustainable lifestyles for their 
people as the population ages, and the working proportion 
of the population decreases.

I am delighted to offer my congratulations to Tony Arnel for 
his award of Life Fellowship of the GBCA. Tony has been at 
the forefront of the Green Building movement and he has 
been a great contributor to NDY in our quest to embed 
sustainability in all facets of our operation.

I trust you enjoy this edition of Lifecycle.

Ian Hopkins 
CEO, Norman Disney & Young

“ It is however, important to reflect on  
the broader issues of sustainability that  
the constant wonderful improvements  
in medical science provides.”

Introduction



Norman Disney & Young (NDY) global director of sustainability Tony Arnel, 
has been awarded Life Fellowship of the Green Building Council of Australia 
(GBCA). Speaking at an awards ceremony in Sydney, Chairman Daniel Grollo 
said that Life Fellowship recognised Arnel’s extraordinary contribution to the 
GBCA and also to the sustainability building movement worldwide.

“Tony was a founding director of the GBCA 
and chairman between 2007 – 2012. During 
this time the Council became a major player in 
the property industry, dramatically increasing 
its membership and traction with rating tools. 
It also became a peak body with a significant 
reputation in both the public and private sectors. 
His strategic guidance, advocacy and ability to 
influence was pivotal to the Council’s success.”

Arnel was also a director of the World Green 
Building Council between 2006 – 2012 and 
chaired it between 2008 – 2011. Like the GBCA, 
the World Council experienced a huge increase  
in membership during this time and stands at 
one-hundred member countries worldwide.

Arnel said that he was very humbled to receive 
the award commenting that what has been 
achieved with sustainable building in little  
more than a decade was truly inspiring.

“I’ve come to know some extraordinary 
individuals over the journey and worked 
with some great board members and GBCA 
executives. It’s been a team effort to get where 
we are and we still have a long way to go.”

Arnel was keen to highlight the responsibility of 
the building industry to leave a legacy for future 
generations. “I hope that the next generation 
will look back on our legacy and understand that 
it was the turning point in reducing the carbon 
footprint of our built environment. This outcome 
is within our reach if, as a nation, we want to reach 
out and take it.”

The Green Building Council of South Africa 
(GBCSA) expects to start piloting a new 
rating tool recognising the socioeconomic 
achievements of green building projects.

The pilot socioeconomic category (SEC)  
for Green Star South Africa (SA) rating  
tools was unveiled at a recent GBCSA  
annual convention in Cape Town.

It is believed that the process of designing 
and constructing green buildings could 
partially assist in dealing with a developing 
nation’s broader sustainability and societal 
issues, including poverty, unemployment,  
lack of education and skills and poor health.

The SEC, whose development was funded 
by Old Mutual Property, would comprise 
seven possible credits, namely job creation, 
economic opportunity, skills development and 
training, community benefit, empowerment, 
safety and health and mixed-income housing.

“These credits address some of the burning 
issues facing developing countries worldwide. 
They have typically not been dealt with by 
existing rating tools, but are an important part 
of the broader concept of sustainability,” said 
GBCSA nonexecutive chairperson and the 
project’s initiator Bruce Kerswill.

Registered green buildings were invited to 
test the pilot phase over a one-year period, 
after which it would be updated and launched 
as a Version 1 Category.

(source: engineeringnews.co.za)

Read more about the GBCSA in our exclusive 
interview with Bruce Kerswill on page 8.

NEW NDY TV www.ndy.com/tv-nab
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news in Brief

Sustainable snapshots

The Intergovernmental Panel on Climate  
Change (IPCC) released their Fifth Assessment 
Report recently assessing the impact of climate 
change and examined where adaptive strategies 
are immediately required. For the first time  
the IPCC provided guidance at the country  
level so that policy makers can formulate  
local responses.

Over 300 researchers contributed to this Fifth 
Assessment and is the first report since 2007. 
Disturbingly the report has confirmed that 
the phenomenon of climate change is already 
occurring and in Australia the surface air and 
oceans are warming with the consequences 
already becoming apparent.

Apart from ocean levels beginning to rise the 
increased incidence of extreme weather and its 
effects on human population is well documented. 
Heavy downpours and flooding, heat waves, 
fire weather and droughts, and intense storm 
surges are all part of what is being increasingly 
experienced in Australia.

Based on current projections it seems that we 
may not be able to avoid dangerous warming of 
2° Celsius. Many argue that the world is currently 
on track to 4° Celsius warming or more which will 
be catastrophic. Future GDP impacts are difficult 
to guess but may be significant given the effect 
on agriculture, tourism and a number of other  
key industries.

So if the impacts of climate change are already 
visible in Australia, and are more pronounced 

than when the 2007 IPCC report was released, 
what must we do?

We know that if we wish to continue to prosper 
as individuals and as communities we must act 
sustainably – we know we need to mitigate 
against climate change and that we need to 
adapt because change is already occurring. 
We also need to understand what it means to 
be resilient especially those of us who are in 
positions in companies where we can actually 
help to deliver resilient outcomes.

