
NDY Lifecycle. Volume 5. January 2011.

Cover story 
Environmental sustainability raises  
the benchmark in New Zealand

Green attracts the top talent: GBCA

Geothermal energy in Manchester, UK

Improving peoples lives in  
East Timor through engineering



 1  Welcome to Lifecycle 
A letter of introduction  
by Ian Hopkins

 2  News in brief  
From Australia and  
around the world

 4  Supreme engineering 
Wellington Supreme Court

 8  Gold Coast Stadium 
Innovate2010 award  
winner/case study

 7  Green attracts top talent 
by Romilly Madew

 10  Geothermal Manchester 
by Tim Spies

 12  Beyond zero emissions 
Roadmap for Energy

 16  Engineering:  
A great cultural bridge 
by Mark Taylor

 14  Carbon neutral buildings 
by Darrel Williams

Editor-in-Chief: Ian Hopkins

Editor: Ric Navarro

Art Director: Ricky Walker

Contributors:  Stuart Bagley, Connan Brown, Romilly Madew,  
Tim Spies, Mark Taylor, Darrel Williams

Original Concept: Cornwell Design
Cover and Inside Cover Image: Supreme Court Wellington, New Zealand

© Copyright NDY Group 2010



1

There is little doubt that the increasing C02 emissions 
resulting from human activity is adversely affecting the planet, 
however, it is unfortunate that the discussion on emissions 
reduction and energy efficiency is almost inextricably linked  
to climate change.

The case for emissions reduction to conserve precious and 
finite resources and to improve the liveability of the planet 
should stand alone as necessary and sufficient conditions  
for countries, companies and individuals to act. Unfortunately 
such initiatives are not taken on a widespread basis in the 
absence of incentives or an associated penalty for failing  
to act.

The Australian Government’s position is, I think it is fair to say, 
in limbo. Greg Combet the Minister for Climate Change & 
Energy Efficiency has commissioned a “Study into Emission 
Reduction Policies in Key Economies” to be undertaken by 
the Productivity Commission.

The terms of reference of the study acknowledge that 
Australia needs to put a price on carbon but there is clearly 
concern that this price does not negatively impact on 
Australia’s international competitiveness.

This scenario flows from the essential failure of the 
Copenhagen conference in December ’09 where the best 
that was achieved was the “Copenhagen Accord” which 
allowed countries to choose their own targets for emission 
reduction but had no power to ensure countries kept their 
promises. In the absence of agreed and mandated targets, 
countries are proceeding with great caution.

A further meeting is about to commence at Cancun Mexico 
where 194 countries will assemble for further discussions 
to attempt to broker a deal to cut global emissions. There 
is significantly less fanfare surrounding the lead up to this 
conference compared with the lead up to Copenhagen.

An essential pre-requisite for progress on a global basis will 
be to arrive at an agreed basis for monitoring, reporting and 
verifying emissions from each country.

However, while the US and China, the world’s two largest 
emitters of greenhouse gasses, stand back from taking a 
leading role in setting directions, the likelihood of achieving a 
binding and meaningful commitment to emissions reduction 
on an international scale remains small indeed.

While binding resolutions on a macro international scale 
are likely to remain tantalisingly out of reach for some time, 
there is much that can be done and should be done on a 
local level. In this context local can be taken to cascade from 
country to state or county to city to individual company.

This edition of Lifecycle looks at a range of initiatives from 
significant utilisation of renewable technologies through 
to one individual’s contribution to improving quality of life 
through increased output for farmers in East Timor.

While we may be frustrated with the lack of consensus at 
an international level it is important not to lose sight of the 
need to focus on energy and emissions reduction that we 
can achieve through our own efforts on a daily, monthly and 
yearly basis.

I trust that you will enjoy the read and be stimulated to 
reconfirm your own focus on reducing energy consumption 
and thereby contributing to reduction in global C02 emissions.

A letter of introduction 
by Ian Hopkins

Welcome
Lifecycle

“ …it is important not to lose 
sight of the need to focus 
on energy and emissions 
reduction that we can achieve 
through our own efforts…”

The drought has well and truly broken in Eastern Australia 
(Melbourne has had more than double the year-to-date rainfall 
compared with 2009). Was the drought a result of permanent 
climate change created by our relentlessly increasing C02 emissions 
or was it merely a function of climate patterns that have continued 
to play out over the centuries?



Sustainable snapshots

Why good design  
underpins sustainability

Sustainability has become a buzzword 
for the early 21st century, evoking worthy 
ideals… but how are these transformed into 
reality when much about the way the world 
functions seems to make people inherently 
wasteful or destructive?

The ideal of sustainability, and the reality 
that confronts this, is the conundrum 
that Professor Frank Fisher is tackling 
after his appointment as Professor of 
Sustainability in the Faculty of Design at 
Swinburne University of Technology and as 
the convenor of a graduate sustainability 
program at Swinburne’s National Centre  
for Sustainability. 

An electrical engineer, Professor Fisher  
says “good design makes it easier for people 
to do the right thing, and harder to do the 
wrong thing.” 

