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From the Editor
Welcome to the third edition of Universal Light. In many ways,
the more we look towards the future, the more we look towards
the past. The concept of harnessing natural light to light internal
structures extends back to the 17th century and continues today in
an evolved form. The recorded history of hemp takes us back over
10,000 years and is now being experimented with as a core building
material. The origins of the subscription model dates back to 1440
with the invention of the printing press and is now transforming countless industries. This
edition looks at how the past continues to inform our present and the future.
We strive for Universal Light to be entertaining, informative but above all, useful. Inside
you’ll find a mixture of content which revolves around our growing need for more sustainable
solutions, an introduction to a new wave of lighting designers and to a new subscription
based lighting model.
Dutch designer Teresa van Dongen reveals how she created a lamp powered by
bioluminescent bacteria which is normally found on the skin of an octopus. Although the
bacteria can only survive in the tube for two days, the project demonstrates the potential
of harnessing bioluminescent organisms to create light more sustainably.
On the theme of sustainability, Antony DiMase guides us through his vision to utilise daylight
throughout his designs. It is not only a reminder that smarter use of daylight equals increased
sustainability, but that by incorporating more daylight into our buildings, we build a deeper
connection with it.
Now in its 5th year, the CLUE (Community Lighting for the Urban Environment) – an
international lighting design competition invites young designers to consider societal issues
and bring innovative solutions with their submissions. President of CLUE, Serina Tarkhanian
explores the mission of CLUE, along with previous winners and what their concepts have
offered the design community.
Not only does this edition call upon Australian industry leaders for their insight, but seeks
new diversification with contributions from all over the world, including input from English,
Canadian, European and American thought leaders.
It is inspiring to see the magazine launch into new conversations while witnessing the shift
in the way the world regards light. Lighting is so much more than an element that helps us
see in the dark – it enhances the way we perceive architecture and is fundamental in the
development of human society. We hope Universal Light #3 is an emphasis of this – and the
passion in which Unios regard light, in all its facets.

HENRY LUONG
BRAND MANAGER / UNIOS®
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Contributors

The following contributors not only gave us great insight into the
diverse world of lighting but also shared invaluable knowledge
from their personal experiences which has radiated throughout
this publication. Thank you for your education, hard work and for
helping us bring the third edition of Universal Light to life.

Unios would like to express our gratitude for the talented
contributors of this edition of Universal Light.

ERIC WOODS
NAVIGANT RESEARCH

Eric is the Research Director for
Smart Cities and Urban Innovation
at Navigant Research, a premier
market research and advisory firm.
With over 25 years of experience
as an analyst and consultant on
new technology trends, he brings
together his research experience
which spans across the energy,
mobility, buildings, and government
technology sectors.
Eric is a frequent speaker at industry
conferences and is quoted regularly
in major publications, he has worked
on consultancy assignments to a
wide range of clients, including
public and private sector technology
users, utilities, and global IT players.
Eric is driven by the opportunities
and solutions which digital and
low-carbon technologies provide
that address critical issues around
sustainability, social equity, and
improving city infrastructure and
services. His career attributes extend
from establishing Navigant Research
among the global thought leaders for
the smart cities market to creating
highly regarded research practices
in the areas of business intelligence
and knowledge management, and
government technology.
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ANTONY DIMASE

SERINA TARKHANIAN

ANDREW JAQUES

RICHARD EVANS

DIMASE ARCHITECTS

CLUE

THE FLAMING BEACON

MIRRECO™

Antony DiMase is the Director of
DiMase Architects, a residential and
commercial architectural practice
based out of Fitzroy, Melbourne. His
passion is seeing small practices
thrive and although founded in
2002, believes DiMase Architects is
just getting started.

Serina Tarkhanian is a
multidisciplinary designer and the
President of CLUE, an international
lighting competition for students
and young professionals. Through
her role at GSM Project, Serina
spends her time exploring the
relationships between humans and
helping them understand the world
around them.

Jaques is a Design and Planning
(Arch) graduate of The University of
Melbourne and holds postgraduate
qualifications in lighting design. He
joined The Flaming Beacon in 1994
and became a Director in 2017.

Richard Evans is the CEO and
Founder of MIRRECO™ and is on
a mission to save the world with
hemp. Founding MIRRECO in
2018, he has dedicated himself to
make a difference that will support
positive environmental change by
demonstrating climate leadership.

Antony has lectured at RMIT
University, and presented at various
events, including International
Day of Light on the importance
of natural and artificial light. He
spends his time educating the
health benefits of good lighting, the
urban design issues confronting big
cities and explores the joy in playing
with light as an important element
in design projects.
Antony’s interest in light began ten
years ago when he could see a huge
shift happening in technology with
the introduction of LED technology.
It was from this discovery that
Antony studied a Masters in
Lighting at the Queensland
University of Technology. Antony
says lighting is what defines his
practice and what ultimately brings
architecture to life.

TERESA VAN DONGEN
TERESA VAN DONGEN

Teresa van Dongen is an Amsterdam
based designer who combines
her multidisciplinary approach
of science, design and biology to
create design projects. Her strength
lies in the way she understands the
languages of physics, chemistry
and biology while applying this
knowledge to her creative concepts.
Teresa graduated Cum Laude at the
Design Academy Eindhoven in June
2014 and has since won numerous
intentional awards including Young
Designer at the Dutch Design
Awards and the Creative Heroes
Award for her innovative design,
Spark of Life.
Teresa is fascinated by light
as a translation of energy, the
transparency of glass and what
it beholds and the physics of
movement. She loves to think that it
is great to understand the languages
of physics, chemistry and biology
but that the greater value lies in
collaborations with people that can
continue to surprise and inspire you
with their knowledge.

As an interactive designer, Serina
is passionate about design as a tool
for future thinking – for shaping
society. She works towards one goal
with the diverse professionals at
GSM Project, to create something
that changes someone, through
design; whether spatial, graphic,
interactive and research.
Serina’s work spans from La grande
école – an outdoor classroom
created for a public space, in which
anyone could partake for free in
university-level classes, to creating
an interactive educational game
empowering kids to eat healthily
and get active. For Serina, design is a
social concept, and should enhance
people's lives, whether that be
functional solutions or aesthetically
pleasing ones.

SAARA GUASTALLA
CASAMBI

Saara Guastella is passionate
about new technologies, lighting
design and the usage of daylight
in architecture. She is the Product
Marketing Manager of Casambi,
the wireless lighting control
solution which simplifies the
interaction between the user,
lighting and the space.
Saara has assisted with the
implementation of Casambi into
technical universities and is excited
by the rapid growth of the company
– with projects of all shapes and
sizes utilising the innovative user
experience technology.
Saara has extensive experience in
the lighting control industry, which
extends across the Zumtobel Group
and as president of the Swedish
Lighting Control Association. Saara
is now driven by solving the user’s
problems and ensuring the best and
most simplified outcome is met for
her clients.

During this time he has designed
and managed a wide range of
architectural projects locally and
internationally, from exclusive
residential and boutique hotels to
large scale commercial projects.
Jaques also taught at the inaugural
Paju Light Festival workshop in
Korea. He is involved in several small
sustainability initiatives and brings
this knowledge, along with a passion
for photography and architecture,
into his design thinking.
Jaques is a professional member
of the International Association
of Lighting Designers (IALD) and
recently achieved Certified Lighting
Designer (CLD) status. He believes
that because lighting design is a
relatively young profession, what
we continue to discover with light
and its ability to influence the way
we humans feel and perform, is
continually evolving.

CRAIG DILOUIE
LIGHTING CONTROLS
ASSOCIATION

Craig DiLouie, Lighting Certified
(LC) and Certified Lighting Controls
Professional (CLCP) is education
director for the Lighting Controls
Association, a council of the National
Electrical Manufacturers Association
(NEMA) based in Virginia, USA. This
organisation was founded to
educate the public about lighting
control technology and application
via a website, newsletter, and a
robust online curriculum called
Education Express.
A former editor of Architectural
Lighting Magazine and a 25-year
veteran in the lighting industry,
Craig also contributes regularly to
Electrical Contractor, TED, LM&M,
and other publications on lighting
and control topics.
For more than 20 years, Craig
DiLouie has served the lighting
industry as an educator, journalist
and marketing expert.

His 30 years experience spans
across many fields, including;
construction, project management,
residential and commercial building,
all while focusing on sustainability.
In 2017, Richard was the runner-up in
the Australian National Sustainability
Awards for Product Innovation and
was invited to sit on the Australian
Sustainable Built Environment
Council (ASBEC) committee, the
peak body for a sustainable built
environment in Australia.
Richard believes in continual
evolution by innovation and is
driven by a cause beyond financial
reward. His company, MIRRECO, is
developing the world’s first Lumecast
prototype house, which uses hemp
combined with a range of other
sustainable technologies to assist
with sustainability in the Australian
built environment.