So what is resilience?
In the simplest terms it’s about being able to 
cope... if we think about buildings it’s about 
being tough and able to withstand the shock of 
increasingly severe weather and other events. 
When Hurricane Sandy hit New York City in 2012, 
designers and planners responded by ensuring 
that coastal buildings were rebuilt to cope with 
similar phenomena in the future.

At NDY our Sustainability Policy challenges us 
to strive to embed sustainability into everything 
we do. Our mission statement is clear about 
delivering excellent solutions by understanding 
our clients and community expectations – we 
remain focussed on these expectations as our 
guiding principels in designing solutions to 
mitigate the impact of our built environment.

Download a copy of the full IPCC report at: 
http://www.ipcc.ch/report/ar5/wg2/

NDY global director of sustainability Tony 
Arnel reflects on his visit to Timor Leste. 

I recently participated in a small Trade Mission to 
Timor Leste and had a great opportunity to assess 
progress being made as new infrastructure is built 
and development occurs particularly in Dili.

Timor Leste is now benefitting from royalties 
that are beginning to flow from the oil and gas 
production in the Timor Sea. Around $15 billion 
has been accrued in a government ‘future fund’ 
to facilitate major projects such as the new 
airport, the deep water port and much needed 
roads and bridges.

Notwithstanding the recent court cases in the 
Hague, the strong relationship between Timor 
Leste and Australia bodes well for Australian 
companies to participate in the development  
of the world’s newest nation.

The outlook for Timor Leste is positive with 
growing interest in investment in infrastructure, 
mining and exploration and new markets. The 
government has developed a Strategic Plan 
to 2030 to guide its priorities as the pace of 
development and change increases.

There are of course many challenges that constrain 
the government and citizens of Timor Leste. 
Prime Minister Gusmao has signalled that he may 
retire in the next year or so and the government 
is acutely aware it cannot solely rely on income 
from oil and gas royalties and needs to develop 
other sustainable revenue streams. Coffee is Timor 
Leste’s largest export item but brings in only about 
$10M per year. Unemployment remains a problem 
in Dili and inflation is also a concern that must be 
guarded against given the rapidly developing state 
of the economy.

NDY sees emerging opportunities in a number 
of our market sectors including industrial, 
utilities, transport and buildings. Our intention 
is to foster relationships out of our Darwin office 
and assist Timor Leste to realise its potential 
within the Asia Pacific.

TIMOR MAKES 
progrEss

President of the democratic 
rePublic of timor-leste  
h.e. mr taur matan ruak with  
tony arnel.

ipCC rEporT 
REINFoRCES NEED FoR uRGENt ACtIoN





Engineering the leading-edge 
in green and gold 

Client aspirations to achieve Australia’s first 
LEED Gold rated laboratory facility presented 

the design team with a worthy set of challenges. 
In the process, it allowed NDY to showcase 

innovative, sustainable and multidisciplinary 
engineering solutions in resolving them. 
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Sahmri
Engineering the leading-edge in green and gold 

Without doubt, SAHMRI’s sculptural quality and 
unusual envelope are its most striking features 
– an apt design for a facility that is all about 
innovation. But achieving the design outcomes 
for an unconventional building shape, and one 
with quite strict laboratory requirements, meant 
that BIM (Building Information Modelling) 
became an important conduit to coordination 
amongst the design team.

“Laboratory buildings have a considerable 
amount of specialist services within the ceiling 
spaces and riser spaces and hence require a  
high level of coordination” says NDY director, 
George Balales. “The use of 3D modelling (in 
Revit) was essential to ensure the services were 
adequately coordinated and that site clashes 
were minimised to avoid unnecessary costs and 
time delays. This also enabled congested spaces 
to be spatially optimised between services, 
architecture and structure.” 

The building services and systems at SAHMRI 
are highly integrated. These allow the building’s 
design, layout, infrastructure – and connection 
to the ground plane – to orchestrate as one. The 
building is configured as an Intelligent Building 
with all systems and services connected over an 
integrated IP network with intelligent patching 
facilities over a fibre and copper cabling. This 
allows for real-time measurement of operational 
measures, such as energy and water consumption.

Within the laboratory spaces, the need to 
maintain close volumetric flow control and 
accurate monitoring resulted in the use of 
variable air flow venturi valves on the air 
distribution system. These are being used in 
SAHMRI to a greater extent than any other 
laboratory facility in South Australia.

“We used an innovative solution that we applied 
in a UK project which meant creating a double 
skin construction on the western side” says NDY’s 
director of health services, Keith Davis. “This 
created an accessible space which allows for 
services to be connected in the future without 
impacting on operational lab spaces.”

In SAHMRI’s basement, the installation of a 
Cyclotron facility producing radio-isotopes 
for medical purposes had its own distinct set 
of challenges. NDY ensured the design of the 
exhaust systems for the radiation areas included 
high efficiency filtration, to ensure exhaust 
air quality meets Environmental Protection 
Agency requirements. Zone air pressure 
control and monitoring is also essential to 
provide the necessary pressure differentials 
between functional spaces for control of 
airborne contaminants, which could impact the 
manufacture of the radio-isotope materials. 