Design students are taught to 
understand that whatever they design 
– products, services or systems – will 
have environmental, cultural and social 
consequences. These days, sustainability 
is often as essential to a design brief as 
economics, function and aesthetics.

(source: Karin Derkley, Swinburne)

Australian Government launches new measures to 
boost energy efficiency in office buildings
With commercial buildings currently accounting for about 10 per cent 
of Australia’s total greenhouse gas emissions, Parliamentary Secretary 
for Climate Change and Energy Efficiency, Mark Dreyfus, launched the 
Commercial Building Disclosure Program on the 1st November, 2010.

“Improving the energy efficiency of buildings is one of the fastest and most 
cost-effective ways to reduce Australia’s carbon emissions,” Mr Dreyfus said.

“For every one-star increase in an office building’s energy rating there 
is an estimated 15 per cent saving in energy costs per year. Owners of 
commercial buildings are now required to disclose the energy efficiency 
rating when selling, leasing or sub-leasing office space with a net lettable 
area of 2000m2 or more.

“There are more than 21 million square metres of commercial office space 
in Australia’s major urban areas spread across more than 3,900 buildings. 
Investing in energy efficiency today will put Australia in a strong position to 
implement the low-pollution economy of tomorrow.”

The Commercial Building Disclosure program has been introduced to 
encourage a greater number of Australian office buildings to adopt energy 
savings design features. The program has received support from across 
the commercial property industry, including industry groups such as the 
Property Council of Australia and the Green Building Council of Australia.

“The Property Council of Australia welcomes measures that promote 
the energy efficiency of commercial buildings and schemes that support 
companies to disclose their energy efficiency ratings,” said Peter Verwer, 
CEO of the Property Council of Australia. “The Property Council and its 
members have been able to work with the Government to produce a 
program that can help drive improvements in the energy efficiency of 
commercial buildings.

Green Building Council of Australia chief executive Romilly Madew said 
the Commercial Building Disclosure program will ensure companies 
have access to consistent and meaningful information about a building’s 
performance, making it easier for them to purchase or rent more energy 
efficient office space.

“The program is an important first step to improve the efficiency of 
Australia’s built environment by providing a clear direction for building 
owners and tenants,” Ms Madew said.

“At the same time, owners will have a strong, market-based incentive 
to improve their properties with cost-effective energy efficient upgrades, 
which will in turn increase their return on investment.”

Brief
News
in
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Green Star ratings
The Green Building Council of Australia (GBCA) and Planning Institute  
of Australia (PIA) have signed a memorandum of understanding which 
will see both organisations work together on the development and 
delivery of the Green Star Communities Rating Tool.

According to the acting Chief Executive Officer of PIA, Kirsty  
Kelly, the MoU is a clear signal that planners are committed to 
sustainable communities.

“PIA is excited to be collaborating with the GBCA on the Green 
Star Communities tool. Members of PIA will play an important role 
in the success of Green Star Communities by contributing urban, 
environmental and social planning information that will help establish 
best practice standards in the tool,” Ms Kelly says.

Population growth  
divides nation
More than half of all Australians believe the 
country doesn’t need any more people but  
the issue of population growth still divides  
the nation.

A new Australian National University (ANU) poll 
has found that 52 per cent of Australians are 
against population growth while 44 per cent 
are in favour.

More than two-thirds (71 per cent) also believe 
the world’s population is too large and is 
damaging the environment.

ANU political scientist Professor Ian McAllister, 
who led the poll team, said people opposed 
population growth for a variety of reasons, 
including the cost to the environment,  
urban overcrowding and a lack of housing  
and transport.

But 52 per cent of Australians believed that  
if the population should increase, growth 
should come through higher birth rates  
rather than immigration.

Just 16 per cent believed immigration was a 
better method of increasing the population. 
The ANU poll is a quarterly phone survey and 
compares Australian results to international 
opinion polls.

(source: ALGA)

UK: Built environment 
must be at the heart of 
economic recovery
The UK Green Building Council 
(UK-GBC) recently warned the Coalition Government that support for 
greening homes and buildings was essential for a sustainable recovery. 
UK-GBC Chief Executive Paul King said that the Government must 
ensure the Green Investment Bank was properly financed, that it 
maintained its strong commitment to Feed in Tariffs and introduces  
a strong Renewable Heat Incentive to help drive forward a low  
carbon recovery.   

“Greening our built environment will drive economic recovery. In these 
constrained times, government must create the conditions that enable 
a massive flow of private sector capital into energy efficiency and 
renewables,” Mr King said.

According to the UK-GBC, creating a refurbishment revolution in homes,  
offices and public buildings will not only cut carbon, but also create 
hundreds of thousands of new jobs, bring millions of families out of fuel 
poverty and improve the nation’s energy security.

Mr King said that “the construction and property industry has a massive 
role to play in building the big green society that this government wants 
to see, and that can leverage the private sector investment needed for 
the Green Deal to deliver a refurbishment revolution.”