From technical writing and training
to e-marketing and advertising,
Craig provides compelling
communications that reflect an
in-depth understanding of lighting
technology, design and trends.
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A Smarter Approach
for City Lights
With the latest innovations in the Internet of Things,
smarter solutions are now available in cities, allowing
for more open and connected infrastructures to
transmit information that monitors and responds
to any circumstance. Not only does smart city
lighting help save energy, lower costs and reduce
maintenance, it also serves citizens better and works
to reduce carbon emissions.
Contributor: Eric Woods / Navigant Research

Street lighting has become a priority issue for
city managers as they try to reduce energy costs
and meet their sustainability targets. This once
mundane city service is also being transformed
into a focal point for smart city innovation. Few
cities or utilities can ignore the potential of smart
street lighting, but they need to consider local
requirements and conditions if they are to make
the right choices.
Eric Woods is the Research Director for Smart
Cities and Urban Innovation at Navigant Research,
a premier market research and advisory firm
covering the global energy transformation and
its impact across all industry verticals. Navigant’s
Global Energy Practice is the largest energy
management consulting team in the industry
with over 600 consultants.
Eric highlights the attraction and necessity for
smart street lighting by noting that street lighting
can account for up to 40% of a municipality’s
electricity bill. He says that a move to more
efficient lighting technologies is the obvious step
for cities looking to reduce both energy costs
and carbon emissions. “In most cases, this means
adopting LED lighting,” he states.
Although LEDs can reduce energy consumption
for street lighting by up to 50%, Eric notes that
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the adoption of LED lighting is only the first
step. He explains that the real revolution comes
when intelligence is added to lighting systems
using networked controls that support features
(such as remote dimming and scheduling,
energy metering, asset monitoring, and adaptive
lighting). “Combining LED technology and
networked controls can reduce energy and
maintenance costs by a further 10-30%. It also
creates a new networked fabric for the city and
can be the foundation for a broader set of smart
city initiatives,” Eric addresses.
Street lighting networks have the potential to
support a variety of smart city applications like
air quality monitoring, traffic and pedestrian
monitoring, smart parking, and gunshot detection.
This is driving a rapid uptake in adoption.
Navigant Research estimates that by 2026 more
than 73 million street lights will be part of
connected lighting networks.
Despite the benefits offered by connected lighting,
making this a reality in complex cities and large
utility territories involves much more than
technology. Eric suggests that Cardiff, the capital
of Wales offers a good example of a city that
initially invested in smart street lighting to reduce
energy costs and is now benefiting from the
capabilities offered by advanced lighting controls.

CONTRIBUTOR
ERIC WOODS

is the Research Director
for Smart Cities and
Urban Innovation at
Navigant Research
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More than 14,000 LED street lights have been
connected and deployed across the city’s strategic
road network since February 2017. The initial
driver for the project was the need to achieve
savings on the city’s energy bills, reinforced by a
desire to cut carbon emissions, but the city team is
now looking at the potential to deploy other smart
city applications.
“It began with an innovative testing program,”
explains Eric, stating that the city council’s
lighting team invited a group of leading LED
manufacturers to demonstrate their products
using a large-scale test bed along two city roads.
The test bed allowed a real-world comparison
of the products and enabled citizens, key
stakeholders, and specialist groups to review the
lighting quality. An important insight from the
test was a clear preference for using a correlated
colour temperature (CCT) of 3000K in the LEDs,
making Cardiff the first UK city to choose this
option for a citywide deployment. Eric indicates
that Cardiff is still able to meet its energy savings
target because of LEDs, he continues, “Advances
in lighting technology also means that 3000K
lighting can now achieve energy efficiencies close
to those of 4000K systems.”

The new system has already reduced the city’s
annual energy bill by around $1.4 million and
is expected to pay back the project costs within
five years. In addition, around $230,000 is
expected to be saved annually in maintenance
and management costs. The CMS is providing
the lighting team with new levels of flexibility in
managing the city’s lights, as well as improved
fault monitoring and maintenance operations.
Eric states that Cardiff is now exploring how
other devices can be connected to the
Sensor-Ready lanterns to progress its smart city
ambitions in areas such as traffic and pedestrian
monitoring, air quality improvements, and drain
monitoring: “The city has already upgraded 1,200
residential street lights in preparation for the
eventual deployment of 22,000 new lights in
residential areas”.
Eric touches on Australia as an example of the
some of the different challenges presented where
street lighting networks are owned and managed
by power utilities. Eric explains that there is
often less urgency for utilities to reduce off-peak
energy consumption, and there may be concerns
about the balance between regulatory and nonregulatory business models.

Cardiff

SMART CITY LIGHTS PROJECT

$1.4M $230,000
has been saved on the city's
annual energy bill since the
systems implementation.
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is expected to be saved in
maintenance costs annually.

“…a move to more
efficient lighting
technologies is the
obvious step for cities
looking to reduce both
energy costs and carbon
emissions.”
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“Besides reducing
energy consumption,
the new network
is helping address
long-standing
issues around
asset management
and maintenance
scheduling”

Georgia Power
NAVIGANT RESEARCH STUDY

One of the world's
largest deployments
of connected street
lighting.

However, many utilities are now recognising their
role in reducing emissions and those less willing
to change are being challenged by municipalities
and national governments that see an opportunity
to reduce energy bills and cut carbon emissions.
Eric emphasises that inaction is no longer a viable
approach and that forward-thinking utilities are
realising the benefits that smart street lighting
systems can bring to their business.
A recent Navigant Research study on a pioneer
of utility street lighting services, Georgia Power,
showcases the value in connected street lighting.
The Georgia Power lighting team is responsible
for around 900,000 outdoor lights, regulated and
unregulated across its territory. “As with many
utilities, Georgia Power was initially uncertain
about the cost, quality, and business benefit of
LEDs to its outdoor lighting market,” explains
Eric. He says that as costs began to fall and quality
improved, the division recognised the need to turn
a potential threat into a business opportunity.
Georgia Power then recognised that LEDs are
the future for lighting and saw the benefits of
upgrading the lighting systems to connected
controls, particularly for maintenance savings.
Eric reports that since 2015, Georgia Power has
implemented network controls (using Telensa’s
PLANet connected street lighting system) on
around 300,000 regulated street lights under
its management, making it one of the world’s
largest deployments of connected street lighting.

14
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300,000
regulated street lights under the
implemented Telensa's PLANet
lighting system.

Georgia Power and its customers have already
seen significant benefits. “Besides reducing energy
consumption, the new network is helping address
long-standing issues around asset management
and maintenance scheduling,” Eric advises. The
program is also enabling service innovations such
as time-of-use tariffs and additional smart city
applications. Georgia Power is now considering
how it can use the network to deploy sensors
for several use cases, including storm drainage
and waste-level detection, air quality, gunshot
identification, and parking occupancy. It is also
working with telecommunication companies to
install small cells on lighting poles to improve
radio coverage.
Despite the different contexts, the City of Cardiff
and Georgia Power are both demonstrating the
multiple benefits of connected LED street lighting.
“Both are already delivering significant financial
savings and an improved and more flexible
lighting service,” according to Eric.
Both of these examples also showcase a
scalable and flexible digital infrastructure that
gives them many options for the future. Eric
believes the common lesson for other cities and
utilities is that although the cost and energy
savings from smart street lighting are universal,
successful projects must be carefully aligned
to local needs and conditions. Each smart city
journey will be unique.
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Daylighting: The
Genuine and the Real
Lighting plays an essential role in the way people
experience and understand the world around them
and particularly plays a significant role in the way they
perceive architecture. Whether buildings and structures
are illuminated naturally or artificially, lighting is the
means that allows humans to see and appreciate the
beauty in buildings.
Contributor: Antony DiMase / DiMase Architects

As light and transparency signify openness and freedom, this translates to
contemporary designs employing glass to allow natural light to flow into
buildings and connect interiors to the outside world. Known as daylighting,
the area of design has changed to accommodate artificial lighting.
Antony DiMase, founder of DiMase Architects specialises in daylighting and
says the trend continues to be the case as artificial lighting becomes more
sophisticated and better integrated into the building industry. “In effect,
daylight design is seen as a desirable outcome in building projects – as artificial
lighting cannot provide the connection to the outside environment, weather,
seasons and the like,” says the Melbourne-based architect.
Antony discusses the progression of daylighting and explains that the design
method has grown as an important contributor of well-being to occupants
of buildings. “Its integration in various building projects has relied less on
daylight as a way to bring light in, but more from the point of view that
natural light benefits occupants and connects their psyches to what is
happening to the outside world,” he states.
People thrive on daylight, as it is vital to our health and triggers non-visual
pathways and circadian rhythms. Given natural lighting has multiple human
and environmental benefits, it is no surprise why daylighting has always
played such an integral role to architecture. A successful daylighting outcome
will mostly house – and bring light in from different directions so that the
flow of light is evenly distributed throughout the day. As each situation is
different, designers should respond according to the needs of the building
programme, location and function of the space. “My idea is to bring light into
spaces to enhance the experience of the space and to enjoy the subtle shifts
of light as they occur throughout the day,” remarks Antony. He explains that
the process requires an analysis of the existing conditions and from there,
will provide a response that enhances the flow of light into the space.
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For Antony, the process is to analyse, make models and observe
what it is that he sees. “We can predict certain things – but
in reality, daylight is the combination of sunlight, place and
atmosphere, any of these three factors change moment by
moment in any given place we design.” It is clear that for
Antony, the most compelling aspect of daylighting is the
unpredictable nature of it; “I love thinking about daylight as it
is an aspect of design we cannot control, we simply plan for it
and allow the magic dance of light and space to take hold.”
For some, it is believed that natural light works best in fairly
restrained light spaces, though Antony confirms this is not
always the case. He uses the examples of the dramatic nature
of a church and its aura by having dark spaces filled with beams
of sunlight. If we look at the lighting requirements of a church
compared to that of a home or school, they will vary entirely.
“A church is a dramatic space and the aura that is created
by having dark spaces filled with beams of sunlight can be
very powerful,” comments Antony. Yet for DiMase Architects,
their end-goal is for the light in homes and schools to fill the
space, enhance the mood and allow people to function while
minimising artificial lighting.
On finding the perfect balance between artificial light and
natural light, Antony’s view is that daylight and artificial light
are separate disciplines and they should be viewed as such.
“Artificial lighting can be complex, sophisticated, but it is