SAHMRI’s fluid form is not just breathtaking 
design and functional brilliance, but carefully 
crafted to eliminate work silos and foster 
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Engineering the leading-edge in green and gold 

collaborative outcomes. Void spaces and 
interconnecting stairs and bridges provide a 
sense of openness and reinforce the importance 
of the building being a shared, almost communal, 
space. The end result is a vertical and horizontal 
village which provides pathways for collaboration 
and knowledge-sharing.

“SAHMRI was built with the intention to attract 
international researchers so everything was 
thoroughly designed around the vision of 
collaboration,” says Michelle Gheorghiu,  
Director of Infrastructure and Capital Planning, 
SAHMRI. “In fact this is the first Institute in the 
world that has this level of integrated systems 
within a single building.”

Davis echoes the theme of collaboration,  
saying that the facility was designed “to attract 
the best international talent: spaces have been 
purposefully designed to facilitate people to 
interact and collaborate, resulting in meaningful 
clinical outcomes.”

A double atrium and the articulated, transparent 
skin make a striking statement for a research 
facility. The outside skin of SAHMRI is one of 
its defining features. Its mesh-like qualities 
act as a metaphor for the interconnectedness 
that this building encourages amongst the 
building’s occupants.  And it’s that façade which 
is contributing to daylight optimisation, energy 
savings and ESD credentials of the building.

The glass skin comprises 6,300 triangular glass 
panels. The structural steel grid spans up to 40 
metres with no additional support and has less 
embodied energy than if it would have been 
made of aluminium.

“The conceptual approach behind the façade 
design was looking at how nature behaves,” says 
Peter Miglis principal of architects Woods Bagot. 
“We looked at how a pine cone adapts to its 
environment whereby its petals move in and out: 
the sun hoods on SAHMRI’s exterior behave in a 
similar way, moving in and out at various distances 
to provide shading, optimise daylight, reduce 
glare and maximise internal comfort.”

SAHMRI minimises the use of energy, using an 
energy-efficient heating, ventilation and air-
conditioning system with high levels of outdoor 
air supply, an intake of fresh air via the cooler 
plaza gardens to cool the air naturally and heat 
recovery units to minimise energy loss. “The 

information that we produced from our designs 
was provided to the US Green Building Council 
and the project has achieved a Gold Rating 
for Design,” says Balales. “The building is now 
on track to achieve a Gold LEED rating for 
construction which is a great outcome for  
a facility of this size, scale and complexity.”

SAHMRI nestles into its surrounding  
environment: it doesn’t try to dominate the 
surrounding parklands but rather its form appears 
to float above the ground, allowing the public to 
walk directly beneath the building. This human 
interaction is an important design element  
which has deliberately sought to embrace  
the local community.

For the city of Adelaide, SAHMRI represents  
a vision of leading technology and design. But 
perhaps more profoundly, SAHMRI stands as a 
symbol of a modern city with a clear line of sight 
on attracting the very best talent.

NDY services

Mechanical

Hydraulics

Medical Gases

Engineering Services Automation

Acoustics

Fire Engineering

Specialist Lighting

BIM

Energy Modelling

Key collaborative team

CLIENT 

SAHMRI

ARCHITECT 

Woods Bagot 

BUILDER 

Hindmarsh Construction

STRUCTURAL ENGINEER, ELECTRICAL, 
COMMUNICATIONS, SECURITY FIRE SERVICES, 

VERTICAL TRANSPORTATION AND INTELLIGENT 
BUILDING SYSTEMS INTEGRATION 

Aurecon

ESD 
Cundall

“ .. .this is the first institute in the 
world that has this level of integrated 
systems within a single building.”
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challenges of green Buildings in developing countries
One-on-one with Chair of the World Green Building Council, Bruce Kerswill

In Melbourne to speak 
at Green Cities 2014, 
Chair of the World Green 
Building Council Bruce 
Kerswill took time out to 
chat with Lifecycle about 
his work in establishing 
the South African Green 
Building Council and, in 
the process, reveal how 
a particular cinematic 
experience left an 
indelible impression  
on his commitment to  
a sustainable future.

“It was 2006 and I was quite moved when I first 
saw the Al Gore movie, An Inconvenient Truth,” 
says Kerswill. “It really brought home to me the 
seriousness of climate change and the challenges 
we face as a global community. Given that 40 per 
cent of total energy consumed is attributable to 
buildings, and that green buildings typically reduce 
consumption by 50 to 70%, reducing the energy 
consumption of our building stock seemed to me 
an achievable and necessary change.”

Kerswill’s passion for positive change in the built 
environment is clear, and it’s his background as a 
town planner and his pragmatism as a property 
developer, that led to the development of the 
Green Building Council of South Africa (GBCSA).

“I was reading in Australian magazines about the 
successful uptake of green buildings and it just 
wasn’t happening in South Africa,” says Kerswill. 
“I was involved with a property fund which had 
a large development and I wanted to ensure the 
project met certain environmental benchmarks. 
The dilemma however was trying to define what 
these benchmarks should be for South Africa.”