Justice as you have never seen it – the freestanding ovoid-shaped courtroom of the new Supreme Court sits within a larger building, which is wrapped by a bronze screen.  
Sustainability was a key driver for the design of the building and the services, which were designed and documented by Norman Disney & Young.
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As the most significant public building to be constructed in 
New Zealand in the past century, the new Supreme Court 
project in Wellington presented the government with an ideal 
opportunity to set the benchmark for commercial design and 
construction, on a number of levels.

The building, commissioned by the Ministry of Justice, 
not only recognises New Zealand’s new-found judicial 
independence, but also acknowledges the history associated 
with the court and the significance of its key location between 
the parliamentary precinct and the CBD. Just as importantly, 
the new Supreme Court reflects an environmentally 
sustainable design approach that helped influence every 
aspect of the design and construction, from systems and 
services adopted, to the materials chosen.

As the building services consulting engineer on the project, 
Norman Disney & Young (NDY) provided specific advice on 
environmental sustainability, along with building acoustics 
and specialist architectural lighting requirements. NDY 
was also responsible for the design and documentation 
of the air conditioning, electrical, general lighting, security, 
communications, lifts and hydraulics systems.

Director Stuart Bagley said NDY was involved from 2004, 
when the company began working with the architectural 
team and project managers.

“Together we worked through a lot of design stages and looked 
at many different options. We were able to discuss the pros and 
cons of each concept from a services perspective. This included 
the size of the plant, where it would be located and how it would 
operate and fit in with the different building models.”

Mr Bagley said the focus throughout the design stage was 
to promote innovative solutions that optimised the quality, 
occupant comfort and energy signature of the development.

“The design brief included a number of specific requirements. 
For example, the services needed to be able to be replaced 
easily, as they have a shorter lifespan than the 100-year life of 
the building. The design also needed to be energy efficient, 
and consistent with the building architecture and the heritage 
nature of the Old High Court building.”

A highly insulated building fabric and external bronze screen 
were designed to provide a high-performance thermal 
envelope that limits solar gain, reduces heat loss and acts as a 
security threshold. This minimises the reliance on mechanical air 
conditioning and reduces energy consumption.

NDY senior associate Ramon Wilson said computer-based 

building modelling and lighting simulation were used to 
optimise the fabric performance, whilst maintaining good 
views and maximising daylight penetration.

“We worked very closely with the architectural team to ensure the 
lighting would fulfil a number of key criteria,” Mr Wilson said.

Light fittings were selected to complement and highlight 
key architectural features and provide a good working 
environment. A combination of directional spotlights, general 
downlights and uplights ensures all surfaces are well lit.

“To reduce energy use, a DALI-based lighting dimming 
control system with combined occupancy and daylight 
sensors was provided,” he said. “A central lighting 
management control system allowed the fine-tuning 
and ongoing management of the system from a central 
workstation. The lighting management control system is 
interfaced to the courtroom audiovisual system, with a single 
touch panel at the courtroom bench.”

The air conditioning system includes a number of different 
systems and strategies. NDY mechanical section head 
Graeme Smith said the system needed to accommodate the 
highly variable occupancy and usage patterns anticipated 
throughout the building and still deliver comfortable 
conditions for all occupants. 

“Displacement ventilation was chosen for the large public 
spaces in both the new Supreme Court and refurbished 
Old High Court Building,” he said. “This provides high-
quality internal conditions with minimal energy consumption, 
and allows full integration of the supply diffusers with the 
architecture, which was a critical factor.” 

According to Mr Smith, all the air conditioning ducting and 
plant for the Old High Court building was installed beneath 
the building, amid the seismic base isolation. 

“Interestingly, the original building, which was built before 
electricity was available, featured terracotta ducts beneath 
the floor. We have simply improved on this early form of 
displacement ventilation.”

Specialist architectural and heritage finishes to grilles, 
light fittings and switches help to successfully blend the 
technology into the building.

The air conditioning in the new building is a mixed-mode 
system, which allows individual occupants to open windows 
to control their immediate environment. The building 
automation system monitors the windows and isolates the 
mechanical system as required. 

Raising the Benchmark
Environmental sustainability was a key driver for the design of the 
new Supreme Court of New Zealand. The building presented a 
number of challenges, which required innovative solutions to be 
provided by the team at Norman Disney & Young. 



A heat pump chiller was also specified to  
provide significant reductions in energy 
consumption and minimise the carbon footprint. 
This provides simultaneous heating and cooling 
with a significant reduction in energy consumption, 
compared with conventional systems with 
separate boilers and chillers. 

During the design development NDY investigated 
the option of a ground heat source system with 
the aim of using the ground energy to provide and 
remove energy from the building. A 100m test 
bore was drilled, but the overall cost benefit of this 
initiative put it out of reach.

Mr Bagley said the final result is a credit to all 
those involved. “Commitment, dedication and 
innovative thinking are synonymous with the NDY 
brand. In this project, all these factors have come 
together, enabling us to deliver a project that not 
only meets the needs and requirements of all 
stakeholders of the project, but has also created a 
heritage building for the future.”

