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Aurecon recently met with a multi-million dollar
telecommunications company about building some
swish headquarters. “We want the latest technology.
We want high tech!” reads the wish list. “Why?’ we
countered. The reply was astounding: the company
faces a war for talent and needed to create a place
where talented programmers would want to work.
Asking “Why?” and thereby uncovering the real
purpose of the building would re-shape how we
designed it.
Very often, we get so caught up in the technology
involved in buildings of the future, focusing on
everything from building management system apps
and information screens to automated elevators and
rooms that are air conditioned and lit a few seconds
before occupants enter them, that we forget who a
building is ultimately designed for: people.
Building design is not (only) about bits and bytes, but
flesh and bones – we need to take a step back and
remember that humans are at the centre of everything
we design. Buildings of the future are about designs that
unlock human potential. High tech is only high value if
that same technology enhances human experience.
At construction company Laing O’Rourke, baby
Capybaras can be found running around on the big
screens in their staff breakout area. It doesn’t take a
rocket science to see why. The construction company

understands that cute, furry animals and buildings
of the future have everything in common. As found
in a Hiroshima University study, both can set off
endorphins, help combat stress and profoundly elevate
moods. This clever use of technology to unlock human
emotion is having impressive bottom line benefits…
This paper explores:
• Why designing for humans is really important
According to the British Design Council, salaries of
occupants constitutes 85% of a company’s annual
budget, while just 6.5% goes on construction and
8.5% on furnishing, maintaining and operating the
facility. Humans are quite obviously the biggest
expense. Instead of focusing on conventional
business drivers and environmental imperatives,
the spotlight needs to shift to the results of postoccupancy research in building design, answering
questions such as: What building functions do we
really use? How do we use them? Is it making our
jobs more efficient?
• What’s driving the change? The connection between
building design and productivity has been at the
heart of a lot of research and proves that how people
operate in a space and how comfortable they are
in a space has a huge impact on staff motivation,
satisfaction and retention levels. People’s expectations
are changing, and so must our buildings…

• Buildings were never meant to operate in
isolation from users; rather in ‘synchronisation’
Creating buildings that are both intellectually and
emotionally intelligent will be the currency in the
future as their effect on the wellness, happiness and
productivity of employees, students, residents and
visitors becomes more evident.
• Designing for efficiency and demonstrable ROI
is a three-stage process, starting from design
and construction through to operation.
As we head into an unknown future, let’s make sure
our aim is not to design ‘rocket ships’, but rather
buildings that will enable their occupants to reach for
the stars.
Is it time to think like Luddites before jumping
straight into technology? It does seem like making
humans the centre of everything we design will be
the only way for building owners, developers and
users to get ahead in years to come.
Enjoy the read!
Peter Greaves
Buildings of the Future Leader, Aurecon
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Why designing for h
According to the British Design Council, which did a
study examining the ways office accommodation
can create economic and social value for
businesses, salaries of occupants constitutes 85%
of a company’s annual budget, while just 6.5% of
the total cost now goes on construction and 8.5%
on furnishing, maintaining and operating the facility.
Humans are quite obviously the biggest expense.
Conventional projects see the client’s focus on cost of
construction and the facility manager’s focus on
operations. In reality, a three-dimensional approach to
the ROI analysis of buildings of the future is needed,
yet the third leg of this approach (namely humans) is
often neglected. More attention needs to be given to
the way in which a building and its facilities can
actively support or disrupt the people in it.
In a landmark study, for instance, Roger Ulrich found
that patients with views of nature, as opposed to
buildings, recovered faster, received fewer negative
evaluations from nurses and received fewer
moderate-to-strong doses of analgesics, proving the
significant effects of building design on human health
and psyche.

Salaries of occupants (85%)
Building: construction cost (6.5%)
M&E services: running and maintenance (4%)
Furnishings and furniture: capital cost (1.25%)
Building: maintenance (1%)
Cleaning, security, etc. (1%)
M&E services: depreciation (0.75%)
Furnishings and furniture:
maintenance and depreciation (0.5%)

Company Budget

Source: The Impact of Office Design on Business Performance, British Council of Offices, 2008

