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,ntroduction to the Kaikōura 'ark 6k\ 7rust ProMect � Responsible Lighting Guidelines
7he purpose of this docuPent is to outline hoZ responsible lighting can be achieYed for both interior and e[terior situations� ,t¶s been produced to 
help the reader understand Zhat can be accoPplished� Zhether Podif\ing e[isting lighting or starting a neZ proMect� 7he guidelines go aboYe and 
be\ond the PiniPuP reTuirePents often found in local council district plans� and the\ shoZ hoZ to achieYe the best outcoPes for reducing light 
pollution and hoZ to attain all the associated bene¿ts�

7he docuPent is structured to proYide a general oYerYieZ Zith soPe guiding fundaPentals and principles� ,t is then broken into hand\ sections 
to help the reader to ¿nd the best practice lighting guidance releYant to their speci¿c needs� ,t shouldn¶t be relied upon on its oZn but read in 
conMunction Zith other releYant lighting reTuirePents�

7here are no doZnsides to responsible lighting and the bene¿ts are so broad�reaching and Zidespread it¶s a Zise and prudent approach for toZns 
and cities that Yalue sustainabilit\� 1ot onl\ do best lighting practices proYide better conditions for safet\� securit\� health� and Tualit\ of life� it 
also saYes Pone\� reduces energ\ consuPption� and loZers carbon ePissions and Paintenance/operation costs� and there is far less iPpact on 
Zildlife� ecolog\ and the enYironPent� 

7hank \ou for taking the tiPe to read this docuPent Zhich has been carefull\ produced b\ the Kaikōura 'ark 6k\ 7rust� :e Zould be Yer\ happ\ 
to assist Zith an\ Tueries \ou Pa\ haYe regarding content of the docuPent� :e can be contacted at kaikouradarksk\#gPail�coP

7he Kaikōura 'ark 6k\ 7rust forPed the dark sk\ initiatiYe Zith the aiP of becoPing an ,nternational 'ark 6k\ ReserYe� 7his Zill ensure long 
lasting protection of our night skies and dePonstrate to the Kaikōura coPPunit\ and be\ond� the bene¿ts and beaut\ of cleYer� creatiYe� Zell e[e�
cuted lighting� ,t is iPportant to understand becoPing a 'ark 6k\ ReserYe is not about ³being in the dark´� it is about the responsible PanagePent 
of arti¿cial light at night and the Pitigation of light pollution� :e hope \ou are inspired b\ Zhat Ze Zish to create for the Zider Kaikōura 'istrict�

2ur 9ision
³7o encourage the protection� enhancePent� and preserYation of the e[ceptional 'ark 6kies of the Kaikōura 'istrict�´

2ur 6trategic 6tatePent
7o achieYe and Paintain ,nternational 'ark 6k\ ReserYe status for the Kaikōura 'istrict through accreditation Zith the ,nternational 'ark 6k\ 
$ssociation� :e aiP to reduce light pollution b\ Panaging arti¿cial light at night �$L$1� in our natural and built enYironPents� including the lighting 
of urban streets� rural roads� residences� businesses� public Yenues and spaces� 7he outcoPe Zill produce long�terP social and health bene¿ts� 
an enhanced econoP\� and better protection of the 7akiZa of Kaikōura� its enYironPent and ecological s\stePs�

7he )uture
Responsible lighting pla\s a ke\ role in helping 1eZ =ealand attain the enYiable opportunit\ of becoPing a dark sk\ nation� boosting our countr\¶s 
reputation around the globe as a ³Pust Yisit´ destination� )eel free to reach out to us if \ou haYe an\ Tuestions or Zould like to get inYolYed Zith 
our initiatiYe� <ou can ¿nd Pore inforPation on our Zebsite about light pollution and hoZ to reduce its effects� as Zell as hoZ to enMo\ our Zonderful 
night sk\� kaikouradarksk\�n] :e hope \ou Zill ePbrace the best intentions of this guide as Ze PoYe to preserYe the dark skies in the uniTue 
Kaikōura enYironPent that Ze call hoPe� On behalf of our Kaikōura Dark Sky Trust, Nicky McArthur, Chair�

$cknoZledgePents
:e Zould like to acknoZledge� credit and thank the folloZing people� groups� organisations and businesses for their support and help in proYiding 
content� iPages� feedback and inforPation contained in this docuPent� $ustralasian 'ark 6kies $lliance �$'6$�� )lagstaff 'ark 6kies &oalition� 
,nternational 'ark 6kies $ssociation �,'$�� LightaZare &harit\� Leibni] ,nstitute of )reshZater (colog\ and ,nland )isheries� LightZise Guild� 
0c'onald 2bserYator\� 0ont�0pgantic ,nternational 'ark 6k\ ReserYe� 6loZlight 6pain� 6oftlights 2rganisation� $leMandro 6anche] 'e 0iguel� 
$ndreZ +at¿eld� $nnabella RiMksen� $nnette Krop�Benesch� $Yalon 2Zens� $nna LeYin� Brad Phipps� Bill 6oftk\� Bill :ren� Brian +eale\� Bridgette 
)arnZorth� Budd\ 6teffanoff� &olin +enshaZ� &ollette 'ought\� &hris K\ba� &hristian Luginbulh� 'aan Rossegaarde� 'eborah 0oran� 'erek 
$Pbrosio� 'iana 8Ppierre� (llen &ieraad� )rederik :aneck Borello� Gar\ +art� Grainne Bunting� Grant 0oodie� +aPish 6cott� -ohannes )ischer� 
-ohn +earnshaZ� -o\ce +arPen� Karolina =ielinska�'abkoZska� Kellie Pendole\� KereP $li $sfuroglu� Larr\ )ield� Linnea 7illet� Lorna 'eppe� 
0ark Baker� 0art\ Lockett� 0ichelle Bannister� 0ichelle GreenZood� 0ike Geddis� 1athan :ilson�R\nell� 1isa Khan� Paul 0archant� Paul Le 
&oPte� Paul :ilson� Peter Barnett� Rangi 0ataPua� Reagan 6tuart� RePi Boucher� Richard 6oPerYille R\an� 6abine )rank� 6abrina Luecht� 6i�
Pon 1icholas� 6pencer 0illsap� 6tephen +uPPel� 6teYe Butler� 6teYe Brian� 6teYen +uPPel� 6\bille 6chroer� 7ed +oZard� 7heresa -ones� 7oP 
+arradine� :a\ne Renner� $cuit\ Brands� $crospire� $dYanced Lighting 7echnologies �$'L7�� $(& ,lluPina]ione� $rch 'ail\� $rch ,Pages� $7P 
Lighting� Block Blue Light� &ree Lighting� &rossroads L('s� &L6 Lights� 'an Pal Light $rchitecture 6olutions� 'elta Light� ': :indsor Lighting� 
(deko� (lePental L('� (nerg\light &hristchurch� (rco Lighting� (:2 Lighting� )irst Light 7echnologies� )orP and Light� )P29� GePPa Lighting� 
+er]og 'e 0euron� +ondel Lighting� ,gnia Lighting� iGu]]ini Lighting� ,lluPania� I n u i � Lakelites� Lanai Lights � L('s 0aga]ine� L('linear Lighting� 
Light Bureau� LigPan Lighting� Linnaea 7illet Lighting� Lora[ 'esign Group� Louis Poulson� Lucian Light�   0aMestic 2utdoor Lighting� 0ar\land 
Lighting� 0etcalf Lighting� 0usco Lighting� 1eri Lighting� 1eYana 'esigns� 2utdoor Lights� Philips� R' Light Le 0our e t � 6chreder Lighting� 6ignif\�
6iPPons 6igns� 6L$ 'esigners� 6tudio Roosegaarde� 6uperior Light� 7aico Brands� 7argetti Lighting� 7ruelight 'istribution� 7rue LuPens� :(�() 
Lighting� :raight � $ssociates �:$$L�� 7hank \ou 1ick\ 0c$rthur for the introduction� the ,'$ for inspiring the infographics on pg �� and ��� and 
)lagstaff 'ark 6k\ &oalitio n  for inspiring the infographic on pg � and �� 
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�The Immense Value and Importance of Preserving Natural Darkness
“Like the ecological fragility we are witnessing in the natural world, darkness stands as something to be preserved and restored with intention – 

both technically and culturally. In doing so, we are called to think (and design) beyond human centricity, acknowledging planetary needs 
as well as our own.” Maya Shpiro

1

$s the use of arti¿cial lighting is rapidl\ increasing� Ze need to understand Zh\ darkness Pust be protected and preserYed� $ philosophical� and
especiall\ Poral inYestigation into the disappearance of darkness should be seen as a pragPatic endeaYor� 2 7his is iPportant because a better 
understanding of darkness toda\� Zill proYide an iPportant step toZards establishing the conditions for Porall\ desirable nighttiPe lighting infra�
structure� it Zill help to establish hoZ Ze should light our tZent\ ¿rst centur\ nightscapes�

7he ,nternational 'ark 6k\ $ssociation �,'$�� the Zorld¶s leading authorit\ on light pollution de¿nes light pollution siPpl\ as ³an\ adYerse effect 
of arti¿cial light´�

The Critical Role of Nocturnal Placemaking
Public lighting Pust be reiPagined so it¶s both functional and safe� has less iPpact on huPan biolog\ and ecological s\stePs and alloZs for Yisi�
bilit\ of the stars again�� 6ustainabilit\ depends upon health\ biodiYersit\ especiall\ in the built enYironPent� so it¶s crucial to iPplePent nocturnal 
placemaking� 7his inYolYes deliberatel\ keeping designated areas free froP arti¿cial light or haYing Yer\ loZ� subtle� Zell�controlled leYels of 
illuPination to create ecological safe haYens and sanctuaries� 

Our default should be to respect and protect darkness, and when we do introduce light
to apply and use it in a thoughtful, restrained and carefully executed manner. 

7he infographic beloZ illustrates Zhat to aYoid and Zhat to aiP for Zith lighting�

:ith the global increase in the use of L(' lighting and the fact this technolog\ in particular has Pan\ unZanted adYerse effects that is Zorse than 
preYious forPs of lighting� it¶s iPperatiYe Ze PoYe aZa\ froP lighting Zhere Yehicular �street lighting� takes priorit\ � to a Pore sustainable� safer 
and healthier approach� 2ne Zhere protecting the health of huPans� Zildlife� ecos\stePs� and the enYironPent� and access to the nocturnal land 
and sk\ scape are prioritised instead� 

“ The introduction of bright, white LED light fixtures has made it simple and cheap to flood the world with more light  than is needed 
– wasting energy and money at the same time.” Ruskin +artle\ ([ecutiYe 'irector of the ,'$�

Ke\ )or 6\Pbols in 'ocuPent
)or siPplicit\� e[aPples of lighting are categorised as AVOID� IMPROVED a n d  OPTIMAL� 7here are Pore e[aPples in the $92,' categor\ 
as there are so Pan\ instances of poorl\ e[ecuted lighting� ,0PR29(' lighting shoZs the effectiYeness of B(77(R and B(67 �as shoZn in 
the aboYe infographic�� 7here are eYen less e[aPples in the categor\ 2P7,0$L because Pore aZareness and education are needed about 
Zell�e[ecuted lighting and the crucial role of nocturnal placePaking� )or e[tra clarit\� a red cross in a red circle indicates lighting that should be 
aYoided at all costs �$92,'�� :hereas� the aPber dash in an aPber circle indicates ,0PR29(' lighting� Please keep in Pind that ,0PR29(' 
lighting inYolYes the application of diPPing� curfeZs� tiPers and sensors� 7he green tick in a green circle shoZs the 2P7,0$L approach� ,n soPe 
infographics there¶s also a s\Pbol of a Zhite clock for the use of curfeZs� tiPers/sensors to control lighting so it¶s off during off�peak hours and 
actiYated b\ sensors� so it turns off again once the space is unoccupied� 

� � Be\ond ,lluPination� ReÀections on the ,Ppacts of Lighting 'esign https�//henninglarsen�coP/en/neZs/archiYe/����/��/���responsible�lighting
� � 7he 9alue of 'arkness� $ 0oral )raPeZork for 8rban 1ighttiPe Lighting� -une ����� https�//link�springer�coP/article/�������/s����������������
� � 7he (cological &ost of $rti¿cial Light� $ustralian 6cience� -ul\/$ugust ����� https�//ZZZ�australasianscience�coP�au/article/issue�Mul\august�����/ecological�cost�arti¿cial�light�htPl
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Responsible Lighting Guiding Principles
� � $ll lights haYe a clear� speci¿c purpose �task speci¿c��
2  � 8se full\�shielded� full cut�off light sources� (nsure L('s haYe recessed diodes/chips�
� � 8se L('s Zith optical diffusers and hidden/coYered diodes for safet\ and Yisual coPfort� 
� � &hoose ZarP� aPber lighting ���������� K� as shoZn circled in green on the right�
� � Position and angle light sources carefull\ and direct light onl\ to Zhere it¶s needed� 
� � &ontrol lighting Yia diPPing� curfeZs� sensors and/or tiPers� 
� � Less is more. 8se loZ luPen output L('s and loZ lighting leYels to reduce contrast� 
� � $iP for quality lighting � ZarP� softl\ dispersed� eYenl\ distributed� indirect light to iPproYe Yisibilit\� safet\ and coPfort� 
� � 8se Yertical lighting to assist Yisibilit\ and orientation� �6ee pg � and ���� $Yoid hori]ontal lighting� �6ee pg ����  
�� � 8se lighting onl\ Zhen reTuired and sZitch off Zhen not in use�
�� � $Yoid light clutter� �6ee pg ���� $ feZ Zell�designed lights are better than nuPerous glar\� poorl\ designed luPinaires�
�� � $s soon as it gets dark� close curtains and louYres� and coYer sk\lights to preYent interior light escaping outside� 
�� � Prioritise nocturnal placemaking ZheneYer possible and practical� �([plained on pg ���  

*The International Dark Skies Association (IDA) updated their guidance in early 2021. “To minimise negative environmental 
                impacts, IDA recommends using lamps rated at 2200K CCT. Phosphor-Converted Amber LED, or some filtered LED.4

�,f using Zhite light sources ���������� K� choose loZ luPens� loZer the intensit\ Yia diPPing� and appl\ autoPatic sensors and/or tiPers�� 

$dditionall\ �
� $n\ lighting for roads� public ZalkZa\s and c\cle paths should be Panaged to iPproYe Yisibilit\� Yisual coPfort and safet\� PiniPise sk\ gloZ� and
  aYoid light shining on areas of Zater� 
� ,n ecologicall\ sensitiYe areas� non�residential lighting is best aYoided betZeen �� pP to � aP in suPPer and �� pP to � aP in Zinter�
� 6elf�illuPinated signs �Zith an internal light source� should be aYoided� ,nstead� doZnlight a  Patt surface Zith a dark background for signage� 
� 6k\lights in buildings �especiall\ in residential hoPes� are acceptable if the\ haYe adeTuate louYres/blinds� 

     ,deall\� for saYings in energ\� Paintenance� and operation costs� huPan health and Zell�being� and to protect ecolog\� the enYironPental 
     and the nightscape� Ze should aiP to PiniPise our use of light� and Zhen Ze do illuPinate an area� it should be Zith appropriate� effectiYe 
     and ¿t�for�purpose light sources that proYide quality light� 

Quality light is ZarP in colour ���������� K� Zith an appropriate spectruP �]ero to PiniPal blue ZaYelengths of light�� 
,t is indirect� softl\ dispersed and eYenl\ distributed so it assists Yisibilit\ and is pleasant to be around� 
7he lighting leYel �aPount of light� is loZ �loZ contrast� and coPfortable� 
6uch lighting is also Zell�controlled and directed to aYoid light spill/trespass/nuisance� 

Benefits of Responsible Lighting
� 6aYes energ\ and supports sustainabilit\�
� ,PproYes Yisibilit\� safet\� coPfort and life Tualit\� and assists in orientation� naYigation and Za\¿nding�
� 6upports huPan health and is less disruptiYe to nocturnal species� ecolog\� and the enYironPent�  
� Protects the night sk\ froP light pollution and supports astrotourisP and starga]ing Zhich can boost the local econoP\�
� (nhances the appearance� aPbience and curb appeal of buildings� properties� hoPes and neighbourhoods�

7he aboYe infographic Zas inspired b\ )lagstaff 'ark 6kies &oalition ZZZ�Àagstaffdarkskies�org� 7he aboYe percentages are based on research��

� � https�//ZZZ�darksk\�org/our�Zork/lighting/Yalues�centered�outdoor�lighting/
� � 7he relation of outdoor lighting characteristics to sk\ gloZ froP distant cities� 6ept ����� Lighting Res� 7echnol� ����� 9ol ��� ��±��
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Lighting )undaPentals
“Energy efficiency concerns may have driven the changes to lighting technology over recent years, but we need to ensure that future lighting is 

fit-for-purpose without unintended detriment to people and the environment.” John O’Hagan, UK Health Security Agency6

Light pollution is the presence of unZanted� inappropriate� e[cessiYe� Pisdirected� inef¿cient and unnecessar\ arti¿cial lighting and it can be 
caused b\ an\ poorl\ iPplePented lighting� both during the da\ or night� Light pollution is increasing at a rapid rate and contrar\ to Zhat the lighting 
industr\ claiPs� L(' lighting technolog\ is Zorsening the situation�� Recent research estiPates the transition to solid�state light�ePitting diode 
�L('� technolog\ Pa\ haYe increased radiance �brightness� of light globall\ b\ ���� and ���� in speci¿c regions��

L(' lighting proliferated froP ���� onZards� Zhen this technolog\ Zas rePoYed froP Zithin the scope of ,(&����� � the international standard 
used for assessing photobiological risks froP laser and L(' light sources �ie� the risk of retinal and/or therPal daPage to the skin�� 8ntil ����� 
L('s Zere restricted under the laser standard because L('s are an e[trePel\ intense� concentrated light source� +oZeYer� once the protection 
proYided b\ ,(&����� Zas rePoYed� instead of creating a third L('�speci¿c standard� L('s Zere placed under the risk assessPent standard for 
general lighting� ,(&������ 7he lighting industr\ then proPoted L(' technolog\ alPost e[clusiYel\ on the basis of its energ\ ef¿cienc\ � and the 
Yarious serious draZbacks Zere doZnpla\ed and eYen ignored�

7he 'ifference BetZeen a 6pherical Light (Pitter and a )lat 6urface Light (Pitter �L('� 
L(' lighting technolog\ is unlike other forPs of conYentional lighting that haYe been used before� and due to its uniTue properties� e[isting lighting 
Petrics and standards cannot be applied� �8nfortunatel\� this has not been Zell understood b\ the lighting industr\ and contractors�� &ree Lighting 
released a Zhite paper� $pril ����� Zhich adPits this� ,t¶s the ¿rst tiPe the lighting industr\ has acknoZledged the issue�� &ree sa\s� ³1ot one of 
the e[isting Petrics takes into account the non�uniforP ePitting surface of a L(' luPinaire�´ 

Light sources such as the sun� candles� incandescent� and gas�discharge laPps� like the older orange high�pressure sodiuP �+P6� street lights� 
are spherical ePitters Zhich ePit light eYenl\ in all directions �uniforP or isotropic�� +oZeYer� L('s are Àat surface ePitters that produce intensel\ 
concentrated� light in a highl\ directional Za\ �non�uniforP or anisotropic���� 7his is Zh\ L('s Zithout adeTuate diffusing optics are dangerousl\ 

bright� no Patter the colour of light the\ ePit� 6pherical light ePitters proMect light in all di�
rections uniforPl\� Zhereas L('s don¶t� 7heir light is narroZl\ concentrated and intensel\ 
bright and traYels in a forZard direction� B\ incorrectl\ claiPing L('s are point sources� 
the ,lluPinating (ngineering 6ociet\ �,(6� enabled utilit\ and lighting coPpanies to contin�
ue using the saPe standards� protocols� testing deYices� and health research that applied 
to uniforP light sources� 6tandards such as the ,(6 RP����� need to be updated to include 
safet\ standards for L('6 for peak luPinance� peak radiance� spectral poZer distribution� 
Àicker� Àutter and Àash rates� etc� etc� 7he photoPetric softZare that engineers use Pust 
also be updated� 

CCT is an Inadequate Metric� 7he uniTue properties of L(' technolog\ also Pean the Petric &orrelated &olour 7ePperature �&&7� Peasured in 
KelYin �K� is inadeTuate and cannot be applied for accurate results� �&&7 onl\ indicates the apparent ZarPth or coolness of a light as perceiYed b\ 
the huPan e\e�� ,t does not proYide inforPation about the spectral characteristics of L('s such as hoZ Puch disruptiYe blue light it ePits� )or this� 
it¶s necessar\ to use spectral poZer distribution �6P'�� 8ntil the lighting industr\ proYides an iPproYed Petric� be aZare that &&7 is inadeTuate� 

Human Vision. &urrent codes and design practices do not adeTuatel\ consider the Za\ the huPan e\e perceiYes brightness��� The quality of 
light is far more important than the amount. 9ision at night perforPs best Zhen lighting is at loZ leYels� is ZarP in colour� softl\ dispersed� 
eYenl\ distributed �loZ in contrast�� and indirect �does not shine directl\ into the e\es�� 6uch lighting enables safe naYigation and the abilit\ to 
detect obMects in shadoZ� 7his is Zh\ it¶s helpful for light to Zash Yertical surfaces such as Zalls �vertical lighting�� to assist orientation� Za\¿nding 
and safet\� :hereas hori]ontal lighting �beloZ left� shines directl\ into the e\es� Zhich hinders Yision and coPproPises safet\� 

Brighter is NOT Better. Bright lighting does 127 increase safet\� $ll it does is giYe a false sense of securit\� as seen �beloZ left�� ,n realit\� Yision 
at night is hindered b\ bright light sources� as the person standing at the gate is undetectable� +oZeYer� Zhen light sources are shielded so the 
diodes/bulbs are hidden froP YieZ� people/obMects can be seen as shoZn �beloZ right��

                     
                                                   Compromised visibility due to unshielded, glary, high contrast lighting.                           Improved visibility with indirect, glare-free lighting. Images George Fleenor.

�� Lighting for health �good or bad�� 1oY �����https�//Mournals�sagepub�coP/doi/�������/����������������
�� $rti¿ciall\ Lit 6urface of (arth at 1ight ,ncreasing in Radiance and ([tent� 1oY ����� https�//ZZZ�science�org/doi/�������/sciadY��������
� � )irst (stiPation of Global 7rends in 1octurnal PoZer (Pissions ReYeals $cceleration of Light Pollution� -ul\ ����� https�//ZZZ�Pdpi�coP/���������/��/��/����/htP
� � &ree :hite Paper� ,s 6treet Lighting 'aPaging 2ur +ealth" $pril ����� https�//online�Àippingbook�coP/YieZ/���������/�����/
�� � 0� 1isa Khan� https�//ZZZ�researchgate�net/proMect/:h\�,norganic�L('s�haYe�,nherent�Glare�and�([trePel\�+igh�LuPinance
�� � Brighter ,sn¶t 6afer� https�//ZZZ�arup�coP/perspectiYes/lighting�the�Za\�for�ZoPen�and�girls�a�neZ�narratiYe�for�lighting�design�in�cities��<g41a,$1L4,�linkedin

Spherical  Light Emitter vs Surface Light Emitter
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:hite L(' Lighting is ,nappropriate
$lthough Zell�directed� glare�free� Zhite light can be helpful for tasks reTuiring detailed� close�up Zork like surger\� harsh� bright� Zhite L(' lighting 
is unsuited for street lighting and general e[terior lighting� 7he spectruP and e[cess brightness �radiance� is unsafe� and the strong contrast also 
hinders Yision� increasing Yisual disturbances� and reducing Yisual acuit\� 'riYers ��� \ears� as Zell as those Zith the degeneratiYe e\e condition 
keratoconus �a coPPon forP of astigPatisP� are particularl\ Yulnerable to these adYerse iPpacts� 7his lighting is also discriPinator\ to the elderl\ 
as the scattering effect of short blue ZaYelengths of light Zithin the huPan e\eball Zorsens Zith age� 7his results in Yeiling glare and can Pake 
driYing safel\ at night iPpossible� )urtherPore� glare increases in poor Zeather �rain� Pist� fog� snoZ� as the shorter blue ZaYelengths of light 
readil\ scatter in the air� reÀecting off Zater Polecules Zhich Zorsen driYing conditions� 7his scattering effect increases on Zet or ha]ed Zind�
screens� through the glass itself� or the ¿lP that builds up on the inside� $dditionall\� Zhen the road is Zet� road Parkings are obscured� $s blue 
light ePits Pore energ\ than longer ZaYelengths� it also has the potential to do Pore harP� for instance� da]]le driYers� c\clists� and pedestrians� 
and cause long�terP perPanent degeneration to the huPan e\e� etc� 

Most importantly, the unnatural temporal and spatial properties of LEDs are incompatible with the human nervous system� L('s are 
docuPented to cause epileptic sei]ures� Pigraines� unpleasant neurological s\PptoPs� ps\chological trauPa� and e\e daPage� and can also 
preYent people Zho are disabled b\ light �light disabled� froP accessing public serYices� participating in societ\� and driYing� $dditionall\� the 
disruptiYe blue�rich light froP Zhite L('s can adYersel\ iPpact those on anti�depressant Pedication and indiYiduals on the autistic spectruP� Fur-
thermore,  the intensely bright, blue-rich light emitted from white LEDs at night is an unnatural phenomenon and it’s highly disruptive 
to the natural world�

Legal $ction
2n 'ecePber ��� ����� appro[iPatel\ �� custoPers �Petitioners� of 1iagara 0ohaZk PoZer &orporation� d/b/a 1ational Grid �1ational Grid�� 
¿led a petition� pursuant to Public 6erYice LaZ �P6L� ���� reTuesting the rePoYal of installed L(' streetlighting in the Yillage� to be replaced Zith 
non�L(' streetlights and loZered to beloZ �� feet� 7he petitioners cite sleep disruption� Yisual distortion� glare and driYing iPpairPent� headaches� 
and sei]ures as reasons for the reTuest� 7he petition Pentions a resident Zho suffered hundreds of epileptic sei]ures after the installation of L(' 
streetlighting� &$6( �������� � &oPplaint of 0 and R &herr\ and 2thers &oncerning L(' 6treet Lights in the 9illage of &aPbridge��,ssued 0arch 
��� ������ &ases like these are likel\ to becoPe Pore coPPon as the ill�effects of L(' lighting becoPes Pore Zidel\ knoZn� 

'ebunking &oPPon )allacies
(Yen Zith adYances in technolog\ and science� Pan\ coPPon Pisconceptions persist about lighting� 6oPe of theP inYolYe Pisleading� incorrect� 
and unfounded claiPs� outdated assuPptions� as Zell as fault\ and/or biased research Zhich has led to scrutin\ and Yalid criticisP��������� 7he topic 
of lighting is coPple[ and Yast so not all of the Pisconceptions haYe been debunked here� 

1 • Fallacy - White LED street lighting delivers improved quality lighting.
FACT � 7\pical Zhite L(' street lights �shoZn pg �� do not deliYer safe� appropriate� iPproYed lighting� )irstl\� these light sources ePit high energ\� 
blue ZaYelengths of light Zhich scatter in the e\eball causing Yeiling or disabilit\ glare� 7his iPpedes Yision and can force a person to instinctiYel\ 
look aZa\ froP the light source��� Glare reduces safet\ and is ha]ardous for driYers� c\clists� pedestrians and residents� 6econdl\� e[posed L(' 
diodes/chips ePit light that¶s non�uniforP and intensel\ bright �e[cess radiance� Zhich can cause disabilit\ glare and Yisual discoPfort� ,t¶s also 
shoZn to be detriPental to e\e health��� $lthough glare can be partiall\ Pitigated b\ diPPing� the probleP needs to be properl\ resolYed� �&ree Zas 
the ¿rst lighting Panufacturer to publicall\ adPit residents don¶t Zant to liYe ne[t to harsh� glar\ L(' street lights ± and in response� deYeloped a 
glare�free� ZarP Zhite ���� K luPinaire� shoZn on pg ����� $lthough Pore Panufacturers are noZ deYeloping diffusing optics to reduce glare� eYen 
aPber ��������� K L(' street lights reTuire diffusing optics to be safe� When unfit-for-purpose light sources have been installed, it’s critical 
to significantly dim them to reduce excess radiance� 

False Economy. 7hirdl\� unlike other conYentional light sources� L(' lighting technolog\ ePits highl\ directional light �non�uniforP or anisotropic�� 
6Zapping out light sources such as high�pressure sodiuP �+P6� that deliYer uniforP� eYenl\ distributed light� using the saPe e[isting poles Zith 
L('s that ePit intensel\ bright� highl\ directional� non�uniforP/anisotropic light� is one of the reasons for countless failed L(' retro¿ts� ,nstead of iP�
proYing lighting conditions� the\ are Zorsened Zith hot spots of high�intensit\ light contrasted Zith dense pools of darkness� and unacceptable light 
trespass into hoPes and properties� )utherPore� the spectral characteristics of Zhite L('s are unsafe and inappropriate for nighttiPe illuPination� 
As scientific evidence contrinues to mount about  the inappropriateness of white LED lighting, advisory bodies are updating guidelines. 
This includes the IDA, which now recommends 2200 K and below���

FACT � :hite lighting froP L('s is unsafe and inappropriate for traf¿c� road� and street lighting� 
7he ,nternational (ngineering 6ociet\ �,(6� adPitted in their updated guidelines RP������ &hapter � section ������� that the\ used the Zrong 
spectral sensitiYit\ curYe to deterPine lighting for roadZa\s and parking lots��� 7heir adYice for Zhite light Zas based on the scotopic �dark adapted� 
curYe Zhen the e\es use onl\ rods� and do not see colour� 7his curYe peaks in the bluer Zhite part of the spectruP and should neYer haYe been 
used� ,nstead� the ,(6 should haYe used the curYe for photopic �light adapted� Yision because the e\es use cones� and see colour under e[terior 
lighting� 7hat curYe peaks in the ZarP part of the spectruP �aPber�� 

�� � Paper presented at the 7ransportation Group ���� &onference� 7e Papa� ��� 0arch ����� https�//a]�������Yo�Psecnd�net/eYentsairaueprod/production�harding�public/d���c�df������e�bd��d�cff��bcbf�
�� � Bad 6cience� &oPPents on the paper µ4uantif\ing the iPpact of road lighting on road safet\ � $ 1eZ =ealand 6tud\¶ b\ -ackett 	 )rith ������� 2ct ����� https�//ZZZ�researchgate�net/publication/���������
�� � 6cience can inforP better lighting decisions� 1oY ����� https�//ZZZ�odt�co�n]/opinion/science�can�inforP�better�lighting�decisions
�� � Road Lighting for 6afet\� �London� 7hoPas 7elford Publishing� ������ p� ���� https�//ZZZ�aPa]on�coP/Road�Lighting�6afet\�6chreuder�+ardcoYer/dp/B���0)�R(<
�� � Light pollution� the possible conseTuences of e[cessiYe illuPination on retina� (\e �Lond�� ����� ������ ���±���� https�//ZZZ�ncbi�nlP�nih�goY/pPc/articles/P0&�������/
�� � &ree Lighting ,nc� \outube channel� $ccessed �st 0a\� ����� https�//ZZZ�\outube�coP/Zatch"Y �:gi�uPY1+<
�� � ,'$ updated guidance for 9alues�&entered 2utdoor Lighting� https�//ZZZ�darksk\�org/our�Zork/lighting/Yalues�centered�outdoor�lighting/ 
�� � https�//ZZZ�ies�org/standards/ies�standards�cross�reference/
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7he ,(6 also cautions against glare and oYer lighting in their standards because this reduces Yisibilit\� \et due to the properties of L(' lighting 
�non�uniforP light distribution and e[cess radiance� Post L(' street lights retro¿ts produce unacceptable glare� contrast� light trepass and nui�
sance �obtrusiYe lighting�� 0ost iPportantl\� this saPe standard� ,(6 RP����� RoadZa\ and Parking )acilit\ Lighting� applies to Yisible radiation 
that is uniforP in all directions �isotropic�� <et� L(' streetlights and parking lot lights are non�uniforP �aniostropic� radiation sources� for Zhich ,(6 
RP����� is inapplicable� Ph\sics deterPines the spatial light distribution of L('s is different froP other conYentional light sources� unless L('s 
spatial light distribution is ³Panipulated´ in an attePpt to PiPic conYentional sources �Yia the application of diffusing optics� lightpipe technolog\� 
etc�� 9er\ feZ L(' products do this� so the non�uniforP spatial light distribution causes unpleasant glare� ³hot spots´ of brightness� and probleP�
atic pools of darkness� 7he strong contrast of Zhite L('s also Pakes it dif¿cult for e\es to adMust in tiPe to darker areas� Zhich also coPproPises 
Yisibilit\ and safet\� 

2 • Fallacy - bright white lighting increases safety, reduces crime and lowers vehicle collisions.
FACT � 'espite large scale studies conducted in scienti¿call\ respectable Za\s� no solid scienti¿c eYidence e[ists to back up these claiPs� 1ote 
criPe is a societal probleP� not a lighting probleP������ $ coPprehensiYe� robust stud\ in the 8K �costing appro[ 1=' ��������� found no eYidence 
that reduced street lighting at night increases road casualties or criPe� Local authorities can safel\ reduce street lighting at night Zithout increasing 
road casualties or criPe�2 2  ,n contrast� the brightest areas such as cit\ centres shoZ soPe of the Zorst criPe and disorder��� ,n fact� a recent ���� 
stud\ reYealed that Zhen lights Zent out in a certain part of a cit\� criPe shifted to Zhere the light rePained on� criPe folloZed the light��� :hile it Pa\ 
seeP counterintuitiYe at ¿rst� e[tensiYe research sa\s Ze do not knoZ Zhat happens to criPe in darkness Zhen lighting is increased or reduced���

+oZeYer� Ze do knoZ that criPinals need light to do their Pischief� e�g�� identif\ targets and opportunities� and the\ are less obYious and blend in 
under Zell�lit areas �no need for a torch�� :hat¶s Pore� studies reYeal increased lighting can be associated Zith an increase in criPinal actiYit\������� I n  
2ne recent stud\ suggests sZitching off street lights betZeen Pidnight and �aP Pa\ actuall\ reduce soPe t\pes of criPe��� 6tudies Zhich purport 
to shoZ brighter lighting reduces criPe haYe been shoZn to be ÀaZed������ Bright lighting only provides a false sense of security. 