18

UNIOS.COM/UNIVERSALLIGHT

Antony explores some of the disadvantages of daylighting;
cost, control, and meeting codes within Section J of the
National Construction Code (NCC). In terms of the integration
of daylighting, Antony confirms that of course, it comes at a
cost. “It is not free as some people might say. It is a resource,
it is abundant, but there is a definite cost to the integration
of daylight into buildings.” He continues on the control in
design, stating that over lighting spaces is certainly an issue in
daylighting, which can lead to glare and an over reliance
on cooling systems.

predictable – especially if a lighting designer is at the helm.”
He explains that daylight is predictable to a point – but its joy is
that it is a changeable naturally occurring phenomenon that we
cannot fully harness.
Although artificial lighting can cater to all those situations
where daylight is insufficient (like night time or cloudy days),
Antony believes it is a failure of design when we use artificial
lighting in builds to replace natural daylight. “We have buildings
that are so deep that we have to rely solely on artificial lighting
to be able to function,” he elaborates.

The other downside of designing with daylight is that the
benefits are hard to see on the drawing board. “Light is very
much an experiential aspect of design that works when
buildings are built,” Antony emphasises. Yet, when it comes to
daylighting, most of the beauty comes through the surprises
that occur in the finished product, which you can’t plan for.
Antony validates the appeal in the unpredictable nature of the
design method; “We control what we can and allow nature and
the sun to do its magic on the walls and floors we create. It is
how buildings become enlivened and enriched.”

As Antony loves both artificial lighting and daylighting for
different reasons, he articulates that they are not the same
thing, each having their virtues and weaknesses. He comments,
“I think that artificial lighting can offer so much innovation
and experience to the built environment but that its role should
be tempered by other considerations such as sustainability
and its impact on the night sky.” The key for Antony, is that
integration relies on understanding what each form of lighting
can and can’t deliver.
Many designers argue that the biggest benefit of daylighting is
it being a sustainable solution, but Antony is not yet convinced,
“Good daylight to buildings offers a source of light, but LED
technology is highly efficient.” For him, the advantages are the
effects on people’s well-being and the associated costs of having
occupants enjoy the spaces which are created.

←↖↑
A tall narrow window above an
existing boundary wall captures
the morning light in Melbourne.

CONTRIBUTOR
ANTONY DIMASE

is the founder of
DiMase Architects

When it comes to Section J of the NCC, this codifies what we can
and cannot do in buildings which evidently imposes a restraint
on building designs. The issue for Antony is that Section J
considers daylight as a source of heat that needs management;
“in so doing we limit the opportunity of light and connection to
the outside environment which has benefits to our wellbeing.”
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“My idea is to bring light into spaces to
enhance the experience of the space and
to enjoy the subtle shifts of light as they
occur throughout the day.”

Given that natural light brings with it heat gain, this is a
complex area to look into, as it also introduces visible light and
views. Antony is conscious that the NCC has not understood the
full picture when it comes to daylight design and orientation,
he points out that a more purposeful approach is to conceive a
building in its specific location and allow the design response
to be tailored to the available light, views and limit heat
gain through passive design elements. “I am anxious that
any attempt to codify daylight takes away from the design
possibilities and innovation that can emerge from engagement
with this area of expertise,” he proposes.
As daylight is abundant in mainland Australia, unlike other
places of the world, perhaps we have not considered its benefits
in quite the same way. In reality, for much of Australia, we need
to control sunlight and limit the impact on heat gain, but this
is part of how we integrate daylight into architecture. Antony
has an interest in how we can make better use of daylight in
our buildings – so that the resource which we get to enjoy every
day affects the interior spaces we create. He elaborates, stating
that on an urban design level, we do not build our cities to limit
daylight at the street level – but rather we shape our buildings
to allow for our streets and buildings to remain vibrant places
for people to enjoy.
Antony believes that within Australia, architects understand
daylight design really well, however, the method comes with its
challenges. “It is simply a case of building programmes being
cognisant of not creating monolithic building types in highly
urbanised places that disallow light to be a feature of the end
product,” he states. For cases where big buildings have low flat
building floor plates, the integration of natural light is more
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difficult and the resulting outcome will need more artificial
lighting and climate control to make the spaces habitable.
When it comes to inspiration, Antony draws his from the play of
light in which he sees every day, “be it the reflection of light in a
puddle by the side of a street, or the reflection of light on a car
bonnet that shines into my office during the day.” He says that
daylight is simply magic; from the way it grazes the façade of
a building – creating shadows, to the way it bounces around a
room. “The inspiration comes from being aware of light – rather
than the objects the light is illuminating.”
It is clear why Antony is so passionate about daylighting in
design as he outlines how this design process not only impacts
the aesthetics of a room, but also positively impacts our health
and well-being. “We have the opportunity with daylight to
enliven spaces in ways that are limited only by our imagination,
architects know this and through the history of architecture
we have many fine examples to draw upon,” he expresses.
Yet, despite his overall enthusiasm, he clarifies that it is an
individual thing, as some people are more susceptible to glare
and enjoy darker spaces, where others may embrace the light
and simply cannot get enough in their homes.
Acknowledging that we are different and that each of us has
a different relationship to light is important. The innovation
which Antony would like to see is the ability to control light
at an individual level so that each person can create a light
level that suits them. “This is not impossible as technology is
available to allow control of light,” he confirms. The next step
for designers is to integrate natural light into cities and
homes in order to start manipulating the light levels to suit
different individuals.

→
This West Melbourne home
provides a comfortable
internal environment while
reducing household energy
use by up to 90 per cent.
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Finding Light in Nature
Bioluminescence is nature’s flashlight – lighting the dark inner reaches
of the sea from a chemical reaction within living organisms. Most people
know bioluminescence from glowing blue waves in the ocean during
summertime, but a Dutch-based designer is entirely transforming the
way we consider forms of energy by developing sustainable light sources
from the natural occurrence.
Contributor: Teresa van Dongen / Designer

Teresa van Dongen’s background belongs in the
two disciplines of science and design, which is
how her bioluminescent light installation, Ambio,
came to be. Ambio balances two weights and a
glass tube half-filled with an artificial seawater
medium containing carefully selected unique
luminescent species. When the lamp is pushed,
the weights continue to move and glow – the
perfect example and visualisation of how to use
nature as a source of energy.
Teresa is fascinated by microbial life and says
there are so many man-made problems on this
planet that could be solved by using microorganisms the right way. “I want to show the
possibilities and sometimes quite unknown
innovations to a wider audience,” she reveals. She
explains that the light you see in the ocean usually
comes from micro-algae called dinoflagellates,
organisms which react to movement in the water
with a flash of light, a defence mechanism that
helps them ward off predators. “At the shore, this
can result in a spectacular light show.”
The microbes that Teresa uses in her work
for Ambio, however, are different. These are
much smaller bacteria, called Photobacterium
Phosphoreum and can be found on the skin of
many deep-sea creatures who use the light of
these organisms for their own benefit. Teresa
explains how she incorporated the organism
into Ambio. “We isolated them from the skin

Caption
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of an octopus, who has a symbiosis – a kind
of collaboration, with these organisms.” This
relationship is due to the Photobacterium needing
nutrients that the octopus can supply them; in
return, the octopus uses the light to communicate
in complex ways.
“The octopus can attract mates, distract
predators and attract prey with flashes of light
in its tentacles and on its head,” Teresa explains.
She notes that she used these specific microorganisms because they can, in return for
nutrients and in reaction to oxygen, continuously
emit light. “It is not a stress reaction, and they
don’t need to recharge after every flash, like the
micro-algae.”
After graduating in 2014, Teresa began
investigating alternative forms of energy and
light and researching the topic from several
angles. “At some point, while investigating algae, I
came across bioluminescence and was fascinated
by the beauty of the light,” she articulates.
Teresa quickly realised that, if she wanted to
keep bioluminescent organisms lit in a human
environment, she’d have to attach a pump to
supply them with oxygen. “I thought it was a
shame that I still needed an electric device to
show the light. I wanted to show that it was a
natural form of energy that just existed without
the use of a plug.”