“I came across to Australia looking for a checklist 
from developers in my efforts to emulate the 
Green Star model. I was introduced to Romilly 
Madew (CEO of the GBCA) who convinced me 
that setting environmental benchmarks for just 

one development was a waste of time and that 
I should focus my efforts on transforming the 
whole South African industry. There was a clear 
emphasis on the importance of bringing along 
all relevant stakeholders in this journey: from 
planners and professionals through to builders 
and suppliers.” 

Kerswill took the advice literally and championed 
the initiative to set up the GBCSA. That was 8 
years ago and there are now over 1200 corporate 
members of the GBCSA and over 50 registered 
Green Star rated buildings in South Africa. “We 
launched the program just when the global 
financial crisis hit so we haven’t seen the results 
to the extent that we might have liked, but we 
know that behind the scenes, the GBCSA has 
truly transformed the industry. You notice the 
difference every year to the point where now 
developers and investment funds probably 
wouldn’t build a commercial building without  
it being Green Star rated.”

The different challenges faced by developed and 
developing countries in pushing for sustainable 
buildings as the norm rather than the exception  
is not lost on Kerswill. During his involvement  
with the WGBC, Kerswill has championed the  
cause for social and environmental impacts to  
be included in the concept of green building for  
developing countries, and has played an integral  

Challengesof
green 

buildings
in developing 

countries
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challenges of green Buildings in developing countries

One-on-one with Chair of the World Green Building Council, Bruce Kerswill

role in facilitating the formation of the Africa  
Regional Network of Green Building Councils.  
He maintains that the need to raise the basic 
living standards of those in developing countries 
must be the priority.

“In South Africa we have an unemployment rate 
exceeding 30%. We are also confronted with 
debilitating poverty, a lack of skills and education, 
and crippling health issues such as TB and AIDS. 
These sobering issues are what fully occupy 
the agenda of the South African Government.” 
According to Kerswill, the challenge for the 
commercial property sector is not to be seen  
as unrelated to these issues. 

“You can’t be relevant in the broader society 
if you are only addressing the needs of a 
small, affluent proportion of the population 
so we set about instigating a project to see 
how employment, education and health could 
be integrated into the process of greening a 
building. The ideas were presented at a WGBC 
Congress and drew interest from developing 
countries, and WGBC adopted it as a project 
jointly with GBCSA. They assembled an 
international advisory panel consisting of 14 
countries, which worked with a full technical 
working group in South Africa, as well as 
consultants, to create a socio-economic module 
with categories and model credits which can be 

incorporated into any rating system. This was 
taken further by GBCSA to create a specific Green 
Star category for South Africa. So, for example, 
there’s a category ‘Employment Creation’ with 
accompanying credits which cover elements such 
as labour intensive construction, with metrics 
to measure the level of manual labour, and the 
creation of alternative employment opportunities 
through facilities for micro-enterprises 
incorporated into the development. Categories 
also deal with skills development and training, 
and primary health education on and off site.”

This is now on the WGBC website with the Green 
Star component currently being undertaken as a 
pilot in South Africa. 

“In the developed world everybody has a 
reasonable standard of living so the sustainability 
agenda is around how you maintain that standard 
of living, whilst minimising resources and energy. 
In the developing world however, people don’t 
even have their basic needs met, so you’re having 
to uplift people and at the same time trying to 
do it in the most efficient way. We are at a critical 
point in the evolution of the sustainability agenda: 
it is no longer seen as a lofty aspiration but rather 
an engrained part of our very existence.”

Bruce Kerswill, Chair of the World Green Building Council

Bruce Kerswill
Bruce is a Town and Regional Planner  
(Wits) and MBA (UCTs GSB) by training.  
He spent several years in the town planning 
profession, moved into housing and property 
development, and then into property asset 
management and corporate strategy. 

Later, he co-founded Spire Property Services 
and assembled Paramount Property Fund 
where he was an Executive Director, listing  
it on the JSE in 2001. 

More recently he was involved in the listing  
of the first new REIT, Tower Property Fund,  
on the JSE. 

He is currently Managing Director of Spire 
Property Group, which provides property 
management services to private clients.

Bruce is currently Chairman of the Green 
Building Council of South Africa (GBCSA) 
and the Chair of the World Green Building 
Council’s Board of Directors. He has been 
on the WorldGBC Board of Directors since 
November 2009.

About
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energy consumption
Predicted vs actual performance
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energy consumption

Predicted vs actual performance

Brisbane

At the Brisbane building, the ventilation fans 
and the chilled water plant accounted for 
approximately 80% of total energy consumption. 
However, the split between ventilation (fan 
power) and chilled water plant energy (chillers 
and pumps) varied greatly. In operation, the 
building used less fan power but more chiller 
energy. During the building commissioning 
& tuning process a different control strategy 
was implemented which lowered supply air 
temperatures and reduced fan power, but  
made the chiller work harder. 