$dditionall\� there¶s no substantial eYidence of a link betZeen brighter street lighting and nighttiPe Yehicle collisions� ,n fact� it Zas found that bright�
er� Zhiter lighting Pa\ increase or decrease collisions b\ no Pore than a feZ percent in the Post coPprehensiYe stud\ to date on the safet\ effects 
of lighting� 7his stud\ shoZed a statistically significant increase in collisions in one 8K region� after brighter lighting Zas installed� �)urther re�
search reYeals introducing brighter road lighting may compromise safety rather than reduce harP� although Pore conserYatiYel\� a Pore secure 
interpretation is that again� Ze do not knoZ Zhat the lighting does to road collisions�� 

3 • Fallacy - The human eye sees best at night with bright white light.
Fact � 'uring starlight and Poonlight conditions� the huPan e\e uses rods to see Zhich are highl\ sensitiYe� 7his sensitiYit\ is achieYed b\ 
dropping the abilit\ to see colour in e[change for detail� Bright Zhite light at night� oYerloads night Yision and so the e\es no longer see the detail 
needed to be safe� 'ecreased Yision reduces safet\� $dditionall\� knoZing Zhat Ze do about the adYerse harP of health disrupting Zhite light at 
night on huPan health and eccolog\� introducing Pore of it into the enYironPent is Pisguided� especiall\ Zhen safer� Pore appropriate options e[ist� 

4 • Fallacy - White 4000 K LED street lighting is similar to moonlight.
Fact ± 7his Pisleading claiP falsel\ iPplies Zhite L(' street lighting is benign and akin to natural light� $lthough Poonlight appears cool in colour� 
it cannot be coPpared to the light ePitted b\ Zhite L(' street lights� )or one� &&7 is an inadeTuate Petric and cannot be used to coPpare the 
spectral characteristics betZeen the Poon and arti¿cial L(' lighting� $lso the spectral poZer distribution �6P'� Zhich shoZs the Yarious ZaYe�
lengths of light ePitted b\ a ���� K L(' is considerabl\ different to the 6P' of Poonlight� 7he lu[ �brightness� froP L(' lights is also Puch Pore 
intense� �$ full Poon is betZeen ����� ��� Lu[ Zhereas the brightness of an aYerage street light is about �� Lu[�� )urtherPore� the Poon is not 
Yisible eYer\ night and it goes through Pan\ phases and positions in the sk\� 7he light reÀected froP the Poon traYels hundreds of thousands of 
kPs and is also diffused b\ the (arth¶s atPosphere� Zhereas an L(' streetlight is appro[ onl\ ��� � ��� Petres aboYe the surface of the street Zith 
no diffusion at all� :ildlife behaYiour has eYolYed Zith Poonlight oYer Pillienia� Zhereas arti¿cial Zhite light at night is out of place and incoPpatible 
Zith a health\ nighttiPe enYironPent for huPans and ecolog\� ,t¶s Puch safer to liPit lighting to full\ shielded� full cut�off� aPber ��������� K light 
sources �in the case of L('s the\ reTuire diffusing optics�� Zith diPPing and Potion sensors��� $lso it¶s iPportant to knoZ to keep in Pind that re�
cent research shoZs huPan sensitiYit\ to light at night can Yar\ greatl\ and the degree of sensitiYit\ is Puch higher than preYiousl\ thought���

5 • Fallacy LED street lighting is more energy efficient than older conventional forms of street lighting.
Fact � &ontrar\ to Zhat the lighting industr\ claiPs� high�pressure sodiuP lighting is energ\ ef¿cient� ,t produces ������ luPens per Zatt� Zhere as 
L('s t\picall\ deliYer betZeen ������ luPens per Zatt� 0ost iPportantl\� the de¿nition of energ\ ef¿cienc\ is for a product to proYide the saPe or 
iPproYed Tualit\ perforPance Zith less energ\��������� +oZeYer� although L(' ePit light� the\ do not deliYer it in the saPe Za\� nor do the\ ePit the 
saPe Tualit\ of light� 7he\ also cause adYerse iPpacts and ph\sical harP� unlike the +P6 street laPps the\ replace� 6pherical ePitters and Àat 
surface ePitters are tZo Yer\ different products� L(' lighting technolog\ produces inferior Tualit\ of light Zith adYerse effects� 
�� � :hat +appens in the 6hadoZs� 6treetlights and +oZ 7he\ Relate 7o &riPe� ����� https�//kinder�rice�edu/sites/default/¿les/docuPents/Kinder���6treetlights���and���&riPe���report�pdf
�� � (Yidence regarding the iPpact of the street lighting on criPe and antisocial behaYiour� $ugust ����� https�//caPbridgeshireinsight�org�uk/Zp�content/uploads/����/��/6treet�Lighting�Polic\�1oteB)inal�pdf
�� � :hat is the effect of reduced street lighting on criPe and road traf¿c inMuries at night" $ Pi[ed�Pethods stud\� 6eptePber ����� https�//ZZZ�Mournalslibrar\�nihr�ac�uk/phr/phr������/abstract
���  Light Pollution (ndangers 2ur 6ecurit\ and 2ur 6afet\� https�//cescos�fau�edu/obserYator\/lightpol�securit\�htPl
�� � 6treet Light 2utages� Public 6afet\ and &riPe 'isplacePent� (Yidence froP &hicago� )eb ����� https�//papers�ssrn�coP/sol�/papers�cfP"abstractBid �������
�� � 7he effect of reduced street lighting on road casualties and criPe in (ngland and :ales� controlled interrupted tiPe series anal\sis� -ul\ ����� https�//Mech�bPM�coP/content/��/��/����
�� � ,bid�
�� � https�//ZZZ�darksk\�org/Zp�content/uploads/����/��/&hicago�$lle\�Lighting�ProMect�pdf
�� � 6treet lighting increases theft froP cars� rather than deterring opportunists� 0arch ����� https�//ph\s�org/neZs/��������part�night�halYes�Yehicle�criPe�displace�htPl
�� � 'oes changing to brighter road lighting iPproYe road safet\" https�//Mech�bPM�coP/content/��/�/���
�� � :h\ Lighting &laiPs 0ight :ell Be :rong� -ul\ ����� https�//lightingMournal�org/inde[�php/path/article/YieZ/��/��
�� � ZZZ�nachhaltig�beleuchten�de/blog/en/is�a������kelYin�led�street�light�like�the�Poon/
�� � +igh sensitiYit\ and interindiYidual Yariabilit\ in the response of the huPan circadian s\steP� -une ����� https�//ZZZ�pnas�org/content/���/��/�����"iMke\ ��de���f��b��bf����c��b�a�f�e��ec���c���	ke\t\pe� tfBipsecsha
�� � https�//ZZZ�energ\star�goY/about/aboutBenerg\Bef¿cienc\
�� � https�//ZZZ�laZinsider�coP
�� � 8nited KingdoP 'epartPent of (nerg\ and &liPate &hange� https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/65598/6918-energy-efficiency-strategy-statistical-summary.pdf
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7he spatial� spectral and tePporal characteristics of L(' light are signi¿cantl\ different� Zhich is Zh\ there are so Pan\ failed L(' retro¿ts that 
haYe Zorsened lighting conditions� reduced safet\� coPproPised health and Zellbeing� coPfort� and life Tualit\� and increased light pollution� $lso� 
the transition to L(' lighting technolog\ has 127 reduced energ\ consuPption due to the rebound effect �-eYons¶ Parado[�� Rather than reduce 
energ\ consuPption� Pore light is being used than before� and areas that Zeren¶t preYiousl\ lit are being illuPinated� ,ronicall\� saYing energ\ Zas 
the Pain reason for adopting L('s� and the unecessar\ Musti¿cation behind the banning and phasing out of Puch safer light sources���

6 - Fallacy - White LED street lighting at night improves safety and is better for driving.
Fact ± 7here is 12 substantial eYidence this is the case� ,n fact� lighting e[pert :out Yan BoPPel e[plains Zh\ blue�rich Zhite L('s road lighting 
is unsuitable for road� traf¿c and pedestrian safet\� �especiall\ for 1=¶s aging population���� 7he high�intensit\ light ePitted b\ Zhite L('s forces 
the pupil of the e\e to constrict Zhich hinders Yision at night� Paking it inappropriate for street lighting� 7his is particular\ problePatic Zhen passing 
through areas that are brightl\ lit� into areas Zith loZer leYels of lighting� as the e\es struggle to adMust in tiPe� )urtherPore� Zhite L(' street lights 
are discriPinator\ to the Pature population and those Zho are light disabled� �$s the e\es age the\ becoPe Pore Yulnerable to the Yeiling disabilit\ 
caused b\ blue ZaYelengths of light that scatter in the e\eball���� &oupled Zith less light entering the pupil� \elloZing of the lens� the blinding glare 
of L('s� and their e[cess radiance� this dangerous lighting has forced Pan\ people to giYe up driYing and lose their independence��� �$dditionall\� 
L(' head lights can be up to ��� [ brighter than regular halogen Yehicle lights� and noZ� due to da\tiPe running L(' headlights on Podern Yehicles� 
this probleP is no longer liPited to Zhen it¶s dark at night�� 

7 • Fallacy - Exposure to the light emitted by LED light sources such as street lights is not harmful.
FACT � $ll arti¿cial light at night iPpacts biolog\� ,t is 127 benign� +oZeYer� high intensit\ Zhite L(' lighting is phototo[ic and can lead to irre�
Yersible daPage to the e\e� no Patter if the light source is a Pobile phone� coPputer screen� or a street light� ,n ����� the )rench $genc\ for )ood� 
(nYironPental and 2ccupational +ealth 	 6afet\ �$16(6� issued a daPning report on the risks of oYer�bright L(' lighting��� con¿rPing the to[icit\ 
of blue light on the retina can lead to a decline in sight and increase the risk of age�related Pacular degeneration� 7he report also states eYen a Yer\ 
sPall e[posure to blue�rich light at night� disrupts the bod\ clock �circadian rh\thP� and therefore� sleep� 7here are also concerns about the effects of 
changes in the circadian rh\thP on the foetus in pregnanc\� )urtherPore� a high proportion of L(' light sources haYe signi¿cant Àicker� and children� 
adolescents and light sensitiYe people can be Pore Yulnerable and suffer adYerse effects� 

$16(6 adYises reducing light pollution as Puch as possible to preserYe the enYironPent� $lthough the ���� (8 6heer report acknoZledged soPe 
indiYiduals e[perience adYerse health effects such as headaches and Pigraines froP the Àicker of L('s� the report doZnpla\ed scienti¿c studies 
stating� µ7here is no eYidence of direct adYerse health effects froP L('s in norPal use b\ the general health\ population¶��� 7his conclusion e[cluded 
infants� teenagers and the elderl\ Zho are Yulnerable� and Pake up a signi¿cant part of societ\� ,t¶s unacceptable not to take their health and safet\ 
into account��� 7he 6heer report also deYalues other risks and Post iPportantl\� neglects to e[plain that e[cess radiance is harPful to all huPans� 
no Patter their age� ,t¶s also indisputable soPe people cannot tolerate the light ePitted froP L('s� 7his includes those Zith autisP� lupus� Pigraine� 
photophobia� and seborrheic ec]ePa� 0ost troubling� soPe indiYiduals Zith no preYious light sensitiYit\ ¿nd e[posure to L('s triggers s\PptoPs 
that include confusion� di]]iness� e\e pain� fainting� headaches� insoPnia� nausea and skin pain��� 7he nuPber of people Zho e[perience adYerse 
reactions is unknoZn because this inforPation is not being collected�

8 • Fallacy - White LEDs reduce light pollution.
FACT ± Research con¿rPs Zhite L('s retro¿ts signi¿cantl\ increase light pollution������ 7he transition to solid�state light�ePitting diode �L('� 
technolog\ Pa\ actuall\ increase radiance in the Yisible spectruP b\ ����� (Yen Zhen L('s are full\ shielded and light is directed doZnZards� 
light pollution increases due to the the scattering effect of shorter ZaYelengths of blue light� 7he light polluting iPpact of light sources can be gauged 
b\ the scotopic/photopic ratio �6/P ratio�� An LED retrofit should have a similar or improved S/P ratio of the lights that are being replaced� 
+oZeYer� ���� K L('s haYe a 6/P ratio of ������ double that of the older +P6 laPps ��������� BeloZ left� unsheilded� high�pressure sodiuP �+P6� 
laPps in 'unedin ����� coPpared to shielded� Zhite ���� K L('s in ����� beloZ centre� BeloZ right� shoZs the increased sk\ gloZ caused b\ 
���� K L('s installed in 'unedin �circled b\ a red outline�� 

                 
                                           Image Brad Phipps                                                                                          Image Brad Phipps                                                    Skyglow seen at Waikouaiti Beach, 50 kms away. Image Stefan Mutch.

�� � 7he Rebound (ffect and the -eYons¶ Parado[� Be\ond the &onYentional :isdoP� 6epterPber ����� https�//ZZZ�frontiersin�org/articles/�������/fenrg�����������/full
�� � ,bid
�� � :� Yan BoPPel� ������ $ge (ffects� ,n� Road Lighting� 6pringer� &haP� https�//link�springer�coP/book/�������/������������������
�� � 'a]]ling 689 headlights cause one in four older Potorists to aYoid driYing at night� 0arch ����� https�//ZZZ�telegraph�co�uk/neZs/����/��/��/da]]ling�suY�headlights�cause�one�four�older�Potorists�aYoid/
�� � $16(6¶s recoPPendations for liPiting e[posure to blue light� 0a\ ����� https�//ZZZ�anses�fr/en/content/leds�anses�(�������s�recoPPendations�liPiting�e[posure�blue�light
�� � Press Release� 6&+((R 'raft Report� Lighting (urope :ebsite� $ccessed �� $ugust ����� https�//bit�l\/�Pk-�Lr
�� � Light $Zare :ebsite� $ccessed �� 2ctober� ����� https�//lightaZare�org/����/��/lightaZare�Pedia�release�on�scheer�report/
�� � http�//ZZZ�softlights�org/stories/
�� � &hanges in night sk\ brightness after a count\Zide L(' retro¿t� $ugust ����� https�//ZZZ�sciencedirect�coP/science/article/pii/6����������������
�� � (Yolution of Brightness and &olor of the 1ight 6k\ in 0adrid� )ebruar\ ����� https�//ZZZ�Pdpi�coP/���������/��/�/����/htP
�� � http�//ZZZ�Àagstaffdarkskies�org/critical�dark�sk\�issues/laPp�spectruP�light�pollution/
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:hite L('s ,ncrease Light Pollution
:hen &helan &ount\� :ashington� replaced ����� street lights Zith full�cutoff L('s ���� are ���� K and ��� at ���� K� the\ hoped to reduce 

light pollution��� +oZeYer� the light pollution �sk\ gloZ� Zorsened as shoZn beloZ� 

Before the LED retrofit in Chelan County, Washington, US.  Image U.S. National Park Service Night Skies Program

                    After the LED retrofit in Chelan County., Washington, US. Image Credit: U.S. National Park Service Night Skies Program.

1= should Zould be Zise to heed actions taken oYerseas to iPplePent responsible lighting������������������������  )urtherPore� councils haYe a responsi�
bilit\ to include best lighting practices as polic\ in their district plans to support sustainabilit\ goals and to also help aYoid costl\ errors���

AVOID THESE TYPE OF LED LIGHT SOURCES

      
           Above, a typical unfit-for-purpose LED.                                                     Close-up of a flat array typical of most LED street lights

CHOOSE IMPROVED LED LIGHT SOURCES INSTEAD
BeloZ left� a ���� K L(' Zith full\ recessed diodes� optics and internal shielding � an iPproYePent on the aboYe L('s� BeloZ centre/right� inte�
grated lightpipe and Picrofaceted diaPond lens technolog\ so one can look directl\ at the light in coPfort� ,deall\� all L(' street lights should haYe 
siPilar optics� $s the dePand for Yisuall\ coPfortable lighting increases� Pore coPpanies Zill proYide safer options� 7he &ree 6\rius ���� K L(' 
is aYailable in 1eZ =ealand���  

              
                        Amber 2200 K LED. Image &rossroads Lighting.                                      Cree Syrius 2700 K LED. Image &ree Lighting.                                       Cree Syrius 2700 K LED viewed directly. Image Tanya Didham. . 

��� $fter street lights in an entire count\ Zere sZapped to L('s� light pollution got Zorse� https�//ph\s�org/neZs/��������street�entire�count\�sZapped�pollution�htPl
�� � 'ark and 4uiet 6kies for 6cience and 6ociet\� Report and RecoPPendations� ����� https�//]enodo�org/record/�������
�� � https�//ZZZ�iau�org/static/publications/dTskies�book����������pdf
�� � 6tandards of LoZ ,Ppact Lighting �GerPan\� ,tal\� 6loYenia�� https�//ZZZ�licht�und�natur�eu/lpec�in�eeb/standards�of�loZ�iPpact�lighting/
�� � )rance $dopts 1ational Light Pollution Polic\ $Pong 0ost ProgressiYe in the :orld� -an ����� https�//ZZZ�legifrance�gouY�fr/Morf/id/-2R)7(;7������������
�� � 7he GoYernPent of the Republic of 6loYenia Passes a Light Pollution LaZ� $ugust ����� https�//starlight�����net/sloYenia�htPl
�� � https�//ZZZ�sloZlight�es/
�� � 6Zitch 2n the 1ight� Policies for 6Parter Lighting� -anuar\ ����� https�//ehp�niehs�nih�goY/doi/�������/ehp�����a��
�� � (nYironPent announces neZ light standard to protect &hile¶s skies throughout the territor\� 0arch ����� https�//ZZZ�induaPbiente�coP/noticias/PPa�anuncia�nueYa�norPa�luPinica�Tue�protegera�los�cielos�de�chile�en�todo�el�territorio
�� � 1eZ 9alues�&entered 2utdoor Lighting� Pittsburgh� Penns\lYania� -anuar\ ����� https�//ZZZ�goodnet�org/articles/this�cit\�diPPing�its�lights�going�dark�sk\
�� � $'L7 � $dYanced Lighting 7echnologies� https�//adlt�co�n]/
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$rti¿cial Lighting and its ,Ppact on +uPan +ealth

7he groZing bod\ of eYidence about the detriPental effects of e[posure to arti¿cial light at night �$L$1� con¿rPs Ze need 
darkness to thriYe� 7his Peans darkness needs to be Yalued and considered in all scenarios� 

)or decades the iPpact of arti¿cal light at night �$L$1� has been underpla\ed as a ³soft´ issue� \et this couldn¶t be further froP the truth��� Both 
$L$1 and the light pollution it generates haYe an adYerse iPpact on eYer\ biological process in the huPan bod\� 6cience noZ con¿rPs that 
adeTuate e[posure to sunlight during the da\ along Zith suf¿cient natural darkness at night both pla\ an critical� intertZined role in health and 
Zellbeing that starts in the ZoPb� and continues throughout our lifetiPe���

Listed beloZ are Must soPe of the effects of $L$1 and the research that noZ e[ists�  