One afternoon, Teresa and her team were at the
Delft University lab and switched a light off in
one of the rooms which they kept the
bioluminescent samples on a shaking plate.
Teresa explains that the moment they turned
the light off, they saw the samples were on.
The illumination was caused by the movement
of the plate and the oxygen in the air, mixing
with the liquid which caused the samples to be
continuously lit; “This is when I decided that I
would work with bioluminescence
and movement.”
During her research, Teresa realised that we
sometimes don’t understand our planet very
well. “If you take the oceans and deep-sea waters,
we haven’t even seen half of it yet, literally!” She
believes there are still so many sea creatures yet to
be discovered, but thanks to programs like BBC’s
Blue Planet, bioluminescence is becoming more
known. “At some point, deep-sea explorers had
the brilliant idea to turn off their searchlights and
started to discover a world of light deep down.”
She comments that modern sensitive cameras can
capture this dim light surprisingly well; “Before
this, most people had no idea that deep-sea life
could emit light one way or another.” Teresa
explains that people are very surprised to hear
about the amazing light tricks that sea creatures
perform to enhance their chances of survival in
the deep dark sea.

←
A star of glass tubes holds a fluid with a
special bacteria obtained from the skin of an
octopus in the installation One Luminous Dot.
Photographed by Hans Boddeke
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“I learned to accept the small
risk that comes with working
with living organisms”

After creating Ambio, Teresa was invited to make
an installation proposal for the Eyes on Talens
Award. She applied with a design for an immersive
bioluminescent installation titled One Luminous
Dot. “Upon entering the space you’d feel as though
you were out in space, but once you knew what
you were actually looking at, you’d realise that all
the light was just coming directly from our own
planet,” comments Teresa. “The one luminous dot
out there, that hosts all these forms of life.”
Teresa worked with two master students at
the Delft University of Technology on the
installation. One of them graduated on the topic
of bioluminescence, and both of them were
experienced in isolating and working with the
bacteria. The Photobacterium Phosphoreum that
Teresa initially worked with was separated from
the skin of an octopus that was freshly bought at
the local fish market.
Teresa notes the unpredictable nature when
working with bioluminescence; “The day of
opening for One Luminous Dot, the bacteria
were initially not emitting much light – with only
small dots of light.” Teresa says this had never
happened before. “Like magic, they only started to
shine bright minutes before the French Minister
of Culture arrived to see the installation!” The
team put the lack of light down to the mixing
of the culture and that the bacteria must have
been clotted together so from then on, added a
home-made shaking device to their lab. “I learned
to accept the small risk that comes with working
with living organisms,” remarks Teresa.
On the topic of sustainability concerning
bioluminescence and light, Teresa says the actual
implementation in daily life is very challenging
with the wild-type (naturally occurring)
Photobacterium. “These species are quite fragile
and demanding in terms of daily care.” I choose
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to work with the wild-type only, implementation
would thus always be for shorter periods, and that
is not necessarily energy-efficient or sustainable.
Other companies who have utilised the natural
occurrence of bioluminescence include the
French company, Glowee. Glowee is hoping to
tackle light pollution in the streets by using
bioluminescence instead of window lights. Each
bioluminescent bulb would be a transparent
shell containing a combination of nutrients and
oxygen, with the light taking any shape. Teresa
comments that although challenging, the goals
of Glowee is to create a more efficient microorganism that can emit more light with lower
maintenance demands.
When it comes to bioluminescence, there are quite
a few obstacles to overcome if you truly want to
implement it, “like the amount of light that is
emitted or bringing down the daily maintenance,”
Teresa comments. However, the French company
Glowee have successfully managed to alter their
life span from a few hours to a few days and has
been working on increasing the light intensity
since 2013.
For Teresa, the biggest challenge when
working with bioluminescence is maintenance.
“My light installations hold an artificial seawater
that only contains one type of bacteria.” This
means there is a great risk of contamination
with other species that will outgrow or kill the
bioluminescent ones. “But at the same time, the
monopoly position that we ensure for them,
allows them to grow so fast that you need to
refresh the liquid on a regular basis.”
Teresa van Dongen has also investigated other
fields of sustainability and collaborated with
various science institutes. Currently, she is
working with a team at Ghent University.

→
One Luminous Dot was inspired by
countless deep-sea organisms, many
of which have the extraordinary
ability to emit light.
Photographed by Hans Boddeke
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“The future of lighting can indeed
be made more sustainable thanks
to the natural resource of marine
organisms…”
They research micro-organisms that can clean
wastewater or for example, get rid of oil spills
and even clean up nuclear waste. These microorganisms also have a valuable waste product of
their own, electrons, which turns these organisms
into a possible source of energy.
Based on this research, Teresa developed Spark of
Life, a light installation that gets its energy from
microbes; these organisms don’t emit light but
provide the energy to power a device like an LED.
Since then, she has worked on enhancing the light
intensity and user experience. As a commission
for the Centre Pompidou, she developed Electric
Life – a living light installation which only needs
a bit of nourishment in return for its energy. “I
imagined that having to feed and thus take care of
it could result in a closer relationship between the
light installation and its owner.”
When Teresa was working with bioluminescence,
maintenance was her biggest challenge. Yet this
new system which Teresa is working on is more
robust and contains hundreds of different bacteria,
that together form a strong ecosystem. The electroactive bacteria, like the Geobacter, will be attracted
to live on a specially engineered electrode to which
they can excrete their electrons. This valuable
energy is then guided through an electrical
circuit where they finally power an LED light.
The advantage of this system over other systems
is that the bacteria battery doesn’t need any
external plug and that these systems could operate
independently from the grid. Teresa comments
on how this will change people’s perspective on
energy and where it is sourced from; “How will we
think about energy when we need to take care of it
ourselves and when we actually get something back
in return for our efforts?”

Teresa believes success in Biodesign and its
installations occur when there is a collaboration
between scientists and designers. “There is a
demand at the Ghent University in Belgium for
working with artists and designers to translate
scientific research into something tangible,”
she remarks. Teresa notes that without this
collaboration, research can continue for dozens of
years at the risk of never actually being executed.
“But designers can look at innovation from a
different perspective and find alternative ways to
implement things in our daily lives.” She says that
even if her dim lights are a drop in the ocean, it
would be a shame if innovation and discoveries
stay behind the closed doors of international
laboratories and science institutes.
Looking ahead, Teresa sees our future homes
being powered by other microbes like the
Geobacter, which although can not excrete light,
can excrete electricity. It is an exciting prospect
that promises sustainability in one way or another
and a concept that will no doubt impact the
lighting industry.
Through her unique designs like Ambio and One
Luminous Dot, Teresa aims to change the way
society regards light – presenting it as something
we nourish, support and maintain, rather than
perceived as a commodity. The future of lighting
can indeed be made more sustainable thanks to
the natural resource of marine organisms, and it is
designers like Teresa van Dongen who are not only
reminding us of that but also of nature's mysteries
within the ocean depths of our own planet.
CONTRIBUTOR
TERESA VAN DONGEN

is a Designer based in
Amsterdam

←
Ambio balances two weights and a glass
tube half-filled with an artificial seawater
medium containing a carefully selected
type of bioluminescent micro-organism.
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The Next Generation of
Lighting Designers
CLUE (Community Lighting for the Urban Environment) is
an international lighting competition for students and young
professionals around the world created to empower young
designers to consider societal issues and conceive innovative
solutions. The competition is over 15 years old and sets the
standard for young designers to develop forward-thinking
lighting concepts which stimulate challenging ideas and
recognise the individuals creating those ideas.
Contributor: Serina Tarkhanian / CLUE

CLUE President, Serina Tarkhanian explains that
the competition originated from a group of lighting
designers in Montreal. “The goal was to give young
design students the opportunity to think about
the future of lighting,” she expresses. Today, CLUE
is steered by a group of volunteer designers from
various walks of life. “We still believe in this today,
by means of looking at how lighting can be a
driving force for change in communities around
the world,” Serina comments.
The CLUE team is a mix of design related
professionals that range from architects, designers
and lighting designers. “I’m a designer, and I
design interactive educational experiences for
museums, schools, and cultural institutions,”
informs Serina. Serina is currently on sabbatical
for her master’s in Social Design at the Design
Academy in Eindhoven. “There, my work is focused
on the future of ageing. Within CLUE, I act as
president,” she advises. “Which means I work with
the group to establish a strong and continuous
vision for the organisation, amongst other things.”