The computer model over-estimated lift energy 
consumption. The NABERS Guide to Building 
Energy Estimation suggests a default of 8w/sqm 
for lifts, whereas actual lift energy consumption 
is often much lower, at around 5w/sqm, and 
many tenancies are installing inter-tenancy stairs 
further reducing lift loads. The actual house light 
& power energy consumption was higher than 
predicted in the computer simulation, due to 
longer operating hours.

Melbourne

At the Melbourne building, the split between 
ventilation fan energy versus chillers & cooling 
towers varied from the prediction. This was 
because the computer simulation assumed a 
constant supply air temperature, whereas the 
actual control strategy implemented during 
operation of the building varied the temperature 
set points according to the building loads & 
outside temperature conditions. 

This resulted in higher than predicted heating 
hot water consumption in winter but lower than 
predicted in summer. The building occupant 
density was also lower than assumed in the 
computer simulation which used 1 person per 
13 sqm, whereas the actual occupant density 
is 1 person per 16-18 sqm. The lower occupant 
density means there is less heat load for chillers 
and cooling towers to serve, however the 
ventilation fans ran longer due to extended 
operating hours.  

The house lighting and power consumed more 
energy than predicted because the lighting 
control system did not operate optimally. During 
operation, lighting is kept on constantly in the 
plant rooms and car parks whereas the model 
assumed that they would be controlled by timer 
and presence detectors. The Melbourne building 
also included a cogeneration plant, which 
operated less efficiently than predicted, using 
more gas, and producing less electricity. 

Sydney

At the Sydney building, the design featured 
chilled beams which results in high chiller & 
pump energy & lower fan power. Actual energy 
consumption for the chillers generally followed 
the seasonal predictions from the computer 
model, but was slightly lower. Actual pumping 
energy closely matched the modelled prediction. 
The prediction for lift energy was substantially 
higher than actual lift energy consumption. As in 
the Brisbane example, this is attributable to the 
inclusion of inter-tenancy stairs, which were used 
in preference to lifts. 

The blackwater treatment plant consumed 
substantially more energy than predicted, 
because the run times were more variable, and 
the peak loads were higher, meaning that the 
plant wasn’t operating at maximum efficiency. 
The house lights & power consumption was 
substantially higher than predicted, because 
certain energy intensive end uses – including   
security, the BMS, house communications and 
IT equipment – were not included in the model. 
This building’s trigeneration plant has also ended 
up consuming more gas and producing less 
electricity than predicted. In this case NDY did 
not perform energy modelling but was involved 
in commissioning, monitoring, and tuning of the 
building once built. 

These examples have provided NDY with useful 
feedback about the accuracy of assumptions 
typically used in building energy performance 
simulation models and show how comparing 
predicted versus actual energy consumption can 
be a useful diagnostic tool. In some cases the 
assumption in the energy model may be different 
to the actual operation of the building meaning 
no action is required by the building manager. 
However in other cases, the energy model will 
expose areas of excessive energy consumption 
which require the building manager’s attention.

About the Author
Chris Nunn is the Sustainability Leader at NDY Sydney. Chris is a green building expert, with 
qualifications in Australian and international rating tools including NABERS, Green Star, BREEAM, 
LEED, One Planet Living and Living Building Challenge. Chris has 13 years experience and is 
focused on providing sustainable design advice, existing building energy upgrade advice, green 
building rating certifications, energy auditing, renewable energy feasibility studies and strategic 
sustainability advice for organisations. 

When it comes to energy usage in commercial buildings, comparing predicted versus actual energy consumption is an 
important diagnostic tool for improving operational efficiency, especially during the first 1 to 2 years of a building’s life.

Speaking at the recent 2014 Green Cities Conference in Melbourne, Chris Nunn presented on three case study buildings – in Brisbane, Melbourne and Sydney – 
comparing the energy consumption predicted by the computer simulation produced during the building design process against the actual energy consumption 
data from the building’s energy meters once the building was built and operating under normal occupancy conditions.

At each of the three buildings the computer simulation predicted the actual energy consumption with a reasonable degree of accuracy –  
87% in Brisbane, 97% in Melbourne and 97% in Sydney. 

More interesting was the breakdown of energy consumption by end use, shown in the adjacent graphs.
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modular construction
Fast, efficient, sustainable

Modular 
construction
Fa s t ,  e f f i c i e n t ,  s u s t a i n a b l e
Tony Arnel, Global Director of Sustainability, Norman Disney & Young

Research by the Massachusetts Institute of 
Technology in the US has found that modular 
construction can deliver a six per cent reduction 
in costs. In a market where a one per cent saving 
can mean the difference between profit and  
loss, modular makes business sense. And,  
in a world of finite resources, modular makes  
environmental sense.

In the past, the term “modular building”  
may have evoked flat-packed homes or cold- 
war era architecture, but it’s time to rethink  
this view. As our population grows, we must 
consider construction approaches that take  
less time, use fewer materials and leave a  
lighter environmental footprint.

While there have been many innovations in  
our industry, the construction process itself  
has undergone relatively few changes over  
the last century. Each project continues to be 
built in roughly the same order: design, site work, 
foundations, structural work, exterior, mechanical 
systems and interior finishes.