1ighttiPe light pollution is linked to preterP birth���

Research suggests there is high sensitiYit\ of Pelatonin suppression response to eYening light in preschool�aged children���

Preschool�aged children are highl\ sensitiYe to light e[posure in the hour before bedtiPe and this suggests the lighting enYironPent Pa\ pla\ a 
crucial role in the deYelopPent and the Paintenance of behaYioral sleep problePs through iPpacts on the circadian tiPing s\steP� 7his height�
ened sensitiYit\ to light Pa\ Pake theP eYen Pore susceptible to d\sregulation of sleep and the circadian s\steP�

$dYerse changes to PetabolisP��� ([posure to unnatural arti¿¿cial lighting at night coupled Zith loZ e[posure to natural sunlight during the da\�  
raises the risk of deYeloping Petabolic diseases��� Light e[posure at night iPpairs cardioPetabolic function and eYen Poderate light e[posure 
during sleep harPs heart health and increases insulin resistance���� ��

([posure to outside light at night is linked to to Pood disorders and sleep patterns aPong 86 adolescents���

Breast� prostate and colorectal cancer������ PreYiousl\ it Zas belieYed the risk Zas liPited to night�shift Zorkers� but a stud\ shoZed that across 
dePographics and professions� e[posure to light at night for an\ reason is correlated Zith eleYated breast cancer risk���

+igher risk of deYeloping autisP���

Risks to infants e\es� 7he possible daPage to the delicate� deYeloping e\es of infants and Yer\ \oung children Zho� tend to look directl\ at light 
sources �froP their position in strollers and lack of deYeloped coPPon sense not look/stare directl\ at the light sources� 7his is especiall\ iPportant 
Zith un¿ltered� non�diffused� e[posed L(' diodes/chips�

,t¶s not Must the Yisual s\steP that¶s stiPulated b\ light� Blue ZaYelengths of light haYe broad ranging� coPple[ and cascading biological effects in 
liYing organisPs� ,n huPans this includes aPongst others� the Àight and ¿ght response� pupillar\ response� and eYen urination� 

Parkinsons���

RecoYer\ froP cerebral ischaePia���

(Yen a sPall aPount of light can harP our sleep and huPans are far Pore sensitiYe to light at night than preYiousl\ assuPed���

2ther studies con¿rP the iPportance of darkness at night for recoYer\ in hospitals�  

7he precautionar\ prinicple applies to e[posure to arti¿cial light because Ze siPpl\ don¶t knoZ enough about circadican health���  

�� � 0ake lighting healthier� -an ����� https�//ZZZ�nature�coP/articles/d������������������
�� � 7he relationship betZeen da\tiPe e[posure to light and night�tiPe sleep in �����Zeek�old infants� 'ecePber ����� https�//pubPed�ncbi�nlP�nih�goY/��������/
�� � 1ighttiPe Light Pollution Linked to PreterP Birth� -anuar\ ����� https�//ZZZ�sciencedail\�coP/releases/����/��/�������������htP
�� � +igh sensitiYit\ of Pelatonin suppression response to eYening light in preschool�aged children� -anuar\ ����� https�//pubPed�ncbi�nlP�nih�goY/��������/
�� � 'ark Patters� effects of light at night on PetabolisP� $ugust ����� https�//ZZZ�ncbi�nlP�nih�goY/pPc/articles/P0&�������/
�� � 7he inÀuence of bright and diP light on substrate PetabolisP� energ\ e[penditure and therPoregulation in insulin�resistant indiYiduals depends on tiPe of da\� )ebruar\ ����� https�//link�springer�coP/article/�������/s�����������������  
�� � Light e[posure during sleep iPpairs cardioPetabolic function� 0arch ����� https�//ZZZ�pnas�org/doi/�������/pnas�����������
�� � (Yen Poderate light e[posure during sleep harPs heart health and increases insulin resistance� 0arch ����� https�//neZs�northZestern�edu/stories/����/��/close�the�blinds�during�sleep�to�protect�\our�health
�� � $ssociation of 2utdoor $rti¿cial Light at 1ight :ith 0ental 'isorders and 6leep Patterns $Pong 86 $dolescents� -ul\ ����� https�//MaPanetZork�coP/Mournals/MaPaps\chiatr\/article�abstract/�������
�� � (Yaluating the $ssociation betZeen $rti¿cial Light at 1ight ([posure and Breast and Prostate &ancer Risk in 6pain �0&&�6pain 6tud\�� $pril ����� https�//pubPed�ncbi�nlP�nih�goY/��������/
�� � $ssociation BetZeen 2utdoor Light�at�night ([posure and &olorectal &ancer in 6pain� 6ept ����� https�//pubPed�ncbi�nlP�nih�goY/��������/
�� � Light at night and risk of breast cancer� a s\stePatic reYieZ and dose±response Peta�anal\sis� 2ctober ����� https�//iM�healthgeographics�bioPedcentral�coP/articles/�������/s�����������������
�� � 2utdoor light at night and autisP spectruP disorder in 6hanghai� &hina� 0arch ����� https�//ZZZ�sciencedirect�coP/science/article/abs/pii/6����������������
�� � $ 1eZ 7hreat to 'opaPine 1eurons� 7he 'oZnside of $rti¿cial Light� 0arch ����� https�//ZZZ�researchgate�net/publication/���������B$B1eZB7hreatBtoB'opaPineB1euronsB7heB'oZnsideBofB$rti¿cialBLight
�� � 'iP light at night iPpairs recoYer\ froP global cerebral ischePia� ����� https�//ZZZ�sciencedirect�coP/science/article/abs/pii/6����������������"Yia��'ihub
�� � 6ensitiYit\ of the huPan circadian pacePaker to nocturnal light� Pelatonin phase resetting and suppression� $ugust ����� https�//ph\soc�onlinelibrar\�Zile\�coP/doi/full/�������/M����������������������[
�� � 7he Role of 'a\light for +uPans� Gaps in &urrent KnoZledge� )eb ����� https�//ZZZ�Pdpi�coP/���������/�/�/�/htP
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Responsible Lighting to Protect (colog\
$lthough different organisPs Yar\ in their responses to different ZaYelengths and intensit\ of light������ best lighting practices can PiniPise the iPpact 
of arti¿cial lighting at night �$L$1�� $L$1 ranks aPongst the Post perYasiYe global threats to biodiYersit\ conserYation��������� ���� of Yertebrates 
and ��� of inYertebrates that are nocturnal are e[Tuisitel\ sensitiYe to light�� 2ne reason Zhite L('s are problePatic is that the\ ePit broad range 
light� 7he broader the spectruP of arti¿cial light� the broader the group of organisPs that are affected b\ it� )lora� fauna� and single cell organisPs 
such as bacteria can all be iPpacted� and light pollution is recognised as a PaMor driYer of insect declines������ 6tudies also shoZ e[posure to street 
lights can adYersel\ harP trees and plants in Pan\ Za\s� effecting bud burst� pollen aYailabilit\� greening of leaYes and leaf fall��� 7hese iPpacts 
haYe Pultiple disruptiYe� coPple[� cascading conseTuences across all species so best lighting practices are critical� Lighting can act like a ph\sical 
barrier to Pan\ species� Zhich preYents theP froP PoYing around habitats and undertaking essential behaYiours that support biodiYersit\� 

,Pportant )actors to be $Zare of
   � :ildlife can be negatiYel\ affected b\ light pollution at leYels that are undetectable to huPans���  
   � $lthough aPber L(' light sources are generall\ less disruptiYe to Zildlife� there¶s no such thing as ³nature�friendl\´ lighting� so alZa\s use   
     shielded L('s� and Zhen possible� L('s Zith diffusers that coYer the diodes and integrated optics such as lightpipe technolog\�
   � 6elect L('s Zith a loZ luPen output� and appl\ diPPing� tiPers and/or auto sensors� 
   � $Yoid illuPinating gardens� trees� and pools� and liPit or aYoid the use of e[terior L(' fair\ lights�
   � $Yoid lighting that shines into� and reÀects on bodies of Zater such as ponds� streaPs� riYers� lakes� and the ocean� 
   � $ppl\ nocturnal placePaking Zhere areas are intentionall\ left to be naturall\ dark to protect ecolog\�
   � &onsider less disruptiYe lighting alternatiYes such as gloZ�in�the�dark Paterials�

Infographic taken from the 2019 study Light Pollution Is a Driver of Insect Declines. Image by Avalon Owens. 
       

0oths and ,nsects
7he insect apocal\pse is linked to $L$1 Zith broadspectruP� Zhite light being the Post problePatic������������������ 1= has ����� species of natiYe 
Poths� Post of Zhich are nocturnal� 0oths are essential pollinators� �7hink of theP as butterÀies of the night�� 0an\ other insects reTuire darkness 
to thriYe� such as ���� species of ZƝtƗ� titiZai �gloZ ZorPs�� huhu beetles� and up to �� different species of ngaokeoke �YelYet ZorP�� 2ther natiYes 
also pla\ a piYotal role in our ecos\steP such as �� species of natiYe cockroaches� ����� species of spiders� and Pan\ species of crickets� slugs� 
snails� caterpillars� Àies� and Àat ZorPs� Light froP Zhite L(' street lights that shines onto asphalt and Zater can act as an ecological trap� :ater 
is highl\ reÀectiYe and it also absorbs light so the problePs of $L$1 are Pagni¿ed Zhen light trespasses on/into Zater� 7his Peans lighting near 
Zater needs to be PiniPised and controlled�

        Riparian� $Tuatic and 0arine (colog\
$L$1 is also detriPental to riparian� aTuatic and Parine ecolog\������������������ and nocturnal species are particularl\ Yulnerable��� ,n 1= this can 
iPpact kōura �cra\¿sh�� long�¿nned and short�¿nned eels� sea urchins� spider crabs� sea ZorPs� brittle stars� tube anePones� seahorses� and 
feather stars� $lso ]ooplankton and bio�luPinescent plankton are actiYe at night� as are sTuid� the 'usk\ dolphin� and natiYe species of inanga/
inaka �Zhitebait�� 7he health and biodiYersit\ of ecolog\ and the ZaterZa\s that support it necessitate best lighting practices� 

�� � Red light has no effect on bat actiYit\ �&hanging the colour of arti¿cial light could reduce disruption� 0a\ ����� https�//nioo�knaZ�nl/en/press/red�light�has�no�effect�bat�actiYit\
�� � $rti¿cial nighttiPe lighting iPpacts Yisual ecolog\ links betZeen ÀoZers� pollinators and predators� -ul\ ����� https�//ZZZ�ncbi�nlP�nih�goY/pPc/articles/P0&�������/
�� � :h\ arti¿cial light at night should be a focus for global change research in the ��st centur\� 0arch ����� https�//pubPed�ncbi�nlP�nih�goY/��������/
�� � 2ur nights are getting brighter� and (arth is pa\ing the price� $pril ����� https�//ZZZ�nationalgeographic�coP/science/article/nights�are�getting�brighter�earth�pa\ing�the�price�light�pollution�dark�skies"loggedin true
�� � 7he arguPent for sZitching off lights at night� -ul\ ����� https�//ZZZ�bbc�coP/future/article/���������Zh\�light�pollution�is�harPing�our�Zildlife
�� � $rti¿cial light at night as a neZ threat to pollination� $ugust ����� https�//ZZZ�nature�coP/articles/nature�����
�� � Light Pollution ,s a 'riYer of ,nsect 'eclines� 'ecePber ����� https�//papers�ssrn�coP/sol�/papers�cfP"abstractBid �������
�� � 7rees bud too earl\� haYe earl\ greening� and later $utuPn leaf colouring� 'ecePber ����� https�//ZZZ�science�org/doi/�������/science�abP����
�� � ,bid
�� � :orldZide decline of the entoPofauna� $ reYieZ of its driYers� $pril ����� https�//ZZZ�sciencedirect�coP/science/article/abs/pii/6����������������
�� � 6treet lighting has detriPental iPpacts on local insect populations� $ugust ����� https�//ZZZ�science�org/doi/�������/sciadY�abi�����pill�info�authors 
�� � L(' lighting increases the ecological iPpact of light pollution irrespectiYe of color tePperature� 2ctober ����� https�//esaMournals�onlinelibrar\�Zile\�coP/doi/full/�������/���������
�� � 0ultiple night�tiPe L(' lighting strategies iPpact grassland inYertebrate assePblages� -anuar\ ����� https�//onlinelibrar\�Zile\�coP/doi/�������/gcb������
�� � $rti¿cial nighttiPe lighting iPpacts Yisual ecolog\ links betZeen ÀoZers� pollinators and predators� -ul\ ����� https�//ZZZ�nature�coP/articles/s�����������������
�� � $ global atlas of arti¿cial light at night under the sea� 'ecePber ����� https�//online�ucpress�edu/elePenta/article/�/�/�����/������/$�global�atlas�of�arti¿cial�light�at�night�under
�� � Biologicall\ iPportant arti¿cial light at night on the seaÀoor� -ul\ ����� https�//ZZZ�nature�coP/articles/s�����������������
�� � $ global atlas of arti¿cial light at night under the sea� 'ecePber ����� https�//online�ucpress�edu/elePenta/article/�/�/�����/������/$�global�atlas�of�arti¿cial�light�at�night�under
�� � $rti¿cial Light at 1ight $ffects 2rganisP )lu[ across (cos\steP Boundaries and 'riYes &oPPunit\ 6tructure in the Recipient (cos\steP� 2ctober ����� https�//ZZZ�frontiersin�org/articles/�������/fenYs�����������/full
�� � 8rban light pollution alters the diel Yertical Pigration of 'aphnia� -anuar\ ����� https�//ZZZ�researchgate�net/publication/���������B8rbanBlightBpollutionBaltersBtheBdielBYerticalBPigrationBofB'aphnia� 
�� � $rti¿cial light at night causes reproductiYe failure in cloZn¿sh� -ul\ ����� https�//ro\alsociet\publishing�org/doi/�������/rsbl����������
�� � Light pollution in the sea� ����� https�//ZZZ�researchgate�net/publication/��������BLightBpollutionBinBtheBsea

Ke\ for ,nfographic on the left

$rti¿cal light at night �$L$1� adYerserl\ effects liYing 
organisPs in the folloZing Za\s�

   $ � )atal attraction� 
   B � $Yoidance� 
   & � La\s eggs in Zrong places�
   ' � 2bscures natural lights Zhich interferes Zith 
         naYigation� foraging� and reproduction�
   ( � &ircadian patterns disrupted�
   ) � $lters deYelpPent � phenolog\ �the periodic 
        biological phenoPena� such as ÀoZering� breeding�   
        and Pigration� in relation to cliPatic conditions�� 
    G � )ood Zebs are disrupted� 
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Responsible Lighting Around the Home
        AVOID                                                   IMPROVED             OPTIMAL 

        +arsh� glar\� Zhite lighting�                            6hielded� soft� loZ luPen� aPber lighting�         Lights turned off�  $ctiYated Yia sensors/tiPers�

    
        

Responsible Lighting Near Water
      Light clutter� harsh� glar\� Zhite light�                 0iniPal� shielded� loZ output� aPber lighting�        Lights turned off� $ctiYated Yia sensors/tiPers�                                                    

              
      8nshielded� Zhite lighting on tall poles�               6hielded� recessed� loZ set� aPber L('s�         Lights turned off� $ctiYated Yia sensors/tiPers� 

                  
               Image Form and Light. formandlight.com.au    Dawlish, Devon, UK, ': :indsor Lighting. Image Andrew Hatfield.                            Fort Jefferson Seawall, Florida, US. Image QT Luong.                          

Responsible Lighting for Businesses                                    
       8nshielded� glar\� hori]ontal lighting�                     6hielded� soft� ZarP� aPber lighting�                    $fter closing� lighting is diPPed or off� 
          +igh lighting leYels� high contrast�            LoZ luPen out put� loZ contrast�                      Lighting controlled Yia sensors/tiPers�

          
       O’Shucks / Trader Ricky’s Restaurant, Cocoa Beach, Florida.                     The same venue with improved, ecologically responsible lighting.                 After closing -, if the same venue lowered their lighting even more.   