For more details, contact Norman Disney & Young,  
No 1 The Terrace, PO Box 10529, Wellington.  
Phone: (04) 471 0151 Website: www.ndy.com

The new Supreme Court building is defined by sculptural elements, both inside and out.
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“I have never seen anything equal to sustainability as far as attracting, 
motivating and bringing people together,” said Ray C. Anderson, 
Founder and Chairman of carpet manufacturer, Interface, in 2007.

Anderson is right. Green is certainly a powerful staff recruitment and retention tool. According to a 
2007 survey by global research firm Ipsos Mori, 80 per cent of respondents across 15 developed 
nations would prefer working for a company that “has a good reputation for environmental 
responsibility” – and the figure was even higher in Australia, with 87 per cent of people favouring 
employment with a company that’s actively committed to making a positive difference. 

Businesses around Australia are demonstrating that ‘from little things, big things grow’ through office 
recycling programs, staff education, a focus on energy efficiency, the purchase of carbon offsets, 
adherence to industry standards and, perhaps the most powerful symbol of all, by operating from 
Green Star-rated offices.

Green Star-certified office spaces are increasingly seen as a signal of a corporation’s environmental 
and social performance, and can act as a powerful strategic business tool, providing an attractive 
employee benefit while boosting productivity and employee pride. Indeed, sustainable-rated office 
space is also seen as an indicator of economic performance, with more and more organisations 
recognising the decreased running costs, increased value and improved productivity as making 
sound business sense.

Norman Disney & Young’s new office at 115 Batman Street in Melbourne is the first refurbished 
building to achieve certification under all three Green Star Office rating tools, and is a strong symbol 
of NDY’s commitment to a sustainable future. 

According to NDY Chief Executive Officer, Ian Hopkins, the design and construction of 115 Batman 
Street provided a golden opportunity to “demonstrate that we practice what we preach.

“115 Batman Street displays our commitment to sustainability and clearly demonstrates our Green 
Star credentials,” Hopkins says.

Green buildings can also play a role in attracting and retaining high-calibre employees, and 
Generation Y workers, in particular, are making decisions on who they will work for based on the 
employer’s stance on environmental issues. 

NDY recognises this, with Ian Hopkins explaining that “staff are proud of the building, as it is a more 
comfortable environment when compared with our previous tenancy. The measures we have provided 
will help deliver higher employee satisfaction.” 

NDY is not alone in acknowledging that corporate social responsibility starts at home. Deloitte’s 2008 
report, The Dollars and Sense of Green Retrofits, found that beyond the environmental and financial 
savings, green retrofits can improve a company’s ability to attract and retain talent. Deloitte’s survey 
of companies that had undertaken green retrofits found that 81 per cent saw greater employee 
retention, 87 per cent reported an improvement in workforce productivity, 75 per cent saw an 
improvement in employee health, and 73 per cent reported that they had achieved cost reductions as 
a result of implementing green measures.

Ultimately, people want to feel confident that they – and the companies they work for – are closely 
involved in both climate change mitigation and adaptation. They want to know that their organisations 
have a green agenda and are committed to reducing their carbon footprints. 

As Green Star-rated offices rapidly become the standard, rather than the exception, we will see 
employees choosing jobs with the most environmentally-conscious companies, driving even fiercer 
competition among workplaces for the top talent.

Green attracts  
the top talent
Romilly Madew, Chief Executive
Green Building Council of Australia



Spectator viewpoint: looking up towards the solar ‘halo’.
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04.
Winds of Change 
Green Data Centre in northern England takes prizeNDY scores a major win  

for energy efficiency at 
Gold Coast Stadium
The Carrara Stadium on Queensland’s Gold Coast  
is currently undergoing a $144 million redevelopment 
and Norman Disney & Young has played a key role in 
ensuring the stadium’s green credentials.
The southern hemisphere’s first solar ‘Halo’ will enshrine the Gold Coast Stadium grandstand 
thanks, in part, to the work of NDY ESD manager and senior associate, Connan Brown. 

Connan’s recent victory of the Sustainability Category at the NDY 2010 Innovation Awards  
is a reflection of his work on the Gold Coast Stadium project.

“The Carrara Solar project is a unique project in Australia so there has been technical input 
from a variety of industry experts,” Mr Brown said. “ NDY has provided the necessary 
expertise on a broad range of engineering services from mechanical, electrical and fire 
protection, to hydraulic, lighting and of course, environmentally sustainable design.” 

The Solar Halo - part of a larger 1MW solar park concept design produced by NDY for the 
client - will generate 20 per cent of the site’s energy and comprises 225kW/2500m2 of solar 
building integrated photo-voltaic (BIPV) roof.

A central component of the architect’s vision and client’s brief was to create a ‘Solar Park’ 
concept that showcases the different solar PV technologies in a variety of aesthetically 
pleasing forms. Sufficient solar power was to be arranged on the stadium roof, the bus 
shelter, shade shelters for the concessions and on the roofs of toilets and back of the 
scoreboard to produce 1,355,000kWh/annum.