Modular construction condenses this process by 
undertaking off-site and on-site work in tandem. 
As a result, the time taken to complete a project 
can be halved.

The “B2” residential skyscraper in Brooklyn is 
currently on track to be the world’s tallest modular 
building, consisting of 32 storeys of prefabricated 
apartments. A number of innovations – including 
the application of a rubber sealant to the façades 
of individual modules which eliminates the need 
for metal welding work – is expected to reduce 
the construction time by a third.

M o d u l a r  p r oj ec t s  a r e  M o r e  s u s ta i n a b l e 
a s  w e l l  a s  Fa s t e r  to  b u i l d .
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modular construction

Fast, efficient, sustainable

Modular projects are faster to build – but they 
are also more sustainable. Using precision 
engineering, large-scale purchasing power and 
careful quality control, a modular approach uses 
fewer materials than traditional building methods 
and generates far less waste. In 2010, the 
National Waste Report found that construction 
and demolition waste accounts for 38 per cent of 
Australia’s waste sent to landfill. The efficiency of 
factory-manufactured building components can 
significantly reduce materials wastage. Buildings 
are made to measure, and nothing is wasted due 
to damage, storage or the vagaries of weather. It’s 
also a process that is worker-friendly – with fewer 
worksite injuries reported. Melbourne-based 
company Unitised Building (UB), for instance, 
estimates that its process can cut waste by  
around 80 per cent. Modular construction 
essentially avoids waste upstream, rather  
than diverting it downstream. 

In the last few years, UB has built everything from 
hotels in the Pilbara to apartments in Melbourne. 
One project, a joint venture with the Hickory 
Group, is The Little Hero apartment building  
in Melbourne. Designed by Fender Katsalidis,  
the project was completed in an accelerated  
time frame of nine months using parallel on-site 
and off-site construction – taking around half 
the time of a conventional build. Transport 
efficiencies were also gained from not moving 
small amounts of materials to site. Reducing truck 
movements by around 60 per cent saved time, 
and minimised greenhouse gas emissions, air 
pollution and congestion.

Modular buildings can also more easily be 
disassembled, refurbished and relocated, which 
reduces the demand for raw materials and 
minimises the energy expended to create a 
new building. While some modular LEED-rated 
buildings are awarded points for being ‘designed 
for disassembly’, it’s no new concept. London’s 
Crystal Palace, constructed in Hyde Park for 
the Great Exhibition of 1851, was one of the 
first examples of a modular approach. Built in 
just a few months, the Crystal Palace featured a 
series of prefabricated parts that were able to 
be disassembled and reassembled in just five 
months. While the building is long gone, it’s still 
considered a model of modular construction.

In the US, modular building accounts for just  
one per cent of the construction market – 
although it is growing. In the UK, modular still 
only accounts for around two per cent of the 
market. In Australia, just a few companies are 
embracing modular.

So, why hasn’t it taken off? 
It’s fair to say that modular construction needs 
an image makeover. The standard criticism is 
that exciting architecture isn’t possible within 
the constraints of the modular form – and that 
the value of modular buildings is uncertain. But 
modular construction shouldn’t be viewed as a 
barrier to creativity – but an opportunity to be 
more ingenious. As more projects demonstrate 
that high end finishes, unique floor plans and 
attractive façades are possible, we’ll see more 
companies – and consumers – take to modular. 

Certainly, our industry remains slow to embrace 
innovation, and the potential for modular to 
revolutionise the entire construction process has 
made some people nervous. Currently, around 10 
per cent of Australia’s workforce is in construction 
– if we halve the time taken to complete a 
project, will that mean less jobs? Pacific Modular 
Solutions, for instance, recently completed a 
three-storey commercial building in Collingwood 
from modules prefabricated in China then 
shipped and lifted onto an existing rooftop.  
That trickle of outsourced projects has the 
potential to become a tsunami. 

However, while Australian companies may 
begin to offshore parts of the construction 
process to China, Australian companies that can 
commercialise their expertise may find themselves 
exporting their techniques to the world’s biggest 
housing market. The potential advantages in 
scheduling, costs and environmental efficiency 
could be a solution for the housing needs of 
more than two billion people in India and China 
over the next 20 years. And it’s not just homes 
– everything from offices to medical facilities, 
military installations to restaurants and churches 
can be made to measure.

Professor of Sustainability at Curtin University, 
Peter Newman, has recently suggested that 
modular construction may provide a solution to 
“turn around [Australia’s] manufacturing industry 
from ailing to growing.” Modular construction 
has the potential to create green jobs and new 
industries, cut waste, improve efficiency and 
deliver more sustainable buildings. It’s up to  
us to seize those opportunities.
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As the largest private surgical 
hospital network in New Zealand, 
Southern Cross Hospitals doesn’t 
do things by halves. With nine 
wholly-owned hospitals across 
New Zealand, and ownership 
interests in a further nine 
hospitals and clinics nationally, 
Southern Cross Hospitals is a 
highly evolved and integrated 
health care provider.