Birdlife� Bats and Reptiles
7he adYerse iPpact of $L$1 on ecolog\� especiall\ froP Zhite L('s is backed up b\ research������� (cologists strongl\ adYise PiniPising e[po�
sure to $L$1 and aYoiding Zhite L(' light sources� 7his is particularl\ releYant in 1= as Pan\ natiYe bird species are nocturnal� including the 
endangered +utton¶s shearZater� the criticall\ endangered :henua +ou diYing�petrel� as Zell Post other shearZater and petrel species� ¿Ye 
species of kiZi� the kƗkƗpō �the Zorld¶s onl\ nocturnal parrot�� kororƗ �little blue penguin�� the ruru oZl� and kaka� and Pore� 1= is also hoPe to 
tZo threatened species of pekapeka �bats� Zhich need darkness at night� $dditionall\� four species of natiYe frogs� Pan\ species of skinks and 
geckos �Post of Zhich are threatened or at risk of e[tinction�� and the rare tuatara are nocturnal� 8nfortunatel\� the high intensit\ of light ePitted 
b\ L(' street lights and the reÀectance of their light on roads can attract and disorientate sea�faring birds� also causing theP to becoPe grounded 
and Yulnerable to predation and harP froP road traf¿c on land� 6erYice stations and dair\ farPs in particular� need to appl\ responsible lighting to 
aYoid attracting the +utton¶s shearZater to brightl\ lit structures� 

Plants and 7rees
:heneYer possible PiniPise illuPination in areas of greener\ because plants and trees reTuire darkness at night� 'isrupting their natural da\/night 
c\cle Zith $L$1 disrupts iPportant biological processes Zhich ultiPatel\ daPages the foodchain and reduces biodiYersit\� �6oPe natiYe 1= plants 
and trees eYolYed strong scents to attract Poths at night� such as the Raupeka �the endePic (aster orchid�� 0Ɨhoe� and soPe pittosporuPs�� 

�� � L('�lighting inÀuences the actiYit\ of bats� 6ept ����� https�//ZZZ�sciencedail\�coP/releases/����/��/�������������htP
�� � 1octurnal lighting in aniPal research should be replicable and reÀect releYant ecological conditions� 0arch ����� https�//ro\alsociet\publishing�org/doi/�������/rsbl����������
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Responsible 2utdoor Lighting Guidelines for 6urfaces and 0aterials
(nsure ZindoZs haYe effectiYe blinds and/or shutters to preYent interior light escaping outside� &lose theP Zhen it gets dark�
 (nsure lights are not directed toZards reÀectiYe surfaces�
&hoose dark� te[tured surfaces listed beloZ� to reduce reÀectance froP light sources�

68R)$&( R()L(&7,9( PR2P(R7,9(6    68,7$B,L,7<
1atural grass and Yegetation LoZ Best a
:eathering steel / &orten steel �rusted effect� LoZ Best a
Brick �dark� LoZ Best a
Brushed tinted concrete �dark� LoZ Best a
Painted surface �dark and Patt� LoZ Best a
Pre�coloured factor\ Petal �dark� LoZ Best a
RaZ / stained tiPber 0ediuP 2K
6tone surface 0ediuP 2K
6Pooth light�coloured concrete +igh $Yoid r
Painted surface �light� +igh $Yoid r
$rti¿cial grass �sand base� +igh $Yoid r
Brick �light� +igh $Yoid r

'arker coloured� perYious� perPeable� and porous surfaces for paYePents� driYeZa\s and court\ards are helpful to Panage storPZater� 7he\ 
can also help to reduce light pollution as the surfaces are te[tured and therefore� less likel\ to reÀect light froP streetlights and other light sources�
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AVOID                                                   IMPROVED          OPTIMAL                       
          8nshielded� glar\� Zhite lighting�                              6hielded� soft� aPber lighting�                                       Lights turned off� 
          +ori]ontal lighting� +igh output�                         9ertical lighting� LoZ luPen output�                     Lighting controlled Yia sensors/tiPers�

                

     +ori]ontal lighting� +igh lighting leYels�                  9ertical lighting� LoZer lighting leYels�            Lights turned off� $ctiYated Yia sensors/tiPers�
       Glare� light trespass� light nuisance�                :arP� Zell directed Zith no light nuisance�                       Lighting is ZarPer and diPPed�

              

8nshielded� harsh� Zhite� hori]ontal lighting�               6hielded� soft� ZarP� Yertical lighting�            Lights turned off� $ctiYated Yia sensors/tiPers�

                 

 +ori]ontal lighting� Light clutter� +igh output�               9ertical lighting� LoZ lighting leYels�                                  Lights turned off� 
    8ncontrolled� harsh� glar\� Zhite lighting�                     &ontrolled� shielded� ZarP light�              $ctiYated Yia sensors/tiPers�

              

        8nshielded� glar\� Zhite light source�                     6hielded� soft� aPber light source�                                      Lights turned off� 
                        $ctiYated Yia sensors/tiPers�

                                                                                                               
  

Responsible 2utdoor Lighting ,nfographics 
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Please see the brief outlines� folloZed b\ infographics and photographic e[aPples of Zhat to aYoid� along Zith e[aPples of responsible light�
ing and Zhat to do instead to Pake iPproYePents� Refer to Responsible Lighting )i[tures pg �� Zhen selecting light sources� Bollards are an 
effectiYe Za\ to illuPinate streets� paths� steps� and c\cleZa\s� and the\ are a Podern and sustainable Za\ to light neZ deYelopPents instead 
of using streetlights� 7he\ keep light close to the ground and reduce Paintenance costs Zhilst iPproYing safet\� enhancing the aPbience of 
neighbourhoods� and iPproYing the curb appeal of properties� :ith bollards� the bulb/diodes should hidden to eliPinate glare� iPproYe Yisibilit\� 
and to reduce light pollution and harP to Zildlife� )aYour aPber ���������� K� hoZeYer ��������� K is acceptable as long as the bollards are 
Zell�designed� 6elect loZ luPen output L('s to keep lighting leYels loZ� appl\ diPPing� and operate Yia sensors and/or tiPers�

                   AVOID                                                   IMPROVED         OPTIMAL  
  8nshielded� harsh� high�intensit\� Zhite light�                &ontrolled� shielded� ZarP light�                        Lighting is off� and Zhen it¶s needed� 
                8nsafe and light polluting�                 ,nYest in Zell�designed L('s� �Less is Pore��                 turns on Yia sensors/tiPers� 

              
                                 Image source unknown.                                                            Image 7argetti Lighting.                                         Image pxhere.com

           +arsh� high�intensit\� Zhite light�            LoZ leYel� ZarP light� Recessed diodes/bulbs� 

             
                                      Image source unknown.            Image 7ragetti Lighting                 Image pxhere.com

          +igh�intensit\� glar\� Zhite L('s�             LoZ leYel� ZarP lighting� Recessed diodes/bulbs� 

             
                                     Image source unknown.                                                  Indian Rocks, Florida. Image )irst Light 7echnologies.                                    Newprt Stat Park, Wisconsin. Image www.goodfreephotos.com

Light clutter and Zhite L(' light sources�             ,ndirect� eYenl\ dispersed lighting� 
          Poor placePent� 8nshielded L('s�             Light should be ZarPer Zith a loZer output� 

          
                                 Image source unknown.                                                                              Image OOO LPM-Complex.                                              Image-jooinn.com

        Bollards are too close to the Zater�                        Bollards face aZa\ froP the Zater� 
   8nshilelded and an inapproproate colour�                   Light is soft and loZ to the ground�

            
                                        Image source unknown.                                     NBA LEDs to protect sea turtles. Clearwater Beach, Florida. Image Jim Damaske                                       Image mamabearapp.com 

Responsible 2utdoor Lighting Guidelines for Buildings� Landscapes and 1eZ 6ubdiYisions
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Responsible ([terior Lighting )i[ture Guide
7he e[aPples on this page shoZ Zhat to look for Zhen selecting L(' light ¿ttings� 1ote that the\ haYe recessed/hidden diodes to Pitigate e[cess 
radiance and glare� 7he aiP is to proYide light that is indirect and soft on the e\e Zhich assists Yisibilit\ and coPfort� 7hese ¿[tures also enhance 
the aPbience of a space Paking areas Puch Pore coPfortable to be in and safer to naYigate�

LuPinaires should be full\ shielded� full cut�off �Zith shielded/recessed and/or coYered/hidden bulbs/diodes�� 6oPe haYe a frosted coYering to 
reduce glare� Light is directed doZnZards and is soft� diffused� eYenl\ distributed� and ZarP in colour/spectruP ���������� K�� :all Pounted light 
sources that ePit light upZards are acceptable as long as the\ are positioned under a balcon\ or the eaYes of a building so the upZards light is 
capped to preYent it froP escaping into the sk\�

                   $Yailabilit\
+ardZare and lighting suppliers in 1= stock Zhite L(' lights sources ���������� K� for e[terior illuPination� 6oPe offer ���� K� hoZeYer these 
often need to be reTuested� and as \et� e[terior aPber L(' light sources ���������� K� aren¶t Zidel\ aYailable� ,f \ou cannot ¿nd Zhat \ou¶re 
looking for� Pake a reTuest Zith \our stockist to order the product in� 7here are ���� K L('s �Painl\ Pock ¿laPent edison bulbs� for interior 
lighting on the Parket� and as the tin\ L(' chips are e[posed� the\¶re best used Zith laPpshades� $gain� Pake a reTuest� $s stockists respond 
to the dePand for safer lighting� these kind of ¿[tures� laPps and bulbs Zill becoPe Pore coPPon�

  

            

                     

BeloZ left� the ¿[ture beloZ is acceptable because the colour is Yer\ ZarP� and the lighting indirect and soft� BeloZ �second froP the left�� although 
not as ideal� the ne[t tZo ¿[tures beloZ are acceptable as long as the light that¶s directed upZards is capped effectiYel\ b\ a ledge or eaYe� BeloZ 
right� ���� K Pock ¿laPent edison L(' bulb� best used Zith laPpshades� as the eYen though the L(' diodes are tin\� the light the\ ePit is still 
Yer\ bright� �Please also see blue blocking L(' bulb options for interior lighting on pg ����
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Responsible Lighting for 6teps� 'ecks� RaPps� +andrails� 'ecking and PaYePents
(nsure lighting is recessed and positioned so the diodes/chips/bulbs are hidden or coYered as shoZn beloZ� and that the light that¶s ePitted is 
soft� diffused� eYenl\ distributed� and ZarP in colour ����� ± ���� K�� �Keep in Pind the disadYantage Zith solar L('s is that the\ rePain on for 
as long as the charge lasts� ,deall\� all e[terior lighting can be turned off Zhen needed� and operated Yia tiPers and/or sensors�

 IMPROVED

                  
US Court House Annex, San Diego, California. Image source unknown.                      Image McKay Landscape Lighting, Omaha, US.                                                            Image www.wagnerarchitectural.com

                                            
                         Image PaMesticoutdoorlighting�coP                                                                       Image PaMesticoutdoorlighting�coP                             Museum Bavarian Kings, Hohenschwangau, Germany. Image (:2 Lighting.

          

        Image PaMesticoutdoorlighting�coP                             Museum Bavarian Kings, Hohenschwangau, Germany. Image 

            
                          Image Lanai Lights.       Image source unknown.      Image source unknown.

BeloZ right� ideall\� the lighting beloZ is ZarPer Zith loZer output� 

                       
              Amber Solar Deck Lighting. Image amazon.com                                                                     Image source unknown.                                              Bevel Apartments, ODA, New York. Image Aaron Thompson.

               
                 Amber Solar Step Lights. Image amazon.com                                  Image source unknowm.                                                                  Image Auman Landscape..aumanlandscape.com
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Responsible Lighting for Residential +oPes
$Yoid ³Yanit\´ lighting� oYerlighting� and Zhite light �beloZ left�� $Yoid harsh� Zhite lighting �beloZ left/centre/right�� and light clutter �beloZ right��

AVOID

                
   Image Soffit Lighting. Pauls Electric-Service.                Image Zagnerarchitectural�coP.             Image source unknown

$Yoid oYerlighting �beloZ left�� hori]ontal lighting and glare �beloZ centre�� and Zhite lighting �beloZ right�� 

              
                    Image source unknown.                                       Image Kyra Xavia           Image source unknown.  

Bollards are an effectiYe solution� $ppl\ Zell�designed� thoughtfull\ positioned aPber bollards to keep light close to the ground and reduce Painte�
nance costs� 7his proYides adeTuate illuPination Zhilst PiniPising the negatiYe iPpact of lighting on huPan health� the ecos\steP� enYironPent� 
and night sk\� ,t also iPproYes safet\� enhances the aPbience of neighbourhoods� and iPproYes the curb appeal of properties� 7he diodes/chips/
bulbs should hidden froP YieZ to eliPinate glare� iPproYe Yisibilit\� and reduce light pollution and harP to Zildlife� $ll light should be directed 
doZnZards� ,f directing lighting upZards �Zith Zall Pounted light sources�� ensure it is capped b\ the eaYes of the roof so it doesn¶t shine into the 
sk\� )aYour ZarP� aPber lighting ���������� K� hoZeYer� ��������� K is acceptable as long as the light source is Zell�designed� and loZ luPen 
output L('s are selected to reduce lighting leYels� $lso ensure diPPing� sensors and/or tiPers are used Zhen possible� 7he folloZing e[aPples 
shoZ the kind of illuPination to aiP for in residential lighting� ZarP� soft� subtle� indirect� Zell�placed� glare�free� loZ leYel lighting�

IMPROVED

              
                                Image source unknown.                                                                                     Image source unknown.                                                                                     Image source unknown. 

,n the e[aPples beloZ� ideall\ the colour of light Zould be ZarPer and lighting leYels Zere loZered�� 

              
                                    Image outdoorlights�coP                                                   Image Par\landlighting�coP                                                                                     Image darksk\�org

BeloZ left� Zell�controlled� ZarP� soft� eYenl\ dispersed� loZ leYel lighting� BeloZ centre�Zell e[ecuted� responsible lighting�  

                     
                                    Image www.mydeck.com         Image source unknown                               Image Naomi Arnold. 
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Responsible Lighting for $rchitecture� Buildings� Businesses� $70s
$Yoid harsh� glar\� high�intensit\� Zhite lighting that reduces Yisibilit\ and coPproPises safet\� health and Zellbeing� as shoZn beloZ left� :hereas� 
softl\ dispersed� eYenl\ distributed� Zell�directed� glare�free� aPber light supports Yision� safet\� coPfort� sleep� and health as shoZn beloZ right�

                    
,Pages PcdonaldobserYator\�org  

IMPROVED
:ell�controlled� loZ leYels of ZarP� softl\ dispersed� eYenl\ distributed� Yertical lighting �Zall Zashing�� Zith the careful placePent of light sources�

The first six images below are taken by Stephen Hummel. 0c'onald 2bserYator\�

                   
          Frama & Tumbleweed Laundry, Marfa, Texas.                                                             Jeff Davis County Annex, Fort Davis Texas.                           Big Bend Sentinel Building, Marfa, Texas. Marfa Gardens, Marfa, Texas

                    
.                                                                                                                                      Jeff Davis County Courthouse, Fort Davis, Texas.                                          South Brewster County Emergency Response Centre.

                    
         Meridian Water Station, Enfield, UK. Image ': :indsor Lighting.         . Temple House, Chengdu, China. Image Nick Hughes/Yellowtrace.              Florentinum Office Building, Prague. (rco Lighting. Image Dirk Vogel.

                    
                                  Above left/centre Yunxi Town, Yan Zhangjiakou, Hebei Province China. Images litaZards�coP.                                           Buda Hotel, Chengdu, China. Image Chuan HE/Here Space Photography.

Lighting for ATM machines
BeloZ left� unshielded� poorl\ placed �hori]ontal�� direct� harsh� glar\ lighting that coPproPises Yisibilit\� safet\� naYigation and coPfort� BeloZ 
right� the saPe Yenue Zith iPproYed Yertical lighting that iPproYes Yisibilit\� safet\ and coPfort� ,deall\ all light sources Zould be aPber in colour� 

                    
US Bank, Santa Cruz, California. Image source unknown.
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Responsible Lighting for &arparks
Lighting at night in large carparks� should be signi¿cantl\ diPPed� or eYen better� turned off and actiYated b\ sensors so it turns on Zith actiYit\� 
7he iPages beloZ� shoZ inappropriate� harsh� glar\� un¿t�for�purpose� harPful� Zhite lighting� BeloZ left� aYoid unshielded� glar\� high�intensit\ 
lighting� especiall\ near Zater� BeloZ left/centre� unshielded� glar\ lighting increases light pollution and coPproPises health and safet\� BeloZ 
right� although these L('s haYe top coYers the\¶re still poorl\ designed and ePit an unsafe colour/spectruP of light� 7he\¶re also glar\ and harsh�

AVOID 

              
     Car Park Lighting, Kaikoura District Council. Image Larry Field.                                                  Image source unknown.                                           Image gePPalighting�coP

BeloZ left/centre/right� an ePpt\ carpark lit up brightl\� Zhen no one is using it is a Zaste of energ\ and Pone\� and it serYes no purpose� BeloZ 
centre� dePonstrates the draZbacks of un¿t�for�purpose L(' lighting � poor Tualit\ light �high�intensit\ light� non�uniforP light distribution and 
strong contrast�� ,nstead of eYenl\ distributed� softl\ diffused light that assists Yision and illuPinates the area� this kind of unsafe lighting creates 
stark areas of shadoZ and sPall hotspots of light that Pake it dif¿cult to naYigate� ,t also hinders the detection of obMects in the shadoZs�

                    
                                      Image superiorlight�coP                                                                             Image superiorlight�coP                                                                                 Image ZZZ�procircuitinc�coP

                     
                                Image ZZZ�Petcalfelighting�ca                Image source unknown.                                                Image ZZZ�Petcalfelighting�ca

         

  AVOID             IMPROVED                OPTIMAL
BeloZ left� unshielded� uncontrolled� glar\ right. BeloZ centre� the saPe car park Zith iPproYed lighting� �,deall\ the diodes/chips are not Yisible��

              
   Sherbrooke University Carpark, Québec. Image source unknown.   Sherbrooke University Carpark, Québec. Image source unknown.             Carpark with lights turned off. Image JockMcGrumpy www.blipfoto.com

IMPROVED
(nsure lighting is ZarP� softl\ dispersed� eYenl\ distributed� Zell shielded� directed doZnZards� and use the PiniPal output reTuired� 

                
              Amber 1600 K LED. Christchurch. Image (nerg\light.           Hard Rock Hotel, Daytona, Florida. 7rue Lite 'istribution.                                                   Image &rossroads Lighting. 
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Responsible 6ecurit\ Lighting
Brighter lighting that¶s left on all night� does not eTuate to iPproYed safet\ and less criPe� �Refer to Lighting )undaPentals pg � and 'ebunking 
&oPPon )allacies pg ��� ,t¶s Pore effectiYe to turn lights off Zhen not in use� that autoPaticall\ actiYate froP PoYePent Yia sensors� 7his shocks  
intruders and alerts others to their presence� &riPinals need light to do their Pischief� ,f the\ haYe to bring a torch� the\ reYeal their Zhereabouts�  

AVOID
$Yoid uncontrolled� unshielded� direct� harsh� glar\� high�intensit\� Zhite light� and leaYing lights on all night� BeloZ left� glar\� harsh� unsafe� Zhite 
light causing light trespass� BeloZ centre/right� unshielded� poorl\ placed� hori]ontal lighting Zhich produces unpleasant glare and light pollution� 

                                           
        Security lighting off Beach Rd, Kaikoura. Image Larry Field.                     Image source unknown          Image source unknown

BeloZ centre� note hoZ Yisibilit\ is reduced and hoZ dark and threatening the shadoZs are�       

                                    
     Sainsbury Supermarket  Altrincham, UK. Image Colin Henshaw.                                                  Image source unknown.                                                                                   Image trueluPens�coP

BeloZ left� although the Zhite L('s are shielded� note that the harsh� high contrast lighting reduces Yisibilit\� BeloZ right� the saPe Yenue Zith 
iPproYed lighting �ZarPer colour and spectruP Zith loZer lighting leYels�� 1ote the iPproYed Yisibilit\�

                                    
Images sources unknown. 