Serina explores the 4th edition of the
CLUE competition, which was titled
Light and the Senses. This theme
invited students to develop a lighting
design solution that aided the users
of a city to reconnect and to better
their public spaces through the
use of their senses. “The winning
projects were innovative in that they
addressed specific contexts in highly
critical, poetic, and stimulating ways
through their designs.” Serina explains
that these designs told a story of a
community, a place, of the people there
– and seamlessly used light and other
sensory tools to make new, positive and
engaging narratives. “You can’t readily pluck
the concepts and place them anywhere else
either, and that makes them rather unique.”
The theme chosen for this year’s competition
is Light & Disruption. This new edition is about
having designers identify an urgency and to use

CONTRIBUTOR
SERINA TARKHANIAN

is the President of CLUE
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their design skills and critical outlooks to create
alternative tools, situations and narratives that
address these emergencies. “It can be hyperspecific to a community in part of the world or
speak to something that spans continents – that is
for the designer to decide,” elaborates Serina. She
explains that from this edition, CLUE recognises
how easy it is to fall into fatalistic discourses when
we look at disruptions around the world, “we want
to change that.” The theme wants young designers
to feel that they can have agency over what’s going
on in their communities and that their projects
could indeed change the tide.
The jury has no indication of what is to come
of Light & Disruption; “If we could predict the
designs, then we wouldn’t be doing a very good
job at fostering innovation!” CLUE wants to see
young designer’s unique point of views through
their designs. “What I personally hope to see are
less general and more specific urgencies, ideally
ones that are close to the participant in one way
or another.” There is tremendous importance in
exploring the role of light in emergencies as it
helps us understand where people’s priorities are,
“their realities, their issues… so that in turn, it can
responsibly act to those effects,” explains Serina.
“When the market is smart, it knows that what’s
good for people can be good for business.”
Serina brings our attention to the top winners
from the three last editions, “they are really worth
looking at but for very different reasons.” From
the 2016 edition called Lightius Loci, DMZ: N38
by Yeon Ho Lee, Woo Seok Jang and Dong Gyun
Ha from South Korea. CLUE explains that this
was particularly special for how such a beautiful
lighting intervention addressed a politically
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charged place. As provocations by North Korea was
intensified, designers Yeon Ho Lee, Woo Seok Jang
and Dong Gyun Ha saw an opportunity to express
unification with light.
DMZ is a frontline in North Korea, and lights
for monitoring run 24 hours a day, this means
electrical facilities are already equipped. DMZ:
N38, proposed a light-filled Peace Park as a
representation of world peace. Beyond the healing
of the physical dimension, the concept thought
about the emotional side of healing, using light.
The second design was from the 2017 edition called
One for Light, Light for All. The project was titled
Collective Polyphony by Andras Dankhazi and was
of particular interest to CLUE as it created a poetic
and unique connection between people and the
writhing sea, using light. The project was designed
to restore life at an abandoned oceanic shore in
Dublin. To achieve this; multiple touch controls
were planted to generate light and translate in realtime the tidal level, temperatures, strength, height
of waves and ever-changing seascape.
The third notable design for CLUE was from
the 2018 edition called Light and the Senses.
SOL, by Santiago Bautista, aimed to lighten up
the very grey and dreary Copenhagen. CLUE
acknowledged the power for this project, “from
SOL, light turned into a kind of therapy in the
public space,” comments Serina.
Serina says that given the market has a set of
goals that the competition does not, the projects
don’t aim to provide solutions to the market but
provide to the people. “It’s important to make the
distinction because the competition generates
ideas that would never come to exist if they were

“We exist because young people should
have a place to express themselves
regarding the future of communities
and the role lighting has in this…”
market driven.” It is because of this that the
market can look to CLUE for inspiration all while
gaining a better understanding of future realities
and opportunities.
“We exist because young people should have a
place to express themselves regarding the future
of communities and the role lighting has in this,”
explains Serina. “New generations of designers
are better equipped to do this than we give them
credit for – they should be supported in their
development process.” CLUE gives these young
designers agency; their mission is to create
opportunities for future thinking and designing.
The competition is about creating a space for
young people to imagine how the world could
be different, and what role lighting can play in
creating those possible realities.
The mission for CLUE is to create a stage for
ideas; within their means, they will build a bridge
between young designers and the forces that can
make those ideas become a project. The next stage
is for governments and companies to support
the work that comes from this. If governments,
companies or other groups are interested in

implementing the ideas in the market, this
is a bonus for CLUE. Collective Polyphony by
Andras Dankhazi, is one project that has been in
discussion for implementation. Serina says that
more and more local governments and groups
are showing interest in implementing not just
the winning projects, but the honorary mentions
too. “This is interesting because it makes new
precedents and new interesting relationships
between young designers, companies, and local
decision makers for how lighting design projects
can come to be.”
The most interesting insight for Serina is how
lighting solutions are being used in tandem with
other tools. “Participants are particularly good
at linking things that we are not used to seeing
connected because they don’t have a priori that
people in the industry have,” she explains. Serina
states that contestants draw parallels between
things and design in ways we don’t often see in
commercial projects. “This is quite interesting
when you are more confined by the market.”
Furthermore, the CLUE competition evokes
various sustainable solutions for the market.

For Serina, the most interesting aspect is
when projects provide ways to live sustainably
without going down the traditional paths of
eco-sustainability. “To me, the DMZ project was
sustainable in the sense that it spoke to a highly
unsustainable political reality.” The concept
showcased that young designers are proving
sustainability is not simply confined to what
is just green and eco-friendly, but also peacefriendly too.
Serina finds projects (such as the mentioned
DMZ: N38, Collective Polyphony and SOL)
entirely transformative and is particularly
excited by the designs she hasn’t seen and what
these concepts will address in the next chapter.
“I look forward to seeing the many ways in which
they will innovate and change the world,” she
concludes.
The CLUE association will continue to position
itself inside the broader community of the
lighting professionals and pursue the route of
being an internationally recognised leader in the
design community.
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The Smart(er) Way to
Control Lighting
Lighting control via Bluetooth is becoming a driving force in the
built environment, with industry leaders seeking this progressive
solution to enhance user experience and ensure high performance
and scalability from all fixture controls. Casambi is a professional
lighting control technology which entered the market in 2011, was
co-founded by Timo Pakkala and Elena Lehtimäki, and is rapidly
gaining recognition globally.
Contributor: Saara Guastella / Casambi

CONTRIBUTOR
SAARA GUASTELLA

is the Product
Marketing Manager
for Casambi

The Casambi solution runs its technology off Bluetooth Low
Energy (BLE). Saara Guastella is the Product Marketing Manager
of Casambi and is based in Como, Italy. She says that on top of
BLE, the Casambi technology provides a mesh network where
all the intelligence of the system is replicated in every node and,
in such a way, creates a system with no single points of failure.
“Such self-organising wireless mesh networks can control a
large number of fixtures from any point,” she comments. “It’s
more of a consensus-based synchronisation engine than just a
mesh network.”
Saara states that this technology works with a range of
existing luminaires or already installed wall switches and
can be integrated into LED drivers, bulbs or modules. “This
creates an optimal solution in terms of ease in installation
and functionality, with minimal additional hardware and
deployment costs.”
The goal of Casambi is to be straightforward and proactive,
Saara explains the primary differences between Bluetooth and
WiFi; “If WiFi is needed for the regular operation of a lighting
control solution, there is something fundamentally wrong with
that lighting control’s architecture.” Besides bringing problems
in performance, cost, power consumption and user experience,
WiFi adds a high vulnerability for cyber attacks and puts the
system’s security at risk. Casambi uses BLE and a tailored mesh
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network for regular operation so that no WiFi connection is
needed. BLE is a wireless technology and the only low power
wireless technology in all modern smartphones, tablets and
even smartwatches, this makes it the only mainstream and
future proof low power radio technology in the world.
“Both operate on the 2.400-2.4835 GHz ISM band. However, BLE
is more robust and not as sensitive to interferences as WiFi,”
Saara acknowledges. She says that WiFi uses Direct Sequence
Spread Spectrum (DSSS) and therefore does not hop or change
frequency but remains centred on one channel that is 22 MHz
wide. “While there is room for 11 overlapping channels in this 83
MHz-wide band, there is only room for three non- overlapping
channels.” Consequently, there can be no more than three
different WiFi networks operating close to one another.
BLE uses Frequency Hopping Spread Spectrum (FHSS) which
means it hops between channels to counteract interference
problems. BLE specifies 40 channels, separated by 2 MHz, of
which three channels are used as advertising channels, and 37
are used as data channels. Saara says a single point of failure
(SPOF) is a critical part or component of a system that, if it
fails, will stop the entire system from working. “SPOF are, for
example, routers, proxies or other physical or virtual web or
application nodes. A WiFi network has SPOFs, but a BLE
network doesn’t.”
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Driver manufacturers have traditionally implemented
standardised technologies or at maximum their own
proprietary protocols into their devices. It is for that reason
that Casambi comes highly requested from the customers of
driver manufacturers. Saara comments that it is an accessible
technology to implement; “so it has been revolutionising
the market on that front too.” She mentions that among
specifiers, the electrical department has traditionally planned
the lighting control solution and the lighting designer – the
lighting concept. Casambi has made it easier to implement so
that lighting designers can plan the lighting control solution
in projects. Proving its international popularity, Saara adds;
“Casambi has been very successful in Germany and the UK.
Germany, because of the various luminaire manufacturers and
the UK because of a high number of specifiers. Both countries
also have an interest in new technologies.”
Lighting control technology has advanced further in the
past decade than in the previous century. LEDs allow more
sophisticated and precise power than ever before, while
wireless technology means it is possible to control lights from a
handheld device. The founders of Casambi worked for Nokia at
the time when BLE was developed. “They understood that there
was a possibility to implement this technology in the building
industry, but they were not sure where,” Saara explains. After
a year of researching, they found that the lighting market had
a great need for good wireless solutions, so that’s where they
focused their attention.
Saara discusses a recent project which utilised the lighting
control solution; the project saw 8000 nodes added into a
hospital. “Casambi also recently launched a new firmware which
supports larger projects regarding memory, more user profiles
and the possibility to do all commissioning remotely (except
physically pairing the devices to the network).”
The IoT boom has influenced many data gathering software
platform companies to enter the lighting industry. “These data
gathering software platforms do not, however, provide good
lighting control functionality,” Saara observes. She comments
that Casambi saw an opportunity to first have excellent lighting
control functionality in place before implementing all IoT
functionality. “Casambi has not made firmware changes for the
future but has exciting plans for this market as well.”
Amongst its efficiency, Casambi positively impacts the market
from a cost-effective perspective too, as the wireless solution
is more economical than a wired one. “No wires are needed,
but less hardware is required as most of the functionality is
cloud-based software,” Saara comments. She adds that the
Casambi App is entirely free of charge and commissioning
and maintenance costs are also lower as less time is needed.
“The Casambi addressing process is an automatic pairing one
which is extremely fast. After that, all functionality can be done
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Lighting control technology
has advanced further in the past
decade than in the previous
century. LEDs allow more
sophisticated and precise power
than ever before, and wireless
technology means it is possible
to control these lights from a
handheld device.