Investing in  
sustainability 

leads to healthy 
outcomes

FOCUS ON 
CHRISTCHURCH
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christchurch healthcare Project

Investing in sustainability leads to healthy outcomes

This is the first large 
scale project where 
Southern Cross 
Hospitals has taken 
that step and speaks 
volumes about their 
commitment to 
sustainable outcomes 
and reducing their 
energy profile.

The group’s latest project is a new consulting 
building on the Caledonian Road site in 
Christchurch. The facility consists of four levels 
covering approximately 2,200 sqm: two levels of 
consulting suites and two levels of car parking. 

For Southern Cross, energy efficiency and 
sustainability initiatives are paramount. Enter 
Norman Disney & Young (NDY). “We had 
completed a number of peer review and due 
diligence projects with Southern Cross over the 
past three years and they valued our focus on 
engineering excellence through sustainable 
outcomes,” says NDY Christchurch manager 
Stephen Penny.

“We were subsequently appointed to provide 
full design services for mechanical, electrical 
and hydraulic engineering elements on this new 
project, which all point to an emphasis on energy 
efficiency and sustainable design.

“The layout of the new facility will improve even 
further on the modern design at the adjacent 
Ear, Nose & Throat Building (ENT Building) by 
providing more efficient control of temperature in 
consulting suites and improved lighting control. 
In addition, the client has made a clear statement 
that they want to improve the energy efficiency of 
the building,” adds Stephen.

“We have discussed the various system options 
for the project and the client’s primary drivers 
have been good internal environmental control 
in all rooms, good quality lighting appropriately 
controlled to give flexibility in use, capital cost, 
and energy efficiency. We were also asked to avoid 
the use of gas or other fuels within the building 
because of the impact on the fire strategy for the 
development and finally the client wanted the 

building to be as autonomous as possible.”

These requirements limited the available solutions 
and presented a number of challenges when 
developing the services strategy for the building. 

To ensure the site remained as autonomous as 
possible from a mechanical perspective, whilst 
maintaining the focus on energy efficiency, NDY 
selected heat pump chillers that provide both 
heating and cooling capacity, rather than utilise 
the existing site services.

“We have coupled this central plant solution with 
EC motor controlled fan coil units with the ability 
to vary the airflow to each room, allowing efficient 
multiple room temperature control from a single 
fan coil unit,” says Stephen. “This not only helps to 
minimise capital costs but also provides an energy 
efficient solution to maintain comfort conditions in 
the consulting suites that consist of three separate 
spaces – the receptionist area, consulting rooms 
and treatment rooms – all of which have different 
functions and unique load profiles.”

Hydraulically there has been limited scope for 
use of sustainable initiatives such as solar hot 
water heating and rainwater harvesting due to 
the limited water usage within the building, the 
limited operating hours, and the associated high 
capital costs with this technology.

Stephen and his team however have ensured that 
energy efficiency has been considered wherever 
possible such as fixtures and fittings to be water 
efficient with 3 star or better WELS ratings or 
equivalently flow restricted.

“From an electrical perspective we agreed 
with the client to install LED light sources in 

the majority of areas. This is the first large 
scale project where Southern Cross Hospitals 
has taken that step and speaks volumes about 
their commitment to sustainable outcomes and 
reducing their energy profile. With this approach 
lighting power densities of less than 8W/m2 was 
achieved in the offices and consulting rooms. All 
of the lighting is switched using local PIR sensing 
systems in offices, corridors and throughout the 
car park, helping to further reduce the energy 
footprint of the building.” 

Southern Cross Hospitals has shown significant 
interest in NDY’s sustainable design solutions and 
is currently discussing energy audits for a number 
of their hospital sites around New Zealand. 

“The completion of the Caledonian Road project 
will allow a direct comparison between it and the 
adjacent Ear, Nose and Throat facility, in terms of 
energy usage. This will allow NDY to benchmark 
the design for energy performance and provide 
Southern Cross with empirical data that will allow 
them to make informed decisions regarding 
future developments and building upgrades.”

The recommended strategies for this project are 
both practical and cost effective, and according 
to Stephen, have been embraced by a forward-
thinking client. 

“Persuading a client to invest in higher capital 
cost for sustainable solutions can be a challenging 
task, but Southern Cross Hospital is a forward-
thinking, savvy and progressive organisation and 
is already ‘on the same page’. This project clearly 
illustrates the cost effectiveness of introducing 
energy saving initiatives: it’s rewarding to be a 
part of the catalyst for positive change in NZ.”
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making a real difference
Sarah Thomas reflects on a recent 
volunteering mission to Cambodia

T he aim was clear:
I believe volunteering is about supporting and 
teaching those less fortunate - it’s a selfless act. 
For me it’s about serving people in third world 
countries that don’t have access to many of the 
basic necessities of life. I tend not to think about 
the personal fulfilment but ironically, it is often the 
volunteers who are positively impacted the most; 
you are changed forever.

My three-week volunteering mission to Cambodia 
in January this year included a group of thirty 
people from Perth organised through the not-for-
profit organisation Serve Cambodia.