BeloZ left� unshielded� harsh� hori]ontal� Zhite lighting� BeloZ right� ideall\ the colour Zould be ZarPer and the luPen output loZer�

                       
Images Joyce Harmen.

.

IMPROVED
$ppl\ Zell�controlled� shielded� indirect� soft� glare�free� loZ intensit\� aPber� Yertical lighting� 8se Potions sensors/tiPers� BeloZ left� Zell�direct�
ed� controlled� shielded� glare�free� ZarP lighting Zith no unZanted light trespass/light nuisance� BeloZ centre� shielded� ZarP lighting� BeloZ 
right� ideall\ this shielded light Zould be ZarPer in colour�

        

right� ideall\ this shielded light Zould be ZarPer in colour�

        
Amber 1600 K LED (nerg\light� Christchurch, NZ. Image Mike Geddis.                                                 Image source unknown.                                      PowerDay Recycling Centre, Endfield, UK. Image ': :indsor Lighting.
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Responsible Lighting for LandParks� +istoric 6ites and 6tructures
0iniPise lighting� ensure it is shielded� Zell�controlled� soft and ZarPl\ coloured� and autoPaticall\ turns off� or is signi¿cantl\ diPPed at �� pP 
in Zinter and �� pP in suPPer� )actor in the enYironPental iPpact of illuPinating large buildings and historic sites� especiall\ Zhen located near 
Zater� $lso refer to ³Responsible Lighting for Light )estiYals� &reatiYe Light ,nstallations� ProMection 0apping´� 0ost iPportantl\� Tuestion Zhether 
it¶s appropriate and if a landPark eYen needs to be illuPinated� 

AVOID
BeloZ left� the lighting is Zell controlled� but it¶s best to aYoid YiYid colours� BeloZ centre/right� YiYid coloured lighting Zhich should be aYoided�

                 
      Westergasfabriek Amsterdam Netherlands Image &L6 Lights.                      Penshaw Monument, Sunderland, UK. Image Michael Curry..                           Grote Markt, Brussels, Belgium. Image 6chreder Lighting.

                    
Oneness-Temple-Chitoor-Varadaiahpalem-India. Image.illuPania�coP                    Chapel Shanwei, China. archdail\�coP. Image Siming Wu.                St Sava Orthodox Cathedral, Belgrade, Serbia. Image 6chreder Lighting.

BeloZ left� irresponsible� insensitiYe� crude� Zhite� high�intensit\� oYerlighting of a historic landPark� causing e[cessiYe light pollution� BeloZ cen�
tre� poorl\ e[ecuted lighting� ,t¶s unshielded� poorl\ positioned� and far too bright eYen if soPe of the light sources are aPber in colour� BeloZ right� 
this beautiful historic building Zould be better coPpliPented Zith softer� less harsh lighting� that is ZarPer in colour and spectruP�    

           
               Mont Orgueil Castle, Jersey. Image inui�co�uk                                    Monte San Pedro, La Coruna, Spain. Image Alberto Giachi.                                         Brussels, Belgium. Image 6chreder Lighting. 

BeloZ left� illuPinating Zater in natural enYironPents like this is irresponsible and inappropriate� 'ue to the Pultiple adYerse effects of $L$1 Ze  
Pust accept that the iPportance of protecting such habitats far out Zeigh the noYelt\ factor of entertaining Yisitors� BeloZ centre� proMection Pap�
ping and beloZ right� YiYidl\ coloured lighting�   

                    
        Niagara Falls, Ontario, Canada. Image Cater News Agency.                            Sharjah Light Festival. Image ImagineWhat )lickr�coP                                   St-Josephs, Angers, France. Image 6chreder Lighting.

BeloZ left� �� historic buildings along the Zaterfront on 6hanghai Bund are noZ illuPinated b\ a d\naPic light shoZ Zith ������ tunable Zhite L(' 
faoade lights� 7he Bund is also part of a lighting schePe that includes three bridges and �� buildings in the ¿nancial and tourist districts�

        
                                                                                   The Bund, Shanghai, China. Image 6ignif\�                                       Falkirk Wheel Experience, UK. Image Madeleine Gallacher Photography.
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Responsible Lighting for LandParks� +istoric 6ites and 6tructures 
IMPROVED

$ppl\ Zell�controlled� carefull\ directed� loZ�intensit\� ZarP� aPber lighting� that is coPplePentar\ to both the architecture and its setting� 

               
         Westergasfabriek Amsterdam Netherlands Image &L6 Lights.                    Knox Church  Christchurch, NZ. Image Kevin Cawley. Lighting 'esign.                    Iglesia de San-Pedro, Ávila, Spain. iGu]]ini� Image Gala Martinez. 

                
 Riggio Lynch Interfaith Chapel. 7illet Lighting. Image Timothy Hursley.                      Arsenali Repubblican, Pisa, Italy.. Image (:2 Lighting                                     Sharjah Mosque, UAE. Image Khatcho Demergian.

                     
                                                           St Josephs Church, Angers, France. Images Scheder Lighting schreder�coP                                                             Camel’s Fort, Melilla, Spain.�led�linear�coP Image Martin Garcia Perez.

BeloZ left� ideall\ the colour Zould be ZarPer Zith loZer lighting leYels� BeloZ centre� Zell�controlled� subtle� ZarP lighting at 6\dne\ 2bserYator\�  

                     
Calgary City Hall, Calgary, Canada. Image Chan Rin Vivid Ribbon Inc.                                                                                        Sydney Observatory, Australia. Images (rco Lighting.

          
                                                                                                  Sønderborg Castle, Sønderburg, Denmark. Images Frederik Waneck Borello lightbureau�coP

BeloZ left� soft� ZarP� loZ leYel lighting of )ulda &athedral� GerPan\ in the )ulda 'ark 6k\ &oPPunit\ in GerPan\� BeloZ centre� the lights on 
this historic landPark are turned off at �� pP eYer\ night� 

          
                                                                                                              Image darksky.org                                                                             Image Kerem Ali Asforugul.
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Responsible Landscape Lighting
AVOID

'ue to the adYerse iPpact of lighting� trees and foliage should not be illuPinated� ,f lighting is used� PiniPise it and aYoid Zhite and/or YiYidl\ 
coloured light sources� harsh� intensel\ bright lighting� especiall\ spotlights� and directing light upZards� as Zell as Zrapping branches and tree 
trunks Zith fair\ lights and stringing theP Zith coloured lights� $Yoid lighting trees near Zater as Zater reÀects light� increasing light pollution� 0ost 
solar garden lighting is problePatic as often the light is harsh Zhite and it rePains on for as long as the charge lasts� ,t¶s better to control lighting Yia 
autoPatic tiPers and/or sensors� (Yen if the bulbs/diodes are coYered� Zhite lighting is inappropriate� $lthough aPber and red lighting is generall\ 
less disruptiYe to Zildlife and insects than broad spectruP Zhite lighting� plants and trees are still adYersel\ effected� ,f \ou Zant \our garden to 
thriYe and \ou care about biodiYersit\� avoid garden and landscape lighting all together.

                    
           Image sources unknown,                                                             Image sources unknown,              Image sources unknown,

                      
                              Image sources unknown.                                 Image ewingaquatech.com                                                                                      Image sources unknown,

                    
                                    Image sources unknown.                 Image freshnist.com                 Image source unknown. 

               
                                  Image source unknown.                               Image www.outdoortheme.com                   Image.walmart.com 

                    
           Image aliexpress.com                      Image desertcart.lk                                   Image trueluPens�coP

                     Iguzzini Typha Floor Lamp. Image iGu]]ini.
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Responsible Lighting for Landscaping and 2utdoor LiYing 
IMPROVED

,f lighting is used� keep it indirect� soft� and ZarP� and keep lighting leYels loZ� ,nstead of focusing on foliage� illuPinate Yertical surfaces like Zalls� 
and light the pathZa\s instead of plants� $iP to create a safe haYen for ecolog\� $lso ensure the bulbs/diodes are hidden or coYered� Lighting 
should be soft� eas\ on the e\e and pleasant to look at � and it should be controlled b\ autoPatic tiPers and/or sensors so it sZitches on onl\ Zhen 
necessar\� $lthough aPber and red lighting is generall\ less disruptiYe to Zildlife and insects than broad spectruP Zhite lighting� plants and trees 
are still adYersel\ effected� ,f \ou Zant \our plants and trees to thriYe and \ou care about biodiYersit\� avoid landscape lighting all together.
BeloZ left� light illuPinates the Zall instead of being focused on foliage� BeloZ right� ideall\ there Zould be less lighting on the plants� 

              
    Hard Rock Hotel, Daytona, Florida. Image 7rue Lite 'istribution.                                                           Image Lanai Lights.                                              Taronga Zoo, Sydney, Australia. Lucian Light� Image Brent Winstone.

BeloZ left� Zell�controlled ZarP lighting� BeloZ centre� light is on steps and inside the pergola� and the light is ZarP and Zell�directed� 

                     
                             Image PaMesticoutdoorlighting�coP                                                                        Image source unknown.                                                                                      Image source unknown.

                           
Bollard PH 3-2.5 Floor Lamp by Louis Poulson. Image Louis Poulsen.                         Amber solar garden lights. www.trueluPens�coP                                                                    Image source unknown. 

BeloZ left� Zell�controlled� softl\ dispersed� ZarP lighting for the pool BB4 area� BeloZ centre� subtle� ZarP� Zell�controlled� recessed lighting� BeloZ left� Zell�controlled� softl\ dispersed� ZarP lighting for the pool BB4 area� BeloZ centre� subtle� ZarP� Zell�controlled� recessed lighting� 

                    
           Ecologically responsibkle lighting. Image outdoorlights�coP       Image lora[designgroup�coP           Image clcdesign�coP

BeloZ  left and centre� light is ZarPl\ coloured� soft and indirect and the diodes/bulbs are coYered� 

      
     Image outdoorthePe�coP.                                                                              Image outdoorthePe�coP.
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Responsible Lighting for Bridges
AVOID

,t¶s critical bridge lighting is carefull\ positioned to aYoid light spill onto/into the Zater� L(' light sources Pust also be full\ shielded Zith recessed 
diodes/bulbs� ,deall\ lighting is kept loZ to the ground as this Pakes it easier to control and reduces the risk of light spill� $Yoid unshielded� Zhite 
lighting on tall poles and/or high on the structure as this can Zorsen reÀections on Zater and signi¿cantl\ increase light pollution� $Yoid uncon�
trolled� harsh� glar\ lighting� oYerlighting� light clutter� and using YiYid colours�

                 
Acworth Pedestrian Bridge Georgia, USA.                                                               Image source unknown.                                                         He Ara Kotahi Bridge, Palmerston North. Image Murray Wilson.

                     
      Bay Bridge, San Francisco. Image Jesse Collins unsplash�coP  Harstine Island Bridge, Mason County. US. Image source unknown.    Cape Town Port Captains Building & Swing Bridge. Image Philips.

        
      Auckland Harbour Bridge. Image www.aecilluminazione.com                                 Victoria Bridge, Hamilton, NZ. Image Joshua Middleton.            Bosphorus Bridge, Istanbul, Turkey. Image Hulki Okan Tabak unsplash�coP  

BeloZ centre� although the bridge is lit b\ aPber light� it¶s unshielded� oYer lit� too bright and the light sources are too close to the Zater�

   Image source unknown. 

IMPROVED
&ontrol lighting to PiniPise light spill� Keep lighting loZ to the ground� ensure it¶s indirect� ZarP� soft� eYenl\ dispersed� sheilded� and recessed�

             
Amber LED lighting Pedret Bridge, Girona, Spain. Image ,gnia Lighting.                   Cernay, France. ledlinear�coP. Image Ludovic Loewert.                              Pamplona, Spain. ledlinear�coP Image Pedro Pegenaute.

Midgarsormen Bridge, Stavanger, Norway. (R&2 Lighting. Image Johan Elm. 
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Responsible Lighting for 6ports Grounds� 6tadiuPs / $renas� 6kate and PuPp Parks� Recreational 6paces
AVOID

$Yoid unshielded� uncontrolled� poorl\ directed� high leYels of harsh� glar\� Zhite light� 

               
                Kaikoura Sports Ground Lighting. Image Larry Field.            Image source unknown.                                                                                Image britecourt�coP�          Image source unknown.                                                                                Image 

                                   Image inui�co�uk

BeloZ left� light pollution and e[trePe glare froP poorl\ installed sports lights in :aikouaiti� 'unedin� YieZed froP oYer � kP aZa\� BeloZ centre� 
light froP the saPe sports lights illuPinating the cliff face of 0atanaka oYer ��� P aZa\� as Zell as the ocean� BeloZ right� e[trePe light trespass 
froP the lights on the nearb\ pine plantation and +aZksbur\ Lagoon :ildlife Refuge� 7he area is hoPe to endangered bird natiYe species�     

                      
       Light pollution from rugby grounds, Waikouaiti, Dunedin, NZ.                               Extreme light trespass on Matanaka and the sea.                                  Extreme light trespass from the sports lights. Imagse Kyra Xavia. 

BeloZ left� poorl\ e[ecuted lighting in a and recreational skate park� +arsh� glar\� Zhite lighting that¶s also an unsafe colour/spectruP� 

                    
                             Above left/centre, Esperance Skate Park, Esperance, Western Australia. Image source unknown.                             Image Chuttersnap unsplash�coP

BeloZ left/centre� the 0usicon Path puPp track in 'enPark� $lthough the lighting is better coPpared to the aboYe e[aPples� YiYid colours and 
Zhite light should be aYoided� 8nfortunatel\� Zhen the puPp track is not in use the track is displa\ed as a sculpture in a cold Zhite light� 

             
    Musicon Path, Denmark. Light Bureau. Image Tomasz-Majewski.           Musicon Path, Denmark. Light Bureau. Image Frederik Waneck Borello.             South Hedland Skate Park, Australia. Image.skateparkhunter�coP

                     
     Olympic Stadium Baku, Azerbaijan. Image Toca Heerim Rosetti.                            Ice Ribbon Stadium, Beijing, China. Image Populous.                            Allianze Arena Munich, Germany. Image +er]og 	 de 0euron. 
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IMPROVED
BeloZ right� although the lighting leYels in are still too high and the Zhite light is inappropriate� note the reduction in light pollution froP the iPage 
on the left� for the saPe Yenue� 

�                                     
Arizona Stadium University, Tucson, Arizona. Images 0onrad (ngineering ,nc.

,n the e[aPples beloZ� the lighting is Pore controlled� and in soPe cases� the light is a Pore appropriate colour/spectruP� BeloZ right� e[ePplar\ 
lighting� Lighting leYels are also loZered and light is eYenl\ distributed and soft on the e\es �no glare��

             
               Image source unknown.                                                              Image 0usco Lighting.                         Recreational Court, Sint Andries, Anvers, Belgium. 6chreder Lighting.

                    
           Pier 26, Hudson River Park, NYC. Image Barrett Doherty.                          Freemont Hills Country Club. Image Yintagecontractors�coP                                              Image Yintagecontractors�coP

         
   Birdland Mini Park, Des Moines, Iowa, US. Image 0usco Lighting.    

BeloZ left/centre/right� thoughtfull\ e[ecuted lighting for a park� ,t¶s Zell�controlled� ZarP� glare�free� softl\ dispersed lighting� ,deall\� there Zould 
be less lighting on the trees and the lighting leYels Zould be loZered eYen Pore� 

                    
Various photographs of Verudela Art Park, Pula, Croatia. Images Jan Stojkovic. deltalight�coP
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Responsible Lighting for PathZa\s and &\cleZa\s 
$Yoid unshielded� poorl\ controlled� harsh� glar\� Zhite light� especiall\ near Zater� $Yoid light clutter� lights on tall poles� as Zell as unshielded 
globe and acorn st\le laPps Zhich spill light� BeloZ left� inappropriate� unsafe� un¿t�for�purpose Zhite L('s in &entral Park� 1eZ <ork� 1ote hoZ 
threatening the dark areas are due to strong contrast and glare� BeloZ right� a larger photo of &entral Park Zith un¿t�for�purpose Zhite L('s� 
,lluPinating parks as if it Zere da\� daPages ecolog\ Zhich is crucial for the sustainabilit\ of urban areas� ,t¶s also harPful to huPan health�

AVOID

       
          Unshielded, white LEDs, Central Park, NYC. Image source unknown.                                             Unshielded, white LEDs Central Park. Image Tom Harradine. 

             
                   Hagley Park, Christchurch. Image Kyra Xavia.                                                            Image source unknown.                                                                     Image source unknown.

             
                                    Image source unknown.                                               Greenmount Headland Pathway, Gold Coast. Image $'L7 Lighting.                                                       Image $'L7 Lighting.

BeloZ left� although the top shielding is good� Zhite light is inappropriate� BeloZ right� this lighting could haYe been Pore thoughtfull\ e[ecuted� 

               
                                            Image Louis Poulsen.                                           Shropshire National Commuter Cycleway. Image acrospire�co                                            Auckland, NZ. Image source unknown.
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IMPROVED
Keep lighting close to the ground� ,f using tall ¿[tures� ensure the\ ePit Zell�controlled� eYenl\ dispersed� softl\ diffused� glare�free� aPber light�

              
Amber LED Bollards. Batts Rock, Barbados. Image Talma Mills Studios.           Ecologically responsible amber lighting. Image outdoorlights�coP                        NBA LEDs to protect ecology. Image $cuit\ Brands.