remotely.” Saara confirms that the investment in the lighting
control solution is made once and after that, all Casambi
updates are made over-the-air.
Another benefit of Casambi is the ability to control the best
possible lighting conditions for humans to fit their circadian
needs. This lighting needs to be a solution where people get as
much natural light as possible and have the electrical lighting
complementing daylight when daylight is not available. The
Casambi technology allows a lighting designer, with the knowhow of how to plan the best possible lighting to fit human needs,
to design a Human Centric Lighting concept for each application.
Casambi works in cohesion with Human Centric Lighting in
the function that it allows for any sensor to be used, decide
the amount and the kind of artificial light needed, based on
real measured sensor data. Casambi allows manufacturers
to produce luminaires with a correlated colour temperature
between 1000 and 10,000K. The solution also provides tunable
white and a dimming curve that the planner can adjust to fit
the project at hand. From here, scenes and animations can be
created with specific values at specific times.
Of course, like most innovations, comes hesitation. Saara
comments that there is a lack of knowledge on the wireless
cloud-based solution’s security and therefore, a lack of trust in
the technology. “A bank might be scared their details can get
accessed through the lighting control solution or a school with
their student’s records.” Saara reassures that this is impossible,

as the lighting control solution is its own network, and not in
contact with the building’s systems in any way.
Casambi is best suited for the refurbishment of old buildings
where no new wires can be installed. It is also an excellent
solution for modern-day offices that change layouts frequently,
where the lighting solution needs to be equally flexible. Saara
notes that given road lighting doesn’t form a mesh network
(as the luminaires are placed in a long row), Casambi is not an
ideal solution in this scenario. “The advantage of a robust mesh
network loses its purpose.”
Data security is one of the most critical topics for Casambi.
“Network data needs to be available for servers so they can
fully function, but only authorised people can have access
to the data,” Saara adds. Network images are encrypted, and
very little personal data is stored. “Overall end-to-end security
architecture follows the industry's best practices.”
Casambi is lighting control for the modern world. Based on BLE,
the solution is proving to be the only mainstream and future
proof low power radio technology in the world. With a variety
of benefits and possibilities for user interaction, it’s no wonder
why the technology is shaping the future for lighting control in
the built environment.
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The Architect, Lighting
Designer and the Light
As architecture continually evolves with a distinct shift in
trends and new technologies, the task of lighting must
adapt too. Lighting design, as we know it, serves to develop
well-formed, human-focused concepts in architecture.
Fostering understanding between design professionals is
the key to a successful and cohesive outcome.
←↙
A privacy screen
interacts with bond
wind and sun, providing
evening illumination
at night – suitable for
encouraging sleep.

Contributor: Andrew Jaques / The Flaming Beacon

So the question remains: What is creatively possible
when a truly transparent and synchronised
relationship is built between the two disciplines?
Jaques is a Director at The Flaming Beacon, an
international lighting design consultancy located
in Melbourne and Berlin. Jaques emphasises the
importance of synchronicity between daylight and
artificial lighting design, as well as the relationship
between architects and lighting designers. As a
designer, he believes in investigating all lighting
opportunities from the very beginning of every
design collaboration.
There are currently various conversations around
Human Centric Lighting (HCL) in the industry on
how it can be used within buildings to improve
working and living conditions. At its core, HCL
is aimed at exploring the visual and non-visual
(physiological and emotional) benefits that can be
derived from lighting.
Jaques believes discussions around HCL, especially
in Australia, tend to be limited to indoor lighting;
“this is understandable as we are blessed with an
abundance of natural light.” He says it is because
of this; the design community may be missing
a golden opportunity to make spaces better to
live and work in by engaging even more with
natural light. “Ask any lighting designer who their
favourite architects are, and they will invariably
mention those who considered natural light
essential in their planning and design of spaces.”
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In Australian conditions, it is a certain possibility
to design houses that rarely require the addition of
artificial lighting throughout the day. “Houses can
introduce sunlight modulating elements to remind
the inhabitants of their connection to the natural
world outside, the time of day, the time of year and
to imagine the sounds of the outside, or the source
of the shadows that infiltrate and render their built
environments,” expresses Jaques. He says that by
making these direct or indirect references to our
natural world, we are further connected biologically
to the natural rhythms we seek.
For a more holistic approach to how light can
influence the built form and improve well-being,
Jaques believes architects require the assistance
of lighting experts more than ever. This support
would inevitably mean a shift in the traditional
role of both the architect and the lighting
designer, whereby a more collaborative approach
is required. “No longer would the interface
between natural light and architecture be solely
the domain of the architect, but conversely neither
would the artificial light be the sole responsibility
of the lighting designer,” Jaques expresses. The
joint interest of both disciplines would showcase
light and its ability to define spaces and positively
affect people’s well-being.
Jaques conveys that for this to happen, two things
need to change. Firstly, the lighting designer
would need to be involved in the overall design

process at an earlier stage to enable a
meaningful dialogue on the requirements for
good daylight and artificial light. “Often lighting
designers are brought into the project after the
architectural concept has already been signed
off and by this time the opportunity to add
creatively to the manipulation of natural light
is greatly reduced,” he indicates. Secondly, both
the architect, interior designer and the lighting
designer need to appreciate what each other
brings to a successful project. Jaques further
clarifies, “this is so that form and ambience
become inseparable in the dialogue.”
This prospect was explored recently by longtime
collaborators, Jaques and architect Johannes
Hart of Layan Design Group. “The project was
a renovation to an Edwardian house located
in a built-up inner Melbourne suburb, with
neighbouring dwellings abutting the property on
three sides,” Jaques explains. The pair decided early
on that they could find several exciting ways to
bring natural light into the house throughout the
day. Jaques says that Johannes skilfully organised
the plan around a central courtyard with full
height glass on three sides to bring maximum
light into the living spaces. Two sets of skylights
were then introduced to allow the midday sun to
glance the adjacent walls, which revealed the deep
horizontal mortar joints that were an important
feature of the architectural language.
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An Edwardian house located
in Melbourne showcases
the collaboration of both
disciplines and its ability to
define spaces.
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“…form and
ambience
become
inseparable in
the dialogue.”

A dance of light
and shadow
A low horizontal window looks out to a winter garden,
with a horizontal mirror integrated under the external
steel facia to redirect the sun back through bamboo
clusters to create a play of light on the brick wall.

The renovation featured a low horizontal window which was
created to look out to a winter garden, with a horizontal mirror
integrated under the external steel facia to redirect the sun
back through bamboo clusters to create a play of light on the
brick wall. Jaques explains that the leaves of the bamboo were
intentionally removed from the lower portion of the stems so
that it is through the movement of the shadows on the wall
behind, that the scale and density of leaves are understood,
“as is the intensity of the wind.”
Upstairs the main bedroom and ensuite feature full height
glazing along the north face which required a privacy screen
for local code compliance – to block views into the
neighbouring properties. The conclusion was to create a
screening device that could interact with both wind and sun,
work as a privacy screen and provide evening illumination at
night suitable for encouraging sleep.
Jaques and Johannes were inspired by the modular
constructivism that informed American-Austrian sculptor,
Erwin Hauer’s work from the 1950s and 1960s. The pair created
over 900 modular devices that had a curved hollow form and
arranged them in alternating planes to create various layering
to the interior shadows. “As the sun moves throughout the day
the shadows they form are moving in and out of focus, and the
translucent nature of the modules helped reduce the contrast
to provide a more serene environment,” Jaques explains. The
modules self-illuminate at dusk and are programmed to
dim down when night falls, transforming the interior space
into a softly glowing amber volume.
Jaques admits this ambitious screen was possible because
he (the lighting designer) had a deep appreciation for what
the architect was trying to achieve and vice versa. “Various
screening devices were discussed before settling on the final
version,” he confirms. The interior palette was limited to only
a few materials to allow the ever-changing play of sunlight to
be the feature. Even during cloudy days, the limited materials
A playful relationship of light
and shadow cascades across
the interior facing brick wall.
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↗
American oak joinery has
warmth when hit with
natural light in the kitchen.