“In conjunction with Populous (architect), Stadiums Queensland (client), the AFL (end-
user), Queensland Government and Gold Coast City Council (client/funding partners), the 
solar park concept went through weekly, and sometimes daily changes as various design, 
technology and funding pressures were brought to bear,” Mr Brown said.

“To manage this constant design flux I developed a simple yet effective tool that could be 
updated in minutes with different solar roof areas, technologies, orientations and de-rating 
factors that produced estimates of total kW, annual kWh and ball park cost information to keep 
the design on target.”

The first shipment of solar panels from 
Germany have now been delivered and 
are being installed with a completion 
date of early 2011 expected for the 
installation of all halo panels.

“The site will be offered as part 
of Queensland’s bid for the 2018 
Commonwealth Games and if 
successful, it is likely that additional 
elements of the solar park concept 
will be built,” Mr Brown said. “NDY 
are excited at the prospect of being 
involved with any subsequent solar 
developments on the site.”

Gold Coast Stadium Key Facts

Greater than 300,000kWh/annum

Greater than 2000m2 of panels

Approximately 220kW peak capacity

im
a

g
e

 c
o

ur
te

sy
 o

f 
Po

p
ul

o
us



Borehole drills in process at First Street
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Ground source heat pump systems use the heat 
capacity of the ground, which at 12m below the 
surface remains fairly constant, to improve the 
efficiency of a buildings heating and cooling plant. 
Closed loop boreholes effectively use the ground 
as an energy sink or source throughout the year 
whereby energy from the ground is either rejected 
(cooling) or absorbed (heating) into the system.

The borehole array can then be connected to a 
series of water-cooled variable refrigerant flow (VRF) 
units which provide both the heating and cooling 
for the building. The ground source heat pump and 
borehole solution takes advantage of the moderate 
temperatures in the ground to boost the efficiency 
of the mechanical systems and reduce the running 
costs of heating and cooling plant.

First Street is the key southern gateway site 
into Manchester City Centre and one of Ask 
Developments’ flagship schemes. In conjunction 
with its lead Sustainability Consultant, NDY, Ask has 
invested a significant amount in compiling a site-
wide sustainability strategy. The research behind 
that strategy highlighted that the local geology was 
ideally suited for geothermal applications including a 
closed loop borehole array. 

A number of trial holes were subsequently 
commissioned to accurately assess the properties 
of the sub-surface. The Number One First Street 
building on the site, an 18,000m2 office, had a 
water-cooled VRF system recently installed as part 
of its refurbishment. Installing a borehole array and 
connecting it into the building’s existing VRF systems 
would be a pivotal step in improving energy efficiency 
and reducing carbon emissions of the development. 

A total of 35 boreholes were installed at a depth 
of 150m to the rear of the Number One building. 
The complexity of this installation was amplified by 
the proximity to the gas and sewer mains which 
impacted on the location of the boreholes and 
drilling methods employed. Each of the boreholes 
contains a 40mm plastic pipe which is pressure 
tested before being commissioned. Modern drilling 
methods were beneficial in this project.

Once operational, the borehole array has the 
potential to provide up to 300kW of peak heat 
rejection, representing over 20 per cent of the 
cooling demand for the building. In heating mode, it 
has the ability to deliver 188kW of heat absorption. 
The estimated annual energy contribution of the 
borehole array is in the order of 285,000kWh - 
73,100kWh heating and 212,000kWh cooling.

The remaining heating and cooling demands of 
the building are met by gas-fired boilers and dry 
air coolers- these are also connected to the water 
cooled VRF system. A critical component of the 
controls strategy is ensuring that the borehole 
array is utilised as the lead energy source when 
conditions are suitable. 

Ask has further ambitions to continue to roll out 
its extensive sustainability agenda at First Street 
in tandem with future plot development. The 
system is very flexible and allows the adoption of 
additional boreholes at a later date. This is one of 
the first borehole arrays of its size to be installed in 
the Manchester area. The technology has exciting 
potential for the reduction of the carbon footprint 
of the local building stock. Ask Developments 
environmental awareness is providing true 
leadership in this context.

Tim Spies is a senior associate in the NDY Manchester 
office with a broad range of experience within the building 
services industry.

Geothermal:  
an ideal energy fit in Manchester
As one of the first geothermal projects in 
Manchester, the First Street Site is set to put  
this natural energy source squarely in focus, 
writes Tim Spies.



Twenty-eight billion is a big number. Measured in tonnes it is a 
very heavy load. This figure is the amount of sediment eroded 
each year from all our mountains and carried by all our rivers to all 
our seas. And it is the amount of carbon dioxide (CO2) we pump 
into the atmosphere each year from burning fossil fuels globally – 
enough to cover Australia in a blanket two metres thick. 