BeloZ centre� soft� loZ�leYel� loZ glare� ZarP lighting� BeloZ right� controlled� Zell�directed� soft� ZarP lighting� $Pber Zould be ideal�

                 
Amber LEDs Driebergen Netherlands Image 6hreder Lighting                      Mandel Bike Path, Roeselare, West- landers. Image 6hreder Lighting.                                             Image :(�() Lighting.                                                

      
Bim’Bimba-Park, Gold Coast, Australia. Image FPOV. ZZZ�f�poY�coP                  



��              Responsible Lighting Guidance / Best Lighting Practices for Kaikōura

Responsible Lighting for ,ntersections� Pedestrian &rossings� RoadZork 6igns and (Pergencies
AVOID

BeloZ left� these neZ Àashing L(' pedestrian crossings highlight the draZbacks of high�intensit\� e[cessiYel\ bright L('s� (Yen though the colour 
is aPber� such signs can be a ha]ard� &ounter to their purpose� their intense radiance can hinder Yisibilit\ and coPproPise safet\ and their intense 
Àashing can be problePatic� BeloZ right� high contrast Zhite L('s� Zith the backlet L(' sign� as Zell as Àashing aPber L('s Pa\ decrease 
safet\� 7his inappropriate lighting Pa\ also be discriPator\ against Pature driYers and those Zho are light disabled�

              
Flashing LED Pedestrian Crossing Sign. Image trafficsafetyzone.com               Flashing LED Pedestrian Crossing. Image Tapconet.com                               Flashing LED Pedestriam Crossing. Image Bercman.com

BeloZ left� the saPe kind of crossing as aboYe right� but in ha]\ Zeather� highlights hoZ un¿t�for�purpose Zhite L(' lighting is� 7he shorter blue 
ZaYelengths of light bounce off Zater particles increasing glare� and the e[cess contrast can Pake it dif¿cult to see obMects in the shadoZs� 7he 
illuPinated sTuare signs also Àash brightl\� BeloZ centre� another e[aPple of un¿t�for�purpose L(' pedestrian crossing lighting� 7his photo has 
been taken side on because the e[trePe glare it ePits Pakes it iPpractical to photograph directl\� BeloZ right� the saPe crossing froP a distance� 

          
             Flashing LED Pedestrian Crossing. Image Bercman.com                           Image Howard Industries. www.pedestriancrosswalk.com                Flashing Pedestrian Crossing Signal. Image-www.howardindustries.com

BeloZ� bright L(' strips� called ³=oPbie Lights´ in BodegraYen� 1etherlands installed in an attePpt to signal pedestrians too bus\ looking at their 
sPartphones� to look up� :hile Zell intended� this approach introduces Pore uncontrolled� unecessar\� high�intensit\� YiYidl\ coloured light� ,f L(' 
lighting technolog\ is used� its e[cess radiance� non�uniforP light distribution� Àicker� etc� need to be adeTuatel\ resolYed�

         
                                                                                              Image www.thetimes.co.uk                                                              Tel Aviv, Israel. Image Sebastian Scheiner/AP

BeloZ� although aPber light is better than harsh Zhite light� the Àashing� high�intensit\ L('s Zith e[posed diodes Pake these signs unsafe� 

Image alibaba.com

IMPROVED
,t¶s best to keep using the Zell recognised� coYered� orange globes that Park pedestrian crossing as shoZn beloZ� and to use reÀectiYe signs� 
7he\ turn on and off at a safe rate Zithout triggering epileptic sei]ures� and the\ are less distracting� and safer for pedestrian crossings� 

       
Effective, safe, pedestrian lighting. Images siPPonsigns�co�uk
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BeloZ left� safer \elloZ globe lighting on a traditional pedestrian crossing Zith an autoPated strip of red L('s inset into the road itself Zhich light 
up Zhen a pedestrian is about to cross� 7his is an acceptable approach� as long as the L('s haYe diffusing optics so the diodes haYe diffusing 
optics so the\ are 127 e[posed� 

       
Automated red LED strip. Image Direct Line. www.thisismoney.co.uk               Close up of LED strip with exposed LED diodes. Image Direct Line.

(Pergenc\ Lighting
(Pergenc\ L(' strobe lights used on police Yehicles� ¿re trucks� aPbulances� and other Yehicles can be problePatic due to the e[isting draZ�
backs of the technolog\� 7he\ can seriousl\ degrade an alread\ ha]ardous situation b\ reducing Yisibilit\����� and the\ Pa\ be an unecessar\ 
stressor in an alread\ stressful situation� ,t¶s iPportant to note that recent research found loZer intensit\ lights rePained highl\ Yisible� 7he authors 
recoPPend using loZer intensities at night Zill reduce discoPfort glare Zithout reducing the lights¶ Yisibilit\� 7his indicates stationar\ Yehicles in 
nighttiPe blocking Pode should be suf¿cientl\ Yisible Zith loZer intensit\ lights� )urtherPore� the stud\ raises the possibilit\ that coPbining high 
intensit\ lights Zith high Yisibilit\ Parkings Pa\ Pake it Pore dif¿cult for driYers to see responders on foot at night� eYen Zhen the responders 
Zear high Yisibilit\ Yests� 7his research indicates that high�intensit\ L('s signi¿cantl\ degrade Yisibilit\� $dditionall\� \elloZ and red lights Zere 
the least glaring Zhich suggests that loZ�intensit\� red lights for stationar\ blocking operations Pa\ offer the best coPbination of better Yisibilit\ 
Zith less glare�
)lashing lights are also Zell knoZn to trigger epileptic sei]ures and Pigraines� and the\ can incapacitate light sensitiYe and Yulnerable indiYiduals 
Paking theP ill for Zeeks� Reducing the nuPber of Àashing llights is helpful� as is using eÀectiYe barrier signs and traf¿c cones� BeloZ� note the 
strong contrast� e[trePe glare and dense shadoZs� all of Zhich coPproPise Yisibilit\ and safet\� 

AVOID

Image nj.com

�� � L(' 6tud\� 7o Protect )irst Responders� Brighter isn¶t Better� 0arch ����� https�//coffeeordie�coP/ePergenc\�responder�safet\
�� � 1eZ 6tud\ of 'riYer Perception of (Pergenc\ :arning Lights and RetroreÀectiYe 0arkings &oPPissioned b\ 7he (Pergenc\ Responder 6afet\ ,nstitute <ields 6urprising )indings� 0arch ����� 
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Responsible Lighting for 6ZiPPing Pools / +ot 6prings
AVOID

:ater reÀects and absorbs light so PiniPise lighting as Puch as possible� ,lluPinated Zater also acts as an ecological trap� attracting insects and 
birds� harPing the ecos\steP� $Yoid YiYid colours� oYerlighting� light clutter� and high�intensit\ �bright� lighting� and lighting up foliage and trees� 

        
                                   Image source unknown.             Image source unknown.                                   Image source unknown.

                
                            Image outdoorthePe�coP.                                                                                      Image elePentalled�coP                                                                                Image walmart.com

BeloZ left� aYoid glare froP poorl\ e[ecuted lighting on the Zall� BeloZ centre/right� aYoid colourful lighting and lighting on plants �beloZ right�� 

             
           Image www.srsmith.com                                                            Image www.ebay.com                                                           Image www.designrulz.com

Poorl\ e[ecuted lighting at a public sZiPPing pool �beloZ centre� and hot springs �beloZ right��

                     
                                  Image source unknown.                                   Image source unknown.                                  Ouray Hot Springs Colorado, US. Image source unknown. 

IMPROVED
0iniPise pool illuPination as shoZn beloZ� 8se ZarP aPber and keep the lighting leYels as loZ as possible �bottoP right�� Rather than lighting the 
Zater� illuPinate around the pool as shoZn beloZ left� ,deall\� aYoid pool lighting all together� bottoP centre� �$lso see iPages on pg ���� 

         

Zater� illuPinate around the pool as shoZn beloZ left� ,deall\� aYoid pool lighting all together� bottoP centre� �$lso see iPages on pg ���� 

         
                                 Image source unknown.                                                                                    Above centre/right, Mykonos Riviera Hotel and Spa Pool, Mykonos, Greece. Images https�//edeko�gr/

               
                                   Image source unknown.                                           unxi Town in Yan, Zhangjiakou, Hebei Province, China. Image litaZards�coP.             Atlantic Beach, Florida, US. Image outdoorlights�coP
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Responsible 6treet Lighting 
:hite L(' street lights are un¿t�for�purpose and their energ\ ef¿cienc\ has been grossl\ e[aggerated� 7o deliYer genuine saYings the\ Pust be 
diPPed b\ at least ��� and their luPen output reduced� Light pollution has increased in the last �� \ears b\ ���� and a PaMor factor is Zhite 
L(' e[terior lighting� ,t¶s estiPated b\ ����� ��� of lights globall\ Zill be L('� so the\ Pust be applied Zith care and restraint� 7he\ should be 
full\ shielded� full cut�off� aPber in colour ���������� K�� Zith recessed/hidden diodes/chips/bulbs� and diffusing optics� 1ote �beloZ right� that 
although the sk\ appears dark due to the strong contrast of L('s� high intensit\ light forces the pupil to restrict� Zhich preYents the detection 
of all but the brightest stars� �&ontrar\ to claiPs Pade b\ the lighting industr\� Zhite L(' street lighting preYents Yisibilit\ of the night sk\�� 
              BeloZ left� +P6 street lights before the retro¿t in 9ogel 6treet� 'unedin� BeloZ right� after the failed L(' retro¿t�             BeloZ left� +P6 street lights before the retro¿t in 9ogel 6treet� 'unedin� BeloZ right� after the failed L(' retro¿t� 

                     

            BeloZ left� +P6 street lights before the retro¿t in 9ogel 6treet� 'unedin� BeloZ right� after the failed L(' retro¿t� 

                             Although HPS street lights are unshielded, they provide safer lighting than white LEDs.                  Unfit-for-purpose, white 4000 K LEDs. Images Dr. Alex Tups.

BeloZ� &hristchurch cit\ after the ���� K L(' retro¿t� Zhich contrar\ to claiPs���� has not reduced light pollution� ,nstead� the retro¿t has 
degraded access to the night sk\ and introduced inappropriate� biologicall\/ecologicall\ disruptiYe Zhite light into the enYironPent� 6k\gloZ 
aboYe the cit\ on cloud\ nights is noZ Zhite� BeloZ right� an iPage of light pollution taken froP 9isible ,nfrared ,Paging RadioPeter 6uite 
�9,,R6� onboard the 6uoPi 1ational Polar�orbiting Partnership satellite� 'espite the fact the 9,,R6 sensors are relatiYel\ insensitiYe to the 
ZaYelengths light ePitted b\ Zhite L('s� there¶s been no decrease in light pollution� but a sPall increase� 

   
                   Unfit-for-purpose white 4000 K LEDs have dramatically altered the appearance of the city. Image Christchurch Council.                                      VIIRS satelite image of Chrtistchurch 2021. 

$ Puch safer and sustainable course Zould haYe inYolYed shielding the forPer +P6 laPps and to diP theP� �&ontrar\ to claiPs� +P6 laPps 
are not being phased out� and the\ can be diPPed����� 7his approach can saYe energ\� Zill e[tend the laPps¶ lifespan� reduces carbon ePis�
sions� preYented the unecessar\ disposal and Zaste of functioning light sources� and saYes Punicipalities and rate pa\ers Pillions of dollars� 

BeloZ� &hristchurch cit\ Zith unshielded� +P6 street lights before the L(' retrofit� 

   
                                            Unshielded, HPS street lights before the LED retrofit. Image Christchurch Council.                                                                  VIIRS satelite image of Chrtistchurch 2016. 

BeloZ right� shoZs Zh\ L('s are unsuited for Zide areas of road/streets� 7he unshielded +P6 laPp �beloZ left� has been replaced b\ a Zhite 
6asta ���� K L(' Zith e[tra added shielding �beloZ right�� $lthough the Zhite light is inappropriate� shielding draPaticall\ reduces the glare 
t\pical of L('s �as shoZn in the other e[aPples on the ne[t page�� $ Puch better outcoPe Zould haYe been aPber ���� K L('s Zith added 
shielding� instead of ���� K�

                                                                                  
                                               Unshielded HPS Austin Street, Kaikoura, with HPS lamps. Image Larry Field.                       Unfit-for-purpose 3000 K Sasta LED with added shielding. Image Larry Field.

��� � Poor Pisleading reporting b\ 6tuff� 0arch ����� https�//ZZZ�stuff�co�n]/enYironPent/���������/then�Ys�noZ�photos�shoZ�hoZ�Puch�led�lights�haYe�changed�christchurchs�nightscape
��� � 'iPPing for high�pressure sodiuP laPps� https�//diPPlight�de
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AVOID
BeloZ� un¿t�for�purpose� harsh� glar\� high�intensit\� high contrast� Zhite ���� K L('s� BeloZ centre� note that the bright reÀections on the surface 
of the Zet road obscures road Parkings and increases light pollution� BeloZ left/centre� harsh� glar\� un¿t�for�purpose� Zhite ���� K L('s� 1ote 
the intense brightness and light trespass/nuisance into residential hoPes� BeloZ right� good shielding but an unsafe colour and spectruP� 

             
             Fendalton, Christchurch. Image Stacy Squires/STUFF.                                     Main Street, Oamaru. Image Damien McNamara.                              Rivara street lights in Arraiolos, Portugal. Image 6chreder Lighting. 

BeloZ left/centre� unsafe colour and spectruP� glare and obtrusiYe light trespass� Zith oYerlighting� BeloZ right� although the design of the cus�
toP�built illuPinated coluPns reduce direct glare� the\ are still too bright� the Zhite light is also inappropriate� and there¶s too Puch light�

              
    Unfit-for-purpose LEDs, Oamaru, NZ. Image Damien McNamara.             Street lights/illuminated poles. City Walk, Dubai. Image LigPan Lighting.            Blinding, harsh, unsafe LED street lights. Image source unknown.

BeloZ left� note the e[trePe glare on the road froP one un¿t�for�purpose ���� K L('� Zhich obscrures road Parkings and Zorsens driYing condi�
tions� coPpared to the older +P6 laPps in the saPe iPage� BeloZ centre� unhapp\ residents gather beneath the neZ L('s in PalPerston 1orth 
Zhich degraded lighting conditions instead of iPproYing theP� BeloZ right� glare on the road froP un¿t�for�purpose ���� K 2aParu� 1=�

             
 Harsh, glary, white 3000 K LED Dunedin, NZ. Image Paul Le Comte.               Failed LED retrofit Palmerston North, NZ. Image source unknown..                    Failed LED retrofit Oamaru, NZ. Image Damien  McNamara.    

BeloZ left� un¿t�for�purpose� Zhite L('s in Bragan]a� Portugal� contrasted beside safer� less disruptiYe� orange +P6 laPps� BeloZ centre� un�
¿t�for�purpose L('s near Zater beside Brandenburg 6al]ufer and 6t -ohanniskirche� Brandenburg an der +aYel� Brandenburg� GerPan\� BeloZ 
right� an ePpt\ street in 2ak &it\� 8tah Zith high leYels of inappropriate� Zhite L(' street lighting�  

              
                             Image jornalmaisbraganca.com.br                          Image Lutz Dörpmund.                                                                        Oak City, Utah, US. Image &ree Lighting.

BeloZ left� harsh� glar\ Zhite L(' street lighting in $nchorage� $laska� 7his t\pe of lighting is particularl\ ill suited for areas Zith snoZ fall as the 
scattering effects of shorter blue ZaYelengths increase light pollution� BeloZ centre� inappropriate uncontrolled Zhite lighting that shines directl\ 
upZards� 7his is unsuited for this narroZ and historic ZalkZa\� 

          
                                                                                                     Anchorage, Alaska, Image &ree Lighting.                                                      Image source unknown.
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Responsible 6treet Lighting 
IMPROVED

,f L('s are installed the\ need to be full\�sheilded� full cut�off� aPber L('s like in the e[aPple beloZ� ,deall\ the\ also haYe diffusing optics�

Sherbrooke, Qu é bec, Canada, within the Québec, 0ont�0pgantic ,nternational 'ark 6k\ ReserYe. Image Rémi Boucher. 

BeloZ left� un¿t�for�purpose� ���� K Zhite L('s� BeloZ right� replaced Zith full\ shielded� full cut�off� aPber ���� K L('s�  

                       

                                   
Silges, Nüsttal, Germany. Images Sabine Frank.

BeloZ right� highlights hoZ iPportant it is to diP L('s� BetacoP GL��� $Pber ���� K L('s haYe been diPPed b\ ��� doZn to ���� :hat¶s 
Pore� Zith properl\ designed and correctl\ positioned and angled L('s� the light sources should not be Yisible froP a distance �or froP aboYe�� 
�&oPpare this to the iPages� aboYe right�� 7he L('s beloZ don¶t Peet this criteria� 7he\ reTuire proper positioning and added shielding�   

                                              
                                   Before the retrofit. Unshielded, HPS lamps Torquay Street, Kaikoura. Image Larry Field.                         After the LED retrofit. Dimmed down to 25%.Image Larry Field.

BeloZ left� an un¿t�for�purpose� harsh� glar\� ���� K Zhite L('� 1ote the hot spot of Zhite light directl\ underneath the Zhite L(' and the dark 
area of shadoZ Must be\ond it shoZing the poor uniforPit\ and strong contrast of Post L(' street lights� 7he\ haYe been replaced Zith Pore 
appropriate aPber ���� K L('s Zhich haYe been diPPed doZn b\ ��� to run at ���� 7his is an iPproYePent� hoZeYer shielding is needed to 
further reduce glare and light trespass and iPproYe Yisual coPfort� �Keep in Pind L(' lighting like this is not an iPproYePent to the +P6 due to 
it¶s Pan\ draZbacks��    

                                                                          
Before the retrofit. Harsh glary 3000 K LED. Kaikoura. Image Larry Field.                               After the LED retrofit. Dimmed down to 25%.Image Larry Field.