CONTRIBUTOR
ANDREW JAQUES

is a Director at
The Flaming Beacon
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(primarily cream bricks and oak timber) as well
as minimal decoration, allowed for a deeper
appreciation of the subtle variations and qualities
of the materials.
This positive collaboration continued into the
interiors where the lighting was heavily integrated
into the bespoke joinery elements, and decorative
lights were selected and designed together. Jaques
explores the design; “this included a custom sixmetre long kitchen shelf seamlessly integrated
with a range hood containing six channels of
tunable LEDs used for task light, indirect light
and a dining table light.” A large reason for the
success of the project came from a shared vision
by the design team to manipulate, filter and
control the light – both natural and artificial for
the benefit of the owners.

The role of lighting design, (both in its artificial
and natural state) within architecture is a complex
one which should be approached with a sense
of synergy. Integration of the two disciplines
is imperative and for lighting designers and
architects alike, a seamless way to ensure the
approval of everyone involved in the project.
With this highly integrated collaboration, both
the architecture and lighting design is validated
within the build and ensures the project emerges
as cohesive.

The ambitious screen was
possible given both the lighting
designer and architect had a
deep appreciation for what the
other was trying to achieve.
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Lighting
as a Service
By offering razors to customers who agreed to sign
up for regular replenishments, the Dollar Shave Club
was one of the first direct-to-consumer startups
that successfully worked through a subscription
model. With the likes of Netflix, Spotify and
Office 365, subscription-based services are swiftly
taking over all facets of our economy – including the
built environment.
Contributor: Craig DiLouie / Lighting Control Association

From grooming products to vegetables, entertainment to cars: providing
services and products by subscription is a shift in the way organisations are
building long-term relationships with their consumers, and lighting is next in
line. With so much emphasis on subscription-based services, it's no surprise
lighting organisations have followed in the footsteps of Apple and Spotify.
Lighting as a Service (commonly referred to as LaaS) means customers pay
a monthly fee for the lighting service to upgrade their lights, rather than
a significant one-time capital investment. Similarly to their Amazon, gym
membership or car lease subscription, LaaS gives consumers continual access
to the goods and services which LEDs provide – essentially, using the light
when they want it.
As the Subscription Economy marches into new industries, LaaS is proving
to be more prevalent in commercial and citywide installations of LED
fittings, particularly in retrofitting buildings and outdoor facilities. LaaS
aims to reduce the installation and maintenance costs and facilitate the
growth of the LED market – and in doing so, manufacturers and service
providers are offering new financial structures which address the pain
points of their customers.
Craig DiLouie, education director for the Lighting Controls Association,
confirms that LaaS allows the lighting upgrade to be accounted for as an
operating expense and can be paid as a monthly fee that is ideally less than
the energy cost savings, generating instant positive cash flow. He explores
the benefits of this new business model in the industry, “LaaS addresses two
major barriers to installing LED lighting in existing buildings: the initial cost
of purchasing a new lighting system and fear that any technology installed
today will be eclipsed by future tech,” he explains.
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The Growth of
Subscription Services
of international adults wish
they could own less stuff
of adults across 12 countries surveyed
have subscription services compared
to just 50% of adults five years ago
Data sourced from: zdnet.com
of international adults
believe that a person's
status is no longer defined
by what they own

CONTRIBUTOR
CRAIG DILOUIE

is Education Director
for Lighting Controls
Association
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Craig reiterates that the first barrier
is addressed by paying for new
lighting as a monthly fee offset
by energy savings. The second
is addressed by either including
upgrades in the contract or replacing
the old system at the contract
end date without being tied to it.
“By reducing risk and simplifying
financing, LaaS can facilitate
a lighting upgrade that might
otherwise be delayed or not gain
approval,” Craig reports.

But like anything, LaaS comes with
its downsides. Craig establishes the
first disadvantage being that the
owner is tied to the contract and its
terms while it’s in effect. Second is
that subscription programs typically
impose a higher overall cost than if
the owner paid a lump sum upfront.
So, like any payment program, the
interest and fees associated with
breaking the total cost into monthly
fees would end up costing more,
resulting in a loss.

Growing implementation of the
Internet of Things (IoT) with lighting
services is expected to increase the
adoption of this service worldwide,
with an expected growth rate of 46.3
per cent over the next five years.
LaaS is well suited to the adoption
of more advanced, premium system
options such as intelligent control,
connectivity, and data collection
considered an entry point to
implementing Internet of Things
capabilities. Craig confirms that
these benefits are driving adoption
to what Navigant Research predicts
may be a $2.6 billion global market
by 2026, experiencing a compound
annual growth rate of 16.6 per cent.

LaaS has some similarities with
other industry financing models,
including leasing and performance
contracting. With leasing, the owner
pays an ongoing fee for the use of
lighting equipment. Craig explores
this method; “The owner or a third
party owns the lighting, there are no
guarantees of energy savings, and
additional services such as upgrades
or maintenance may or may not
be included in the contract,” he
states. With a performance contract,
Craig says that a third party such
as Energy Services Co. provides the
lighting, which the owner pays for
from energy savings. “From there,
the contract may or may not include
upgrades and maintenance.”

Craig confirms that as a relatively
new and evolving financing model,
LaaS approaches vary in the market,
ranging from simple financing to
financing-plus-turnkey services
such as audit, design, installation,
upgrades, maintenance, and even
data collection and location-based
services. According to Navigant
Research, a shift from financing-only
to financing-plus-full service is a
trend in LaaS.
In one example, LEDs are provided
by a third party on a subscription
based three to seven year contract
that includes maintenance and full
warranty. In some cases, services such
as control system onsite support and
training may be packaged and sold
without financing being included in
the agreement, producing another
variation. Across the models, Craig
says the owner may take ownership
of the system at the end of the
contract. “Upgrades may occur
during the contract, or the owner can
upgrade to new technology at the end
of the contract.”
In some instances, lighting
manufacturers offer programs
which offer a turnkey service with

LaaS aims to reduce the
installation and maintenance
costs and facilitate the growth
of the LED market – and in
doing so, manufacturers and
service providers are offering
new financial structures
which address the pain points
of their customers.

financing. These companies are now
looking into adding services related
to human-centric lighting and data
as demand grows with an awareness
of these trends. In another instance,
a manufacturer combined a turnkey
service with a financing approach
in which the owner pays for the
equipment out of shared energy cost
savings and then takes ownership at
the end of the contract. “To further
reduce owner risk, the organisation
guarantees a minimum level of
savings," Craig comments.
The European market for LaaS is
expected to witness the fastest
growth rate between now and 2025,
with this growth attributed to an
increase in demand for energyefficient lighting systems. The
global LaaS market is witnessing
growth steadily with the market
anticipated to have an increase
due to collaborations between
manufacturers and distributors.
The opportunity to capture
significant energy savings sooner
is a huge benefit to businesses with
LaaS. Craig says that while LaaS may
not be singularly transformative,
but as a potentially strong trend, it

may facilitate the adoption of LED
lighting, particularly intelligent
lighting, by offering an option to
defray upfront capital investment.
With the increasing demand for
LaaS and its applications, companies
have the opportunity to expand
their services in the market through
different strategic approaches.
Despite the obvious benefits of
LaaS, businesses that want to
succeed in this service need to orient
themselves around customers,
rather than lighting products. The
key, like any other subscriptionbased service, is to understand how
services are being used and, based
on this insight, create a compelling
customer experience. Lighting is
evolving at a rapid pace, meaning
LaaS requires new models of
thinking and new flexible systems to
evolve with these trends.

In this new world
of subscriptions,
consumers can access
on demand anything
from razors to shared
co-working spaces.

Netflix is a streaming service that allows
members to watch a variety of TV shows,
movies and documentaries on various
internet-connected devices. In the second
quarter of 2019, Netflix had over 151
million paying streaming subscribers
worldwide as well as over 6.56 million
free trial customers.

WeWork is a provider of shared
co-working workspaces and office
services in 77 cities and as of June 2019,
was valued at 47 billion U.S. dollars.
Their subscription model allows teams
to access worldwide locations – whether
its phone booths, hot desks, lounges, or
printing and scanning.