Buildings of the Future: People at the centre > 3

Traditional building industry
view of buildings of the future

Intellectually
and emotionally
intelligent buildings
In a survey by Management Today magazine, 97% of
respondents said they regarded their place of work
as a symbol of whether or not they were valued by
their employer. Yet alarmingly, only 37% thought their
offices had been designed ‘with people in mind’.
It’s easy for some engineers to get so caught up in
technology and digital tools that they forget the
humans using them. An historical approach has
brought about a misalignment between how traditional
engineers view ‘intelligent’ buildings and how owners
and occupiers view ‘intelligent’ buildings.
Buildings were never meant to operate in isolation
from users; rather in ‘synchronisation’ with them.
For a building to be smart and connected, it doesn’t
have to be complicated. It’s up to the building
designers to consider all the complexities involved in
designing a human-centred and emotionally intelligent
building – and then to design ‘simple’ ones. This means
having empathy for the needs, challenges, daily tasks,
desires, and long-term goals of the people who use
them.
Creating buildings that are both intellectually and
emotionally intelligent will be the currency in the
future as companies start to realise that their bottom
line depends largely on the wellness, happiness and
productivity of their people.

Business and the wider community
view of buildings of the future

Communities
Communities

Technology

Salaries of occupants (85%)

Technology

Building: construction cost (6.5%)

People

M&E services: running and maintenance (4%)
Furnishings and furniture: capital cost (1.25%)
Building: maintenance (1%)
Cleaning, security, etc. (1%)
M&E services: depreciation (0.75%)
Furnishings and furniture:
maintenance and depreciation (0.5%)

In a recent Facts & Figures report by Solatube,
research indicates that people prefer to work, buy and
recreate in spaces illuminated with glare-free daylight.
The report refers, among other examples, to a WalMart store in Kansas’ cost-cutting decision to install
skylights over half the store. While it did result in
significant energy savings, Wal-Mart’s famous real-time
inventory system quickly found that sales per square
foot were also significantly higher in the daylit half of
the store, and higher than the same departments in
other stores.
In this article, author Kevin Van Den Wymelenberg
goes beyond productivity to explore the benefits of
natural light on human health and biological functions,
relating its effects to a recreation of the natural
human circadian rhythms. The fact that humans in
modern cities spend upwards of 90 per cent of their
lives indoors, means that a disassociation with this
natural cycle has become common, and well-lit, well
designed spaces actually help restore that balance.

People

Instead of seeing buildings of the future as an extra
cost or a social responsibility that is divorced from
business objectives, we need to analyse the broader
set of topics that they encapsulate. This new value
proposition considers the environment, social equity,
health and wellness, and ultimately the emotional
intelligence of the building. These buildings have been
shown to improve time, energy and user efficiency.
Customising and optimising buildings of the future
for each client and their specific occupants is helping
businesses differentiate their brands, and it’s also
the driving force behind ongoing innovations and
efficiency within the building. The results that are
achieved post-occupancy highlight the benefits
of designing both emotionally intelligent and
intellectually intelligent buildings.
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Theory in action
Aurecon Centre in Melbourne
When Aurecon established our new Melbourne base
camp at 850 Collins Street, we did so with our staff’s
needs driving the design.
The 8-storey Aurecon Centre houses 700 Melbournebased staff and we focused on designing a building that
would foster co-creation, engagement, collaboration
and innovation. Carefully planning everything from
digital platforms that connect a range of sensors
throughout the building, walkways, bike racks,
recreational areas and living plants enabled us to
design a space that not only provides useful data and
insights, but one that people enjoy. We wanted to prove
that our people’s overall comfort and wellness would
result in higher productivity and satisfaction.
The data that is studied allows Aurecon to review
these correlations by looking at scenarios such as:
comparing stair vs. lift use; measuring bike facility
usage; monitoring indoor air quality; using wearables
to promote health initiatives; understanding drinking
water consumption; and optimising daylight,
temperature and humidity levels.
Together, these factors determine the success of the
building’s design for our people who work in it and
occupy its space.

“We wanted to prove that our
people’s overall comfort and
wellness would result in higher
productivity and satisfaction.“
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Importantly, technology isn’t the (only) driving force
behind change: it’s how people are using buildings
of the future, supported by technology, robotics,
automation, new materials and new approaches to
energy creation, use and storage.
‘Workplace design’ has become far more important
than ‘building design’ due to massive changes in the
way people work. The more these interdependencies
between building systems, building design and
occupant needs are understood, the more changes
can be made to the building. This type of ongoing
optimisation in workplace design reduces building
maintenance, boosts staff engagement and increases
the ‘rentability’ of the building.
The mobile workforce, coupled with the changing
ways that people work, has led to us designing and
constructing buildings that are vastly different from
the buildings of a few decades ago. People’s
expectations are changing and so must our buildings.
With the correct collection of data, we can demystify
the design process by designing and building on facts
rather than experience. Instead of focusing on
conventional business drivers and environmental
imperatives, the spotlight needs to be shifted to the
results of post-occupancy research in building design,
answering questions such as: What building functions
do we really use? How do we use them? Is it making
our jobs more efficient?

