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Mitigating pollution — CFCs the gold standard
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14 years between basic scientific research (1973) and signed international agreement (1987)



CFCs unfair advantage — cost neutrality
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Mitigating pollution — Electrical Lighting s,
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e 1879 -Thomas Edison's invention of a practical incandescent light bulb

600
e ...I..IlnlIIIIIHH||H||||

1936 1947 1959 1964 1969 1975 1978 1981 1984 1987 1990 1993 1996 1999 2002 2005 2008 2011 2014 2017 2020 2023
Year

500 4

400 4

300 -

[=]

Mumber Articles

20

(=]

100 4

o

=

140 years since the introduction of the electric light bulb and >20 years since the ecological
impact of light pollution documented, yet we still have a long way to go to solve the problem



Let’s talk about the science...

My uncle was a great professor at
MIT for many years. Dr. John
Trump. And | didn't talk to him
about this particular subject, but |
have a natural instinct for science,
and | will say that you have
_scientists on both sides of the
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e 11-18% of landmass
 30% light spill along coastlines

* 6% growth annually



> 28% of vertebrates and 63% of invertebrates are nocturnal
30% of threatened species (inc plants) live in our cities

Light-spill from our cities be seen >50km away

Serendip Sanctuary. Photo: Joanna Durrant



Artificial light changes the
physical properties of the
nocturnal environment

* Increases nocturnal brightness
* Changes the colour of the night

* Masks natural transitions in light




The things we can see

Predation risk

Disrupts movement and activity
Alters foraging

Disrupts sleep

Turns night into dusk (all night)
Fragments the environment

Hides the stars

The things we can’t see

Increased disease
Altered immunity
Changes in hormones
Disrupted microbiome
Species that have left!
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Our knowledge
of aquatic
environments is
relatively poor

The science is
good but not
many people are
studying them
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Light Pollution
affects
globally
protected
areas

Gaston et al 2015 ) <5% [ 5-10%
Guette et al 2018 ) — B 10-17% W >17%
_ 1<3% | _13-6% B 610% B >10%



Light Pollution
Implicated in
Biodiversity

Declines

Knopp et al 2017
Owens et al 2020
Bucher et al 2023




Lighting’s disadvantage - Lots of costs

\

MELBOURMNE

Lowpr Y ol atall iV

| (zero as starting point)

e All options costly in some
context

Three —
options Different colour  Consumers do notice
to
blue-reduced
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* The science tells us only one
will actually solve the problem

Shift timing
(dark refugia during night or

sensitive periods of lifecycle)




More Actual Science — Apparently, we can’t just go with our gut!
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llluminance lower than that of a full moon can affect the
behavioural and physiological responses of individual species as
well as communities and ecological networks. (2023 Philosophical
Transactions 3/8:1892)

Life on earth has evolved to optimize fitness everywhere - different
species and potentially individuals respond in different ways to
wavelengths of light (even blue). No single colour shift will be good
for all. (Aulsebrook et al 2020)

Sensored lighting is optimal, but what part of the night should you
keep dark? When lights turn on, they can startle and might make it
actually worse. (Sordello et al 2022)



Mitigation Measures Must Balance Human Conflict
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More lighting alone does not create safer
cities. Look at what research with young
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Global Shift to LED Street Lighting

Could our own
biases be
influencing our
choices and
decisions?
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Minimising and Mitigating Impact: Challenges

Lighting Standards

 Focus on human vision and safe movement
 Little attention to ecological effects
e Few maximum limits

Responsibility for lighting is diffuse

* Lighting sits across many areas of local government
* Input from consultants, developers, suppliers . l|||||||||||;|||||||||n,,gmlll|l‘lll‘(
* Need for clear guidance across organisations | ]




Minimising and Mitigating Impact: Opportunities

Lighting Standards

* Existing scope for improved lighting
e Existing carve-outs for ecologically sensitive areas
* New amendments are marginally improved
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Lighting
Engineers and
Designers

Ecologists and
Wildlife
Biologists

Urban Planners
and Architects

Technologists
and Innovators

This is what ChatGPT provided...

Policy Makers
and Advocacy
Groups

Climatologists
and
Atmospheric
Scientists

Educators and
Outreach
Specialists

Solving

light
pollution

Astronomers

Neuroscientists
and Sleep
Researchers

Environmental
Health
Researchers

Sociologists

Psychologists

Anthropologists
and Cultural
Researchers

Energy and
Sustainability
Researchers




Eliminate i
e Turn off the lights (when/ where we can)

Mitigate <
* Shield lights (reduces spill and glare) L0
* Make sure they face down P
* Change timing/colour/intensity

Understand

* Assessment is critical but knowledge of
who you need to convince and their
priorities is critical
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