Dollar Shave Club delivers razors and
other personal grooming products on a
monthly basis to customers by mail. The
American based company is still gaining
subscribers at a rate of 10% a year and
by 2018, recorded 3.9 million subscribers.
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The Rise of the
Sustainable Home
The banning of plastics is just one movement in sustainability
which has resonated well with Australians. Research shows
that a third of urban Australians prefer to buy products sold in
eco-friendly packaging (32%) and produced using sustainable
sourcing methods (34%). With the need for more environmentally
friendly and sustainable solutions – plastics are just the beginning
of this movement.
Contributor: Richard Evans / MIRRECO™

MIRRECO™ is the Perth-based company
committing itself to sustainability by driving the
potential of industrial hemp, showcasing the new
way of processing the plant to develop building
panels which create affordable, carbon-neutral
housing. The construction industry is responsible
for 39 per cent of CO₂ emissions globally, through
the manufacturing of materials, transport,
construction practices, running and maintaining
buildings. MIRRECO aims to de-carbonise and
reduce this emission output by sourcing and
working with local companies in Western Australia.
Richard Evans is the CEO of MIRRECO and says it
is no longer acceptable to design buildings which
perform to a level required to minimise an impact
on the environment during its built life. “We must
consider the impact during the manufacturing of
materials and assembly methods to construct the
building.” He confirms. “Mies van der Rohe’s ‘Less is
more’ is not just an architectural and design moto;
it can be an inspiration for other aspects of life too.”
MIRRECO’s basic principles follow the concept
that the less adverse impact we create in the
environment, the greater sustainability we will
gift future generations. Richard showcases these
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beliefs by introducing the world’s first Lumecast
prototype house, designed by Arcforms, which
uses hemp combined with a range of other
sustainable technologies. “Lumecast is guiding
the way to a more sustainable world. Lume
derives from the word luminous, and cast from
the formation process of the hemp panels and
together they are highlighting the way to a
sustainable future.”
The dwelling for the build will be activated at the
East Village at Knutsford, a project in Fremantle,
Western Australia. East Village will be a living
laboratory, with the first smart, hemp-based house
taking its place amongst 1,000 other properties in
the ground-breaking development. Other features of
East Village will include electric vehicle fast charging,
solar panels, battery storage and water initiatives to
bring waterwise living to life at the estate.
The futuristic design ensures modern interiors
will not be compromised through its sustainable
design practices and demonstrates how luxury
can be achieved while managing to meet
sustainability targets . “MIRRECO strives to deliver
ultra-low, embodied energy products, ultimately
achieving carbon-neutrality, and carbon-negative
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status in the not too distant future,” comments
Richard. He confirms the home has been
constructed with Carbon Asset Storage Technology
(CAST®), hemp building panels for the floors, walls,
partitioning and roofing.

CONTRIBUTOR
RICHARD EVANS

is the CEO of MIRRECO

Richard explains how this innovation is a
possibility and taking carbon architecture to
the next level. He explains that hemp matures
in as little as three months; “When efficiently
harvested with a mobile, solar-powered hemp
processing machine, hemp can be converted
into a raft of raw materials, providing the basis
for countless products and, more importantly,
capture and store CO₂ in housing, buildings and
other infrastructure applications.”
The Lumecast homes can monitor internal air
quality, use energy-producing glass to power the
home, reflect any architectural aesthetic, all while
seamlessly integrating into any urban and rural
setting. “They also have a minimal in-situ impact,
casting little more than a shadow on the ground
which they occupy and capture CO₂; delivering
big dividends for our environment and producing
a tradable carbon asset,” elaborates Richard.
With these rapid scale homes an exemplar of how
we can live, connect and better respond to
our surroundings.

Bespoke framing contains solar glass which
converts light into electricity, feeds the
developments 670 KWh, PowerLedger battery,
which in turn, supplies the community’s microgrid system. “Also installed is a voice-activated,
smart home energy management system,” Richard
informs. He says this gives occupants control over
energy management, air quality, moisture and a
myriad of other smart functions.
IoT connectivity is provided, which collects
and analyses data in support of MIRRECO’s
ongoing research and development into low
carbon, energy-efficient net-zero solutions. This
connectivity aims to reinforce neutrality in the
built environment with the management of
energy and emissions via intelligent, sustainable
measurement, analysis and application.
Richard says that the Lumecast home will be
blockchain-enabled and managed through a
bespoke platform; “It will provide traceability
in the supply chain capturing provenance for
sustainability guarantees, tracking and capturing
carbon content levels for future carbon trading
schemes,” he confirms. “Plus, the highly energyefficient design will reduce energy draw, and
therefore assists the opportunity to trade excess
energy within the micro-grid.”

MIRRECO’s basic principles follow the
concept that the less adverse impact we
create in the environment, the greater
sustainability we will gift future generations.

←↗
A render of Lumecast in
East Village showcases
how the prototype is taking
carbon architecture to the
next level.
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It is no longer acceptable to design
buildings which perform to a level
required to minimise an impact on the
environment during its built life.

The lighting design in Lumecast was focused
more on visual comfort rather than outright
energy efficiency. However, some design elements
contributed to the eco-friendliness of the
house and will capitalise on the natural lighting
elements of the building architecture.
LED cove lighting runs down either side of the
structure, providing a low glare, indirect ambience
throughout, with each section broken up into
zones to provide ambient light only to areas that
require it. During the day when natural light is
plentiful, the cove lighting can be switched off
to save energy. A length of 3-circuit track runs
down the full extent of the home, with lights
connected in groups assigned to each circuit to
allow for switching control. With this application,
spotlighting enables a focus on task areas where
high levels of lighting are required, rather than
illuminating the entire space.
Honeycomb lenses are utilised in track lights
aimed across the room to reduce the possibility
of glare. The smart home lighting control system
will provide various advanced functionalities to
Lumecast, with the lighting design preconfigured
to allow for multiple sustainable solutions.
MIRRECO confirms that all lighting used
throughout the home is energy efficient with high
lumen/watt efficacy. “LED lighting is a great way
to contribute to the reduction of CO₂ emissions as
they use far less energy and last longer, resulting
in less waste,” Richard states. Smart circuiting of
lights means only what is necessary to illuminate
a particular use-of-space is turned on. Meeting the
Australian National Construction Code standards,
the lighting design provides 20lux for safe
movement, while maximising the use of natural
lighting. Richard confirms that the building
makes effective use of natural light through
the glass facade with natural light penetration
into every space possible.

The sustainable home will contain no mechanical
cooling or heating. Instead, passive heating and
cooling techniques will be utilised to ensure
occupant comfort, to achieve passive house
certification. “A passive house design also means
the homes are hermetically-sealed, so minimal
air will leak in and out,” verifies Richard. Energyefficient ventilation systems are to be installed, to
ensure fresh air flows throughout the home too. In
another forward movement, energy generated from
north-facing curtain walls will be utilised to provide
instantaneous hot water for the kitchen, bathroom
and wet areas from the hydronic heat pump.
The home will also prove to be extremely waterefficient, with all rainwater collected from roof
structures and diverted to an underground tank,
incorporating smart metering. The water will be
utilised for toilet flushing, in the laundry and for
reticulation purposes, to conserve mains water.

this sustainable community. With an onsite
living lab, this will provide real-time monitoring
of the system, and data visualisation that will
be available for researchers, students and other
interested parties to further their understanding
of how these systems can work.
Lumecast carbon architecture will be adorned
with V-ZUG 10-star rated efficient appliances. The
East Village sustainable community development
is a collaboration between Landcorp, the
Australian Government Smart Cities Initiative,
energy and infrastructure providers and other
major industry players. “Lumecast is just one
of 36 innovative energy-efficient homes to be
built in the first stage of the East Village site,”
Richard reports. Project collaborators will reduce
energy use and cost for each occupant, while
simultaneously helping to save the planet.

CRC for Low Carbon Living who work towards
lowering carbon emissions in the built
environment will monitor the performance of
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Subscribe Now
Launched in September 2018, Universal Light is a
biannual magazine with contributions by lighting
experts for the lighting specifier community.

With contributions from
international leading practitioners
and renowned photographers,
Universal Light gives insight into the
growing recognition and importance
of lighting in architecture.
Published by Unios, Universal Light
comes together in collaboration with
leading voices in lighting and design.
More than a collection of case studies

and products, the magazine moves
the conversation towards advancing
technologies, the changing nature of
specification and the maturation of
digital innovations.
Distributed to every corner of
Australasia with a circulation of
4,000 copies, Universal Light seeks
to spread a unified passion for light
for all environments.

ENQUIRE FOR FREE PRINT EDITION AT UNIOS.COM/UNIVERSALLIGHT

Interested in
contributing to
Universal Light?
We are looking for contributors. If you
are an architect, engineer, consultant
or lighting designer and are interested
in contributing to the Universal Light
magazine, get in touch with the Unios
team. Universal Light covers a variety of
topics ranging from new technologies in
lighting to groundbreaking designs for the
built environment.

EMAIL HENRY@UNIOS.COM
PHONE +61 8 924 8 1888

About the Publisher
We are an Australian lighting brand that takes the complexity out of lighting
by creating products and digital tools to deliver better project outcomes.
Our meticulously developed products combined with simpler configuration
tools and information access allows you to focus on what is most important,
delivering a purposeful and well-planned project.
LEARN MORE ABOUT US AT UNIOS.COM

Instagram: instagram.com/unioslight
Facebook: facebook.com/unioslight
LinkedIn: linkedin.com/company/unios
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