So what if we were to try to build a 100% renewable energy 
system to power the Australian economy in just 10 years?  
How could we possibly do that, and what would it cost?  
That is the challenge outlined in Australian Sustainable Energy – 
Zero Carbon Australia Stationary Energy Plan (ZCA2020 Plan). 

The ZCA2020 Plan is a detailed and practical roadmap to  
de-carbonise the Australian stationary energy sector  
within a decade.

Zero Carbon Australia outlines a coherent and thoroughly 
researched blueprint showing how 100% renewable energy is 
achievable in ten years using technologies that are commercially 
available today: wind power and concentrating solar thermal with 
molten salt storage.

Ten years is a meaningful timeframe for planning purposes, 
as it requires immediate action, whereas longer and less 

ambitious goals lead to half-responses and delay. Over this ten 
year period, fossil fuel generating assets will be retired as new 
renewable energy infrastructure is brought on line and securely 
integrated into the electricity supply system.

A group of dedicated individuals with experience and expertise 
in relevant energy industry disciplines, many of whom work 
in the fossil fuel energy industry, collaborated to develop the 
ZCA2020 Plan.

Only proven and costed technologies are used in the ZCA2020 
Plan. Wind power and concentrating solar thermal (CST) with 
molten salt storage are the two primary technologies used, 
providing approximately 40% and 60% of the energy mix 
respectively. These key energy sources are backed up by a 2% 
annual contribution from crop waste biomass and hydroelectricity. 

The ZCA2020 research team also found that moving to 100% 
renewable energy by 2020 is well within the financial and 
industrial capability of Australia’s economy.

The investment required to transition Australia’s stationary 
energy sector to renewables is a stimulus equivalent to just 
3% of GDP over ten years, to build a zero-emissions energy 
system that will last for at least 30-40 years.

Beyond zero emissions  
A roadmap for renewable energy 
The following is a summary of the ZERO Carbon Australia Stationary Energy Plan. For further information, or to download  
a copy of the ZCA2020 Plan, go to: www.beyondzeroemissions.org/zero-carbon-australia-2020
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In narrow economic terms the ZCA2020 Plan does not impose 
a long-term cost on the economy above business-as-usual. 
That is, the net present costs for both scenarios calculated 
for the period 2010-2040 are approximately equal, at roughly 
$AU500 billion. 

This calculation ignores savings from transport fuel costs and 
possible carbon pricing. The ZCA2020 Plan is able to achieve 
this low cost, because the pipeline of renewable energy projects 
in the plan contributes to the rapid reduction in the cost of 
renewable energy. Cost reductions from increased cumulative 
capacity of these technologies are realised, as well as avoiding 
future rising costs of fossil fuels for power stations. 

Adoption of the full ZCA2020 Plan provides significant economic 
benefits, eliminates all dependence on foreign energy sources, 
and positions Australia to lead in the 21st century renewable 
energy economy. Decisive leadership is now needed from 
government, business, academia and the wider community for 
this transition to begin.

As detailed in the report, the ZCA2020 Plan is achievable, using 
available technologies, and within Australia’s currently available 
material, human and economic resources. Australia has 

construction and manufacturing sectors that are large enough 
to supply the resources for the ten year transition period.

The material requirements for steel and concrete are a fraction 
of Australia’s current annual production. Production of float 
glass for the heliostats would need a significant increase in 
capacity—of approximately 600,000 tonnes per annum—but 
this is equivalent to a couple of new factories of 300,000 
tonnes/year capacity.

The Plan also calls for several new factories to produce 
components for wind turbines and solar thermal plants, of similar 
size to factories that already exist overseas. All manufacturing 
requirements are well within Australia’s capabilities.

The Plan would require only a fraction of Australia’s existing 
cosntruction and manufacturing workforce, and yet would 
create more ongoing jobs in renewable energy than would be 
lost in old fossil fuel industries.

The Stationary Energy Plan is the first in a series of six plans 
making up the ZCA2020 Project. Future reports will cover the 
sectors of Transport, Buildings, Land Use and Agriculture, 
Industrial Processes and Replacing Fossil-Fuel Export Revenue.



Carbon Neutral Buildings
Industry approach to the built environment 
labelled as Green Building Design is now widely 
accepted as common sense building design: 
buildings that are designed to be healthier 
to inhabit, to have a reduced impact on the 
environment, to be easy to maintain and 
aesthetically pleasing. But as Darrel Williams 
writes, there is now a subset of green buildings 
that are more ambitious; the carbon neutral,  
or zero emissions building.

Whilst there is no standard definition of a carbon 
neutral, or zero emission building (ZEB), some 
common-use definitions provide some context 
over claims for achieving carbon neutrality. 

Defining exactly which aspect of a new building is 
to be declared carbon neutral is crucial to garner 
a clearer understanding of the claim for carbon 
neutrality. The boundaries for consideration of any 
definition include: physical, temporal (phases of 
the building project) and building systems. 

Physical Scope

Commonly refer to the building envelope, or the site.