This shift will require a deep understanding of the
drivers of buildings of the future, namely:
• A mobile workforce: Employees value mobility,
flexibility and remote connectivity to work, which
means that businesses need to invest in collaborative
technologies, cloud computing solutions and
even virtual and augmented reality. The actual office
designs need to support everything from standing
meeting rooms and couches to gathering areas and
creative spaces.
• Changing social context: Employees’ social contexts
will need to be supported by their work environments
(consider how many businesses already have crèches
at their offices). The way that people choose to
live and work will continue to change in the future.
Changes in transportation, such as car drones
and autonomous vehicles, will lead to changes in how
building design needs to accommodate these
technologies.
• A sharing economy: The rapid rise of the shared
economy will also play a role in buildings of the future.
Tenants will increasingly start to question whether
they really need a large amount of space all the time.
Companies like Airbnb and Uber are set to become
mainstream in the property industry as well, with
many small businesses already sharing offices. This
concept will continue to evolve and we may see
changes such as smaller tenancies or services and
spaces being shared between companies. Buildings of
the future will support shared infrastructure and
services, and result in better utilisation between
companies, tenants and individuals. Instead of having

We asked people what they
wanted buildings of the
future to be like. Watch this
video to hear their thoughts.

many different spaces for separate businesses, people
and tasks, spaces will become increasingly flexible to
support different tasks and needs.
• War for talent: Attracting and retaining top talent
means investing in a physical environment that can
match the innovative spirit, enthusiasm, lifestyle needs
and creativity of the people that a business employs.
• The ability to respond to human needs: Analytics
and sensor technology can track how, when, and
where people move throughout the building and
these insights can be used to optimise everything
from the indoor temperature and acoustics to natural
lighting. Responding to human needs leads to a
healthier workforce, with less absenteeism and more
engaged workers.
• Aligning with corporate and city strategy:
Millennials especially want to work in buildings
that are reducing their impact on the environment.
A future ready building not only benefits the
environment, but it also creates the right perception
of value that influences the talent a business attracts
as well as the rental returns that the building can
generate. On top of this, it supports corporate
strategy elements such as collaboration, innovation
and social responsibility. No building operates in
isolation though. Buildings of the future will need
to integrate with the broader community. Smart
buildings within a smart precinct will be the focus.
In future, innovative city management will form
an alliance with major developers to drive smart
precincts, and will require the right data, people
movement monitoring and legislative frameworks.
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Designing for
efficiency and
demonstrable ROI
The needs, movements and preferences of building
occupants can’t be considered only after a building
has been constructed. A building that has been
designed for the end user doesn’t just happen.
People-focused strategies need to be followed at every
stage of the project, from design right through to
construction and operation.
Design – Enabling human centred design through
collaborative design, rapid prototyping and
‘optioneering’
During the design phase, everyone from facility
managers to the staff that will be using the building
should be included in workshops so that designers and
engineers understand their unique challenges, pain
points, and daily tasks.
Leveraging visualisation and community engagement,
expanding the application of design models, and
understanding the end user sentiment requires an
agile design approach. Visualisation also enables
stakeholder engagement to be managed around
the effect of massing and how a proposal fits into
the existing environment and allows groups to
come together to be bold and achieve a solution
for all. Aurecon, for instance, used visualisation to
explain building access and operation to the facilities
management team for the Oman Across Ages
Museum.

Human centred design is enabled through
collaborative design, rapid prototyping and
optioneering. When the right stakeholders are brought
in during the concept and design phase and you’re
able to make ideas tangible and get quick feedback
from the people that you are designing for, then the
building designers and engineers can learn through
producing. Prototypes don’t have to be perfect from
the get-go, they need to represent a concept that’s
open to adjustments and optimisation. This type of
optioneering lets you test ideas within a continuous
feedback loop so that you can make sure you are on
the right track. It’s essentially a practical, repeatable
approach that will help us arrive at truly intelligent,
human-centred buildings.

We have only started to investigate the opportunities
that visualisation offers. Emotionally intelligent buildings
will force us to better leverage our design data and
communicate them in different types of visualisation
scenarios, especially with regards to daylighting, indoor
environmental quality and acoustics.
Some examples of this include auralisation, where
acoustic modelling is used to simulate noise to optimise
building designs and influence sound masking within
buildings, Computational Fluid Dynamics (CFD) analysis
to understand the efficacy of a building’s façade and
HVAC system, for example, as well as digitised
wayfinding and pedestrian modelling solutions.
While these visualisation options could be deemed
costly, it must be put into the context of the overall
cost of buildings of the future to translate a better
return on investment for owners and developers.