Staffed by locals, Serve Cambodia is a non-
government organisation that exists to serve 
the needs of the poor and underprivileged in 
Cambodia. Throughout the year, a number of 
volunteering missions from different places 
visit the staff at Serve Cambodia and for our 
volunteering group the aim was clear: to mentor 
and create relationships with the staff and 
children whilst also teaching English, sewing  
and building classes.

We volunteered at three different schools and 
remote villages just out of the capital, Phnom 
Penh. These schools were built and funded 
through Serve Cambodia. One of the schools at 
which we worked is greatly affected by HIV, so 
we took the opportunity to bring in a doctor to 
examine the children, their bloods and do general 
health tests. The team also filled prescriptions for 
the children requiring medication and bought a 
supply of vitamins for the school.   

We were blessed with a variety of different 
professions within our volunteering team. We had 
an accountant who spent most of his time on the 

financial accounts and budgets for the projects 
within Serve Cambodia as well as developing a 
Micro Savings project for the poor. There was a 
gardening professional on the team who taught 
the students about growing crops, particularly 
rice as that is predominantly what Cambodia 
farms. He also taught the teachers the best 
vegetable plants and herbs that would grow in 
their environment so that they can be more self 
sustainable. We were able to build retaining walls 
within the school and filled them with plants and 
vegetables for the schools to grow. 

We also had a professional painter, he spent most 
of his time painting the new computer room and 
medical room at one of the schools. We also 
provided a suspended ceiling for this room and 
fixed the electrical problems. 

Prior to the trip we had received information and 
images of a village that had been flooded during 
the wet season. Some of the bamboo homes were 
barely standing and people were literally living 
in water. Our visit coincided with the dry season 
so we took the opportunity to demolish the main 
house and build a new building that would house 
three families at Harvest of Hope village. We also 
rendered new brick houses to provide cooling 
and weather protection. 

NDY staff donated generously towards helping 
fund the building costs of this house. The 
NDY Charitable Trust committee in the Perth 
office held events, including a morning tea, to 
raise money for volunteering works. Many staff 
members gave generously of their time – and 
culinary skills – to ensure a significant pool of 
funds were raised. 

The time in Cambodia has been a personal 
awakening. Our volunteering group resided in 
Phonm Penh, a densely populated city with the 
very wealthy living in mansions juxtaposed to the 
abject poor living in slums around the outskirts 
of the river. Every day we would travel an hour to 
the villages at which we were working along roads 
were barely concreted and where there is little 
access to clean water.  

Life generally consists of the men going out to 
work and the women staying home, children 
are often the workers. Education is not easily 
accessible particularly in the rural areas so most 
children will only be able to attend the local 
government school and won’t finish high school. 
Children are usually taken out of school to work 
to provide for their families. To attend university 
and earn a degree is only a remote dream for 
these children. 

The population of Cambodia is generally young 
and is putting the Khmer Rouge regime behind 
them. Hope is evident wherever you go. New 
villages, schools and buildings are being built and 
access to healthcare and hygiene is improving. 
This is a country that is slowly rebuilding itself 
and with the help of international aid progress is 
being made. 

One of the priorities of our volunteering was to 
show the children they are loved and that they 
are cherished human beings worthy of every 
opportunity. Belief is such a powerful force 
and to be a facilitator of change is such a life-
changing experience. 

NDY Perth staffer Sarah ThomaS reflects oN the 
comPelliNg reasoNs for her ParticiPatioN iN a receNt 

voluNteeriNg missioN to camboDia.

D I F F E R E N C ERealMAKING A
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T he aim was clear:

Learn more about Save Cambodia at www.servecambodia.net 
Information about the NDY Charitable Trust can be found at www.ndycharitabletrust.org

SaVed from 
A LIFE OF DESPAIR
Sarah’s personal encounter  
with a young student.

When I arrived in the village I encountered 
Rose and learnt of her unbelievable resilience 
and personal journey. As a young child, Rose 
was sold by her parents to an abattoir located 
behind the family home. She was sold for the 
equivalent of US$20 to buy medication for her 
aunty. As enslaved child labour in the abattoir, 
she was unable to return home to her parents 
and subsequently worked there for a few years. 
When the local leader of Serve Cambodia found 
out about Rose, he started on a campaign to 
free her. Eventually, after talking to the leader of 
the village and the owner of the abattoir, he was 
able to pay for her release. Twelve year old Rose 
now lives in the aptly named Happy Village, and 
while she may be behind her peers academically, 
she has been given a second chance to live in 
a safe home, to access food and education and 
healthcare as a direct result of Serve Cambodia. 

to meNtor aND create relatioNshiPs  
with the staff aND chilDreN whilst also teachiNg  

eNglish, sewiNg aND builDiNg classes.“
“Sarah and another volunteer painting a mural  

on the inside walls of harvest of hope school.

Light of hope school, Sarah and the  
team teaching in one of the classrooms  
that are made of bamboo.

TLC school student painting, they often come back in 
the afternoon because they have nothing better to do.
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The case studies in this edition  
of Lifecycle highlight NDY’s ability 
to address sustainability issues 
across the built environment and 
corporate social responsibility.
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