Temporal Scope

The building will be the cause of greenhouse 
gas (GHG) emissions during numerous phases, 
including:

Construction phase emissions due to  �
construction activities and embodied energy 
in building materials

Operational phase emissions due (eg.  �
transport) to use and maintenance of  
the building

Decommissioning phase emissions. �

Systems Scope

The systems that may be considered in the 
assessment of emissions include:

Building systems (HVAC, lighting etc.) �

Tenant activities (appliances and workstations) �

Transport (materials, occupants,   �
clients of occupants)

Maintenance (materials consumed   �
and transport)

Disposal of waste produced �

Water and sewage. �

These parameters can provide a framework for 
zero emission buildings criteria whilst guiding the 
design process and desired outcomes.

Common-use Definitions
Net off-site zero emission 
A building could be considered a ZEB if 100% 
of the energy it uses comes from renewable 
energy sources, even if some or all the energy is 
generated off the site.

This approach is easily achieved if all systems in 
the building are electrical, and if the developer 
is able to ensure that the electricity is sourced 
from certified renewable energy generators. All 
renewable energy sources currently involve some 
GHG emissions during installation, so these 
emissions need to have been mitigated or offset 
by the generator. 

The cost of buying renewable energy through 
the grid in W.A. is an extra 30% for residential 
customers. Commercial customers are able to 
negotiate for more cost-effective arrangements. 

Net zero site energy use 
The amount of energy provided by on-site 
renewable energy sources is equal to the amount 
of energy used by the building per annum. 
The building remains connected to the grid to 
provide energy when the renewable source is not 
sufficient (eg. during the evening).

 Net zero source energy use 
The building generates the same amount of energy 
as is used, including the energy used to transport 
the energy to the building. This type accounts 
for losses during electricity transmission. These 
buildings must generate more electricity than net 
zero site energy buildings. 

Net zero energy emissions  
The carbon emissions generated from on-site or 
off-site fossil fuel use are balanced by the amount 
of on-site renewable energy. 

Net lifecycle zero emissions 
The amount of on-site renewable energy 
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balances not only the carbon emissions caused 
by the building in use, but also those previously 
caused in the construction of the building and the 
embodied energy of the structure. This is achieved 
through up-front purchase of carbon-offsets or 
amortised across the life of the building. 

Off-the-grid zero emissions 
Buildings are not connected to a utility energy 
grid. They require both on-site renewable energy 
generation and energy storage capability to 
accommodate inconsistent weather conditions.

This is not cost effective for buildings with access 
to the grid, and is not necessarily an efficient use of 
resources when storage is required.

All emissions offset 
Building energy is sourced in the most cost effective 
way and any emissions are offset through certified 
carbon sinks. Carbon sinks - such as tree plantings 
- are often contested and need to be carefully 
assessed as a certifiable and credible option.

Cheap Carbon neutral 
So why not just power all systems with electricity 
and buy Green Power for the lot?

This option (Net off-site zero emission) would be 
relatively easy and cheap, as Green Power only 
costs commercial consumers an average 20% 
more than ‘standard’ power. Substantial  
savings on initial capital expenditure can be 
achieved by sourcing and installing the cheapest 
possible all-electric installation. Although more  
is spent over time on power, impacting both owner 
and tenant, carbon sinks could offset some of 
these deficiencies.

However this solution fails to address energy 
efficient building design and there is an inherent 
obligation across government, business and 
industry to ensure a reduction in the energy 
footprint of our building stock over the course  
of its intended lifespan. 

Effect of an  
Emissions Trading Scheme
A price on carbon will change the meaning  
of some of the above-mentioned approaches  
to carbon neutrality. 

The idea of ‘off-setting’ fossil fuel electricity 
with renewable electricity will be obsolete. 
Renewable generation will have a cost 
advantage over ‘standard’ methods 
because of the cost of carbon, but two 
products will be operating in a market 
where we assume that consumers 
have a choice, rather than assuming 
that the baseline is fossil fuel power 
with a certain emission rate.

So any emissions will be a cost,  
and will count as emissions.  
The carbon neutral equation  
will come down to a simple 
ledger of carbon sources  
and carbon sinks. 

Conclusions
The ongoing push for action on  
energy reduction climate change  
will drive an increasing number of  
industry sectors to “operate with  
zero net greenhouse gas emissions.

When it comes to buildings, there are a 
number of common use definitions used 
to claim that net emissions from a project 
are zero. However some of these claims can 
at best be spurious and industry need to be 
transparent in all stages of design and build to 
validate real outcomes. 

The most progressive approach to ZEB design is 
based on creating a high quality green building that 
is powered from renewable energy sources on or 
off site. Emissions embodied in the material of the 
building should be offset by certified best practice 
carbon sinks, as should emissions due to waste 
and transport fuel use associated with the building.

Industry is now at the threshold of embracing zero 
emission buildings as part of a holistic approach 
to green building design, and as a necessary next 
step for good building design. 

About the author 
Darrel Williams is a director in the Perth office of Norman 
Disney & Young. Prior to this role he was director of 
NDY’s Manchester Office and led the UK Sustainability 
Team. Darrel is Director in Charge of NDY’s sustainablility 
group internationally.