”We have only started
to investigate the
opportunities that
visualisation offers.”
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JMCO Accommodation

Theory in action

Aurecon’s JMCO Accommodation Design Team used
virtual reality to supplement a design presentation at
Lavarack Army Barracks in Townsville.
While transporting and setting up our hardware, we
were a little apprehensive as to how our ‘new toys’
might be perceived in the real world of defence.
What started out as a 30 per cent design
presentation to just one stakeholder, soon turned into
more than 15 people who’d joined the meeting to
experience the virtual reality immersion. Using
interactive controls, people were measuring space
and clearances, enquiring about the objects’
properties, nudging and moving the objects, and
marking up and commenting directly in the views.
The stakeholders were ’blown away‘ by the immersion,
which in itself sped up the approval process, as well
as resulting in overall time and cost savings.
Construction – Bridging the gap between design and
operations

”The stakeholders were ’blown away‘ by the immersion,
which in itself has sped up the approval process, as
well as resulting in overall time and cost savings..”

During the construction and operation phase, data
insights and sensors can be used to gain valuable
feedback and target specific problems. These rapid
insights can be used to justify larger, more costly
adjustments to the design.
When building systems are installed, we need to
investigate ways that machine learning will eventually
be able to take data derived from these systems and
enable a building to manage itself.
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Theory in action
Wynyard Station
When Aurecon was tasked with upgrading Wynyard
Station, we used an unconventional solution involving
3D printing and virtual reality to create a simulated
station environment to test possible design options
that were unconventional or had only achieved limited
success in the past.
In this case, prototyping and visualisation allowed the
project team to take the client and stakeholders along
the journey, starting from collaboration right through
to a physical demonstration of the solution that all the
stakeholders had collectively devised.

The exercise demonstrates the benefit
of visualisation by using robotics, offsite construction and technology to
create a more defined product without
any added actual design costs.
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Theory in action
Sydney Airport T1 Northern Reclaim Project
The Sydney Airport Northern Reclaim project involved
the creation of two new baggage reclaim carousels
to cater for the larger A380 aircraft using the
International Terminal T1. New plantrooms had to be
constructed, and existing services diverted to allow the
expanded baggage system to serve the new carousels.
We were engaged to undertake all the engineering
associated with the project.
During the course of our work, we learned two things
worth sharing with the people scoping the Pier B North
project: the point clouds are large and need management,
and the process is anything but automatic!
To assist in our design coordination, Sydney Airport
provided a point cloud survey of all the existing spaces
which were affected – and we were asked to develop
solid 3D models of the existing and proposed services.
Our 3D models were used effectively to inform the
baggage designers of the available space for their
conveyors and platforms. The model was used for
detailed clash detection which was undertaken as part
of the coordination exercise.

While we were not aware of the process for procuring
the point cloud data for the airport, during the course
of our works, we found that the supplied file was too
large to be useful. In fact, it was almost unmanageable
on our standard hardware. We drew on our own inhouse scanning experts to divide the file into four
smaller usable datasets.

Our first takeaway from this project
was how to best approach the
gigabytes of data associated with
point cloud files.
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Operations –
Asset and facility
management for
both new and
existing buildings
Data-driven technology such as smartphones, smart
watches and smart glasses continue to optimise every
aspect of our daily lives and it won’t be long before the
Internet of Things (IoT) enables us to use this data to
create emotionally intelligent workplaces as well.
The potential that lies in the relationship between
these connected, smart devices represents the
next step in closing the gap between humans and
computers, with real efficiency lying in machine-tomachine interaction.
After announcing its AutoML project in May 2017,
Google announced that the project’s artificial
intelligence (AI) has beaten the human AI engineers at
their own game by building machine-learning software
that’s more efficient and powerful than the best
human-designed systems.
The real challenge, therefore, will be to clear the fog of
data for users to make it a human centered experience.

Today’s building occupants already have the
wearables, apps and smart phones with everything
from email, social media and calendar schedules,
but the ability to tie it all together with their place of
employment is what will help businesses differentiate
themselves in the future.
This aligns with many property owners, who are aware
that tenants’ expectations have shifted from buildings
that are high-tech and luxurious, to buildings that are
sustainable and intelligent.
Smart sensors are a key element in the “things”
of IoT, along with software, network connectivity
and electronics that enable them to gather and
communicate data. Smart sensors in buildings of
the future extend far beyond merely picking up on
changes in a physical environment and the movement
of people.
IoT ecosystems that run on state-of-the-art machine
learning algorithms can provide unprecedented precision
in detecting the movements and location of occupants.
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their phones. This is just one example of how digital
content is being linked to physical environments so
that valuable client data can be created and curated
on an ongoing basis.

When integrated into other building systems and
appliances, truly smart buildings that enhance
safety, save energy, provide business intelligence,
and optimise facility management and occupants’
experiences are possible.

While the industry continues to develop
new sensors for IoT in buildings, this
data needs to be accessible to align
with the priorities of property owners,
building managers and businesses.
Having some type of intelligence about HVAC, lighting,
occupant movements and indoor air quality isn’t
enough – this data needs to be accessible and enable
stakeholders to make better decisions.
DrawingBox is a tool that Aurecon developed to assist
with this. It enables facility and asset managers to
scan the QR codes of building systems so that they can
gain access to information related to these systems on

Data on infrastructure assets, for example, needs to
be processed and presented in such a way that it
leads to fewer service and maintenance calls and
thereby optimises technicians’ schedules or even
eliminates the need for some of the people who
service equipment. Mobile applications, building
management systems, software analytics and cloud
based analytics are tools that will facilitate an open,
secure and scalable foundation for delivering
customised settings that reflect the specific
preferences of occupants instead of modelled
expectations. These systems will sense, control and
automate everything that was done manually in the
past.
Engagement with building occupants goes far beyond
a visualisation tool that shows energy usage for
comfort and satisfaction. People will increasingly
expect intelligent buildings and office spaces that give
them access to data and a sense of control that is
similar to their everyday technology experiences.
Emotionally and intellectually intelligent buildings can
no longer be seen as something that requires an
expensive leap of faith. The next frontier of buildings
of the future is the widespread uptake of humancentred control and information that gives building
occupants the specific feedback that they want and
need to control their experiences.
Accounting for occupant feedback in the design of a
building requires a complete paradigm shift in the way
that buildings have been designed in the past and it is
what’s needed to support the next wave of buildings
of the future.
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Theory in action
Transport Accident Commission HQ
When Aurecon designed the new corporate
headquarters for the Transport Accident Commission
(TAC) in Victoria, Australia, it stood as an Australian
best practice tribute to sustainable design.
The building achieved a 5 Star Green Star Design rating
(Australian Excellence) and a 5.5 Star NABERS Base
Building Energy rating, but the success story didn’t end
there because Aurecon believed that there was greater
potential waiting to be unleashed and visualised the
opportunity to keep reducing the energy consumption
with continuous building tuning. Energy audits were
taken, and a portfolio-wide project was proposed to
evaluate many web-based monitoring platforms that
track and measure energy performance.
The client was sold on the idea, and the tenants and
asset managers joined the excitement. Suddenly, true
collaboration was set into motion. Adjustments were
continually made to optimise the performance of the
building, and as a result of the collective engagement
of all stakeholders, the building today has reduced
its carbon footprint by 50 per cent, achieving more

than 350 megawatt hours of savings on electricity
consumption and 400 tons of carbon dioxide a year
(the equivalent of 115,500 homes’ usage in a one-hour
period and almost 28 kilograms of carbon dioxide per
square metre).

It has also been a model of what we
can achieve when true collaboration
and innovative design find their groove
and flow unhindered.
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Theory in action
Melbourne School of Design
At the Melbourne School of Design (MSD), a state-ofthe-art educational building that is the largest*of only
12 buildings in Australia to receive the industry lauded
Green Buildings Council of Australia 6 Star rating,
visualisation technology continues to change the way
occupants use and gain value from the space.
Students and staff have access to water and energy
usage data so that they can observe and interact with
the building’s functionality while being made aware
of this impact of the building’s functionality on an
ongoing basis. The water and energy usage, which is
tracked by data sensors, is also used by design and
built environment students for research purposes.
Aside from this, a window into the basement’s plant
room transparently allows students to observe the
vital organs that keep the building moving, making
the Melbourne School of Design a giant ‘show and tell’
for the education sector seeking hands-on learning
and boundary-pushing experimentation in the field of
design.
*at the time of its completion
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Human-centred
equals futurefocused
Putting people at the centre of the design process
forces us to change our focus to the future – how will
we work and live in the future and what do we need
to do now to be ready for that evolution?
Building design is not (only) about bits and bytes,
but flesh and bones – we need to take a step back
and remember that humans are at the centre of
everything we design.

Buildings of the future are about
designs that unlock human potential
and encourage us to think and innovate
for a world we can only imagine.