When I first arrived in Dili, capital of Timorleste (East Timor),  
I wondered about the actions of human beings. It was mid 2009, 
and Timor was coming out of its last ‘difficult’ period, a period 
that had subjected its people to rioting in the capital, small militia 
groups reforming in the jungle, and an assassination attempt on the 
Prime Minister, Jose Ramos Horta. 

Prime Minister Horta survived this attempt and the country was 
stabilising however the people remained extremely poor, and the 
country lingered in the shadow of its powerful neighbour, Indonesia, 
whose invasion in the 1970s caused fractures that remain through 
Timor today. Of course these are difficult problems for well meaning 
aid organizations to solve, but after so many years of foreign aid 
and with so many foreign officials buzzing around the country, one 
begins to wonder if we are really very good at helping people at all.

When I was offered a job in Dili I was dubious about being an 
active participant in all the foreign activity taking place throughout 
the captial. I was fresh out of university, and wanted to use 
engineering, and appropriate technology, to help people escape 
poverty. The job itself was with US-AID, the foreign aid arm of  
the US government which, to be honest, raised even more 
concerns for me. 

In a moment of clarity, I realised the only way to truly understand 
how humanity works is to get involved and get my hands dirty.  
So I took the job.

US-AID were involved in building green houses on farms in the 
‘Foho’; the valleys and plateaus where agriculture was barely 
holding on throughout mountainous Timor. These green houses 
allow year round farming, and production of higher-value crops 
which farmers can sell in the larger towns as a middle class 

Engineering: a great cultural bridge
Mark Taylor spent six months in East Timor      hoping to change other peoples lives. They ended up changing his.

Children the world over are naturally  
photogenic; Australian men..not so much.  

Children of the coastal region of Maubara.

Many hands make light work... and many backs and much grunting helps too.  
Raising the PV tower at Suku Liurai – it had to be higher than nearby trees.
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emerges again in a more stable economy. My job was to ensure 
a plentiful supply of clean water, at pressure, for the first two of 
these green houses. 

After surveying the farms to locate permanent water supplies, 
one group set to work building water towers that would hold 
a few days water requirements at a 12 metre head to provide 
the pressure required. We organised an Indonesian specialist to 
come and build a water ram onsite. This system uses the power 
of water falling through a small head (developed by building a 
levee in a nearby creek) to pump a small amount of that water 
up to the towers. Although the flow was quite small, this solution 
worked well. 

I was interested to see how the Indonesian engineer would get on 
with the Timorese; would there be any resentment? The Timorese 
recognise the political and military behaviour of Indonesia for what 
it is and do not hold it against Indonesian citizens.

I designed a second pumping system that was installed at 
both sites in early 2010. It is based on the Western Australian 
designed Sunmill pump, which is a very simple reciprocating, 
or piston pump. It is essentially a windmill pump system being 
driven by a DC motor connected to solar panels, instead of being 
wind driven. 

The heavy forestation and undulating landscape meant that 
traditional wind pumps would not be effective, however the solar 
resource is particularly effective. The worst solar month still gets 
an average of five peak sun hours per day, which means at least 
five hours of good water pumping.

The pumps are a positive displacement type, so they can run 
very slowly and achieve large heads with relatively low input 

power. The pump part of the project cost around US$15,000 for 
the two sites, including all wages, shipping and related costs. 
Despite the expensive initial outlay, the systems were designed 
so any components that were likely to wear, or be damaged, 
could be replaced with locally available, agricultural parts.  
The pumps have a very open design, so that the mechanism  
is easily understood and maintenance can be performed with 
basic tools. 

Engineering is a great cultural bridge. The training and technical 
solutions that we have access to in the west rely on local 
knowledge to be effective on the ground in developing countries. 
Despite the language barrier, there are wonderful moments when 
a local farmer, who has been observing you work, probably 
wondering what on Earth you are up to, suddenly gets it and 
steps in to take over. These moments come when local people 
understand that you are sincere, and are there for them and  
their community.

The project was a unique and inspiring experience, a life 
changing one. I spent most of my time out on the farms, and 
realised that, as Mandela said, the people there are poor 
because of their circumstances only. These people were some 
of the brightest and wisest I’ve ever come across, and I had far 
more to learn from them than they did from me. But it was a  
two-way exchange and I think this is the secret of aid work; 
to live with people for a time, to work together and achieve 
something together. Sometimes engineering makes sense  
when little else seems to.

Mark Taylor is a sustainability consultant in the NDY Perth office. He 
joined NDY earlier this year and looks forward being a part of NDY 
engaging with development and community engineering.

Engineering: a great cultural bridge
Mark Taylor spent six months in East Timor      hoping to change other peoples lives. They ended up changing his.

“ Like slavery and 
apartheid, poverty 
is not natural. It is 
man-made, and 
can be overcome 
and eradicated 
by the actions of 
human beings.” 
 Nelson Mandela
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