                                                                    
                                    Before the retrofit. Unshielded, HPS lamps Torquay Street, Kaikoura. Image Larry Field.                          After the LED retrofit. Dimmed down to 25%.Image Larry Field.
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IMPROVED 
)ull\ shielded� full cut�off� aPber L('s that ePit light Zhich assists Yisibilit\ at night are a better option than harsh� glar\� Zhite ��������� K L('s�� 
Zhich disrupt circadian health and adYersel\ iPpact ecolog\� BeloZ left� ecologicall\ responsible� shielded L('s to protect loggerhead sea turtles 
and Zildlife� 7his lighting is also bene¿cial to huPan health� BeloZ centre/right aPber ���� K L('s� 'iffusing optics Zould further reduce glare�

               
 Treasure Island, Pinellas County, Florida. Image Catherine Hawley.                 Amber LEDs, La Patrie, Mont-Mégantic Dark Sky Reserve, Québec.               PC Amber LEDs. Santa Pau, Garrotxa, Spain. Image ,gnia Light�            

              
           Parque de los Riegos, Noreña, Spain. $7P Lighting.                                    Artenara, Gran Canaria, Canary Islands. Image ,gnia Light.                            Santa Maria degli Angeli, Italy. Image Targetti Lighting.

           
                                                            Amber LEDs, Lac Megantic.. Image 0ont�0pgantic 'ark 6k\ ReserYe .                         Amber LEDs. Image 8rberderPis 6anta 	 &ole�

BeloZ� adMustable� tunable L(' street lights to protect ecolog\ in Lille� )rance� )roP $pril to 1oYePber� Zhen the bats are Post actiYe� onl\ the 
aPber L(' Podules sZitch on and off to protect theP� 7hen froP 1oYePber to 0arch� Zhen the bats hibernate� the L(' Podules Zith aPber and 
Zhite L('s ������K� sZitch on and off depending on the tiPe of night and the presence of people�

                              
La Citadelle Park, Lille, France. Images 6chreder Lighting. 

OPTIMAL
,n ����� the 6treet Lighting (nerg\ Reduction ProMect Zas initiated throughout the 8K� and nuPerous counties began to turn off their street lighting 
during off�peak hours �betZeen Pidnight and ���� aP� to saYe Pone\ and energ\� and reduce carbon ePissions and Paintenance costs� 'ue to its 
success� this continues toda\ in Pan\ places including 1orth <orkshire� eYen Zith those places that haYe had L(' retro¿ts� BeloZ left� the $���� 
near 7he GroYe� 'urhaP� 8K� 'ec ����� 

The A692, near The Grove, Durham, UK. Dec 2014. Image www.chroniclelive.co.uk
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Responsible L(' +eritage Lighting 
+eritage lighting needs particular care because the design of older st\le laPps did not consider the iPpact of a $L$1 and light pollution� 
0ost Podern heritage light sources reTuire thoughtful redesigning to control and Pitigate the uniTue properties of L(' lighting technolog\�   
$corn st\le laPps and luPinaires Zith clear glass housing can be inappropriate as this t\pe of lighting can cause light pollution� light trespass� 
glare and Yisual discoPfort� 1ot onl\ is the Zhite light e[cessiYel\ bright and an unsafe colour/spectruP� the Zhole purpose of heritage lighting is 
to respect the aPbience and aesthetics of historic settings and for lighting to be coPplePentar\� ,t Pakes no sense to use heritage ¿ttings that ePit 
cold� harsh� intensel\ bright and glar\� Zhite lighting� Zhen the original light sources ePitted a ZarP� soft� ZelcoPing� gentle gloZ�  

AVOID
BeloZ left� the ¿[tures ePit uncontrolled� harsh� glar\� Zhite light that¶s light polluting� inappropriate� unsafe and harPful to health� BeloZ centre� 
although the acorn�st\le ¿[tures haYe a top shield� the\ still ePit too Puch uncontrolled� unsafe and inappropriate� harsh� bright� Zhite light� Be�
loZ right� harsh� bright� Zhite light that is too strong in contrast� 7his produces hot spots of brightness and dense pools of darkness Zhich hinder 
Yisibilit\ and coPproPise safet\� ,t also Pakes the street area appear cold� stark and unZelcoPing�   

             
 Papiermolensluis Brouwersgracht, Amsterdam. Image wallhere.com                                           Image source unknown.        Image Zeta LED Lighting UK

BeloZ left� in ����� there Zas public outcr\ in RoPe about the harsh� glar\� cold lighting froP the L(' retro¿t ruining the aPbience of the cit\����

BeloZ centre� harsh� bright� Zhite lighting in &entral Park that can disrupt huPan health� coPproPise safet\� and harP the precious biodiYersit\ 
of ecolog\ that e[ists in one of the Post iPportant green areas the cit\� BeloZ right� uncontrolled� harsh� glar\� Zhite L('s in $PsterdaP� 7his is 
insensitiYe to the historic architecture� cultural heritage and aesthetic appearance of the cit\� plus it¶s inappropriate near Zater as the reÀections 
of Zhite light can increase light pollution� 

                    
     Image Gianni Cipriano/New York Times/Redux/eyevine                              White LEDs Central Park, NYC. Image www.flickr.com/photos/nilspix                                                     Imasge source unknown

BeloZ left� although shielded� there¶s still unacceptable light trespass into residents ZindoZs� the Zhite light is inappropriate and disruptiYe to 
health� and the diodes are e[posed Zhich causes glare� as reYealed froP ground leYel� beloZ centre� 

                     
        Heritage LED Lighting, Frosinone, Italy. Image &ree Lighting.                       Heritage LED Lighting, Frosinone, Italy..Image &ree Lighting .                                                Image Annette Krop-Benesch

BeloZ left� inappropriate� Zhite L(' lighting in the historic cit\ of )lorence� ,tal\� that is insensitiYe to its cultural heritage and architec�
ture����  )urtherPore�, instead of reducing light pollution� the ���� K L(' retro¿t in )lorence resulted in the cit\ keeping their street lights on all 
night instead of the preYious polic\ Zhere the\ Zere turned off at ����� pP at night� BeloZ centre� L('s Zith optics to iPproYe Yisual coPfort� 
but the\¶re on tall poles� the\ ePit disruptiYe Zhite light� and the\¶re too close to the Zater� BeloZ right� although the diodes/bulb are 
coYered b\ a frosted coYer� the Zhite light is inappropriate and insensitiYe to the historic building and setting� 

                   
                       Image aecilluPina]ione�coP                                                           Image aecilluPina]ione�coP                                                         Eglise de Marly, Fribourg, Switzerland. Image R' Light le 0ouret�

��� � 6treetlight ¿ght in RoPe�Golden GloZ Ys� +arsh L('� 0arch ����� https�//ZZZ�n\tiPes�coP/����/��/��/Zorld/europe/roPe�streetlights�led�lights�htPl
��� � +istoric 8rban 6ettings� L(' ,lluPination and its ,Ppact on 1ighttiPe Perception� 9isual $ppearance� and &ultural +eritage ,dentit\� 2ctober ����� https�//ZZZ�researchgate�net/publication/���������B+istoricB8rbanB6ettingsBL('B,l�
luPinationBandBitsB,PpactBonB1ighttiPeBPerceptionB9isualB$ppearanceBandB&ulturalB+eritageB,dentit\
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BeloZ left� poorl\ e[ecuted heritage lighting in Bragan]a� Portugal� ,t¶s insensitiYe to the historic setting and architecture� ruining the 
aPbience of the ZarPer lighting� ,t¶s also inappropriate for parks� BeloZ centre� YieZ of the Zhite L(' lighting in the cit\ of Bragan]a 
contrasted Zith the safer� Pore coPpliPentar\� ZarP� orange +P6 that illuPinates the castle Zalls�  

      
                                                                                               Image 6Part Lighting.                                                                                          Image arPadaled�org

,n ����� the ����¶s lighting on the &oluPbia :rightsYille 9eteran 0ePorial Bridge in Penns\lYania� Zas replaced Zith replica historic ¿[tures� 7his 
resulted in the attraction of Pillions of Pa\Àies betZeen late -une and earl\ $ugust each \ear� 7he lighting lures neZl\ ePerged adults aZa\ froP 
their natural habitat on the Zater to a futile death before breeding� $lso� the light reÀecting off the surface of the road and paYePent tricks others 
to la\ their eggs on the bridge instead of the Zater� $s Pa\Àies control algae groZith and are food for ¿sh� this PanPade interference Pa\ alter 
ecos\stePs� BeloZ left� inappropriate� glar\� harsh� Zhite� heritage lighting� BeloZ centre� close up of the drop acorn design of the light ¿[tures 
Zith dead Pa\Àies underneath� �7he cit\ has considered adding lighting underneath� folloZing the poor e[aPple �beloZ right� hoZeYer� this is not 
an acceptable solution� Lighting Pust be PiniPised� it needs to be a safer spectruP� shielded� controlled and directed onl\ to Zhere it¶s needed � 
Zhich is loZ to the ground on the bridge itself� 'iPPing Zould also help�� 7his situation illustrates Must hoZ iPportant it is to do an enYironPental 
iPpact report before Paking signi¿cant changes to lighting and to carefull\ illuPinate bridges to PiniPise adYerse iPpacts on ecolog\� �6oPe 
situations Pa\ not Zarrant installing heritage ¿ttings��

                     
        Veterans Memorial Bridge, Pennsylvania. Image Blaine Shahan.                                     Image source unknown              Harrisburg City Market Street Bridge, Pennsylvania. Image source unknown.

IMPROVED
BeloZ left� ���� K L('s Zith frosted glass and Petal lattice housing� Light is diffused for Yisual coPfort� 7he ZarP light also suits the historic set�
ting� BeloZ centre/right� Zell�directed� loZ leYels of ZarP lighting reduces light pollution� coPplePents the architecture� is less disruptiYe to huPan 
health and ecolog\� and is far less light polluting� BeloZ right� Zell�directed� shielded lighting� ,deall\� the colour should be ZarPer�

                
   Saint Cirq Lapopie, Dordogne Valley, France. Image 6chreder Lighting.                      Sassoferrato, Italy. Image 1eri Lighting.                      Baia Sistiana, Italy. Image 1eri Lighting.

BeloZ left� +P6 sodiuP heritage laPps are safer and ePit softer� less harPful and disruptiYe light than aPber L('s�  BeloZ right� an appropriate 

                     

BeloZ left� +P6 sodiuP heritage laPps are safer and ePit softer� less harPful and disruptiYe light than aPber L('s�  BeloZ right� an appropriate 

 Brandenburg an der Havel, Germany. Image Annette Krop-Benesch.               Najac, France. Image Patrice Nin/Comatelec. Jean Marc Charles.                                             Image &rossroads Lighting.

    
Image &rossroads Lighting. 
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Responsible Lighting for 0arinas
Keep lighting shielded� Zell�controlled� ZarP in colour and spectruP� and close to the ground� $lso aYoid light clutter� ,t¶s iPportant to carefull\ 
restrict lighting to illuPinate the boardZalk itself� 127 the Zater� 7his can be achieYed b\ placing shielded light sources on the inner side of loZ 
posts so the PaMorit\ of light is directed to the boardZalk� ,t¶s critical to aYoid underZater lighting beneath docks�  

AVOID 
BeloZ left� although this L(' light source has optics to loZer glare� the lighting leYels are still too high� and the ¿tting is on tall poles Zhich Peans 
Pore disruptiYe� light polluting light reaches the Zater� �:hite light is highl\ inappropriate this close to the sea�� BeloZ centre� blinding� harsh� Zhite 
L(' lighting in the sPall toZn of Kaikoura� BeloZ right� obserYe the unecessar\ light spill on/into the Zater�  

              
                              Image ZZZ�aecilluPina]ione�coP                                       Blinding white LED, South Bay Marina, Kaikoura. Image Kyra Xavia                     Unshielded, white LED solar lighting. Image lakelites�coP

BeloZ left� although the L('s are placed loZ� the\¶re unshielded� too bright� too Zhite� and the\ lack optics to Pitigate glare� BeloZ centre� un�
shielded� poorl\ controlled� Zhite L(' lighting� BeloZ right� although these L('s are less glar\ because the diodes are coYered Zith a frosted 
Paterial� Pore appropriate ¿ttings could haYe been used so the light sources thePselYes are not Yisible� 7he\ also ePit inappropriate Zhite light� 

               
    Unshielded, glary, white LED solar lighting. Image lakelites�coP                      Unshielded, glary, white LED solar lighting. Image lakelites�coP                 Unshielded, covered, white LED solar lighting. Image lakelites�coP 

  
Inappropiate underwater dock lighting. Image alternativeoffroad.com  

BeloZ� although the colour and spectruP is an iPproYePent� there are too Pan\ light sources �light clutter�� 7he\¶re also unshielded and poorl\ 
positioned so the lighting is uncontrolled� �1ote the light reÀections on the Zater�� $lso� it¶s best to haYe light sources Zith hidden/recessed chips/
diodes/bulbs� as shoZn in the three iPages at the bottoP of this page�  

Image source unknow.  

IMPROVED
BeloZ left/centre/right� lighting is ZarP� Zell�controlled� indirect� glare�free� and onl\ illuPinates the area that¶s needed� ,deall\� the colour and 
spectruP Zould be eYen ZarPer ���������� K�� 

              
                      Amber solar cleat lights. Image lakelites�coP               Amber Capped Dock Lights. Image s\nerg\lighting usa�coP                                Image dockgearsupply.com
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Responsible Lighting for )ountain and :ater )eatures
7he illuPination of Zater should be aYoided for nuPerous reasons e[plained earlier in this docuPent� ,f lighting is necessar\� please appl\ the 
folloZing guidelines� $lso� ensure it¶s operated b\ tiPers to sZitch off autoPaticall\ at �� pP in suPPer and �� pP in Zinter� 

AVOID
$Yoid Zhite and YiYidl\ coloured� high�intensit\ lighting that¶s e[cessiYel\ bright� as shoZn beloZ� $lso aYoid leaYing lighting on all night�

              
                            Image Roy Harryman at Pixabay.                                           Water fountain on Passeig de Gràcia, Barcelona. Image ,gnialight.                                         Image LoggaWiggler at Pixabay.

                     
                                   Image source unknown.                                                                        Image meineresterampe at Pixabay.                                                        Image Tomasz Mikołajczyk at Pixabay.

IMPROVED
Keep lighting as subtle and loZ ke\ as possible� 8se loZ lighting leYels and choose ZarP coloured light sources Zith an autoPated tiPer so 
lighting is on for onl\ a feZ hours at night� 

               
        Image Mackay Landscape Lighting Inc, Omaha, Nebraska.                     Water fountain on Passeig de Gràcia, Barcelona. Image ,gnialight.                   Amber-Water-Fountain-Image Atlantic Water Gardens Services.

                                         Image Pinterest.com
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Responsible ([terior Lighting for 9ehicle / &ar 6ale <ards
0ost often� Yehicle/car sale \ards haYe poorl\ e[ecuted lighting that is an inappropriate colour and spectruP� is unshielded� poorl\ directed� harsh� 
glar\� and too bright� ,t¶s also coPPon for lights to be left on all night Zhich is unnecessar\� ,t¶s far Pore effectiYe to haYe lighting that autoPaticall\ 
sZitches off at a set tiPe ��� pP in suPPer and �� pP in Zinter� Zhich is actiYated b\ sensors froP actiYit\� 7he iPage beloZ right� shoZs Zell 
shielded lighting on the building �an iPproYePent�� hoZeYer� it¶s still too bright and it¶s an inappropriate colour and spectruP�

AVOID

                
                                     Image Autotraders.com     Image oldlenses.blogspot.com      Image source unknown.

IMPROVED
8se loZ leYels of light that¶s shielded� Zell�directed� glare�free� and ZarP� set b\ tiPers to sZitch off at ��pP in Zinter and �� pP in suPPer� and 
autoPaticall\ actiYates froP actiYit\� BeloZ� note the effectiYe� shielded� ZarP� aPber ���� K L(' Zall packs that direct light doZnZards� 

       
Audi car dealership, Sherbrooke, Québec, Canada.  Images 0egantic 'ark 6k\ 2rg 

Motorcyle Dealership Sherbrooke, Québec, Canada. Image 0egantic 'ark 6k\ 2rg�

Responsible Lighting for 6erYice 6tations
,t¶s all too coPPon for serYice stations to haYe poorl\ e[ecuted lighting that is unshielded� poorl\ directed� harsh� glar\� and too bright� Zith an 
inappropriate colour and spectruP� ,t¶s also coPPon for lights to be left on all night Zhich is unnecessar\� 1ote the light clutter� intensit\� Zhite light� 
glare� oYer lighting� and no shielding in the iPage beloZ left� as Zell as the inappropriate colour and spectruP� as Zell as the oYerlighting in the 
iPages beloZ centre/right� 6oPe serYice stations are Zorse offenders due to the colour Za\ of their branding� :hite� blue and green for instance� 
can be Pore disruptiYe than red and orange� but eYen red and orange can be problePatic Zhen the\¶re too bright� 

AVOID

    
                       Image Donny Jiang Obh unsplash�coP                                                                          Image source unknown.                                                                                         Image pxhere.com

      
       Image www.parvinclauss.com       Image Mckeown Service Station.                               Image NPD Self Service Station Kaikoura. Image Larry Field.
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Responsible Lighting for 6erYice 6tations
IMPROVED

$ stud\ found Zhen the lighting Zas changed froP high glare ¿[tures �beloZ left� to full cut�off �beloZ right� the percentage of driYers turning into 
the station and the YoluPe of fuel sold dail\ increased iPPediatel\� suggesting driYers ¿nd Tualit\ lighting Pore appealing���� ,deall\� the lighting 
in the beloZ right photo� Zould also be ZarPer in colour and spectruP�  in the beloZ right photo� Zould also be ZarPer in colour and spectruP�  

                       
BeloZ� reasonable light leYels can be achieYed to proYide Yisibilit\� safet\� and coPfort�

     
                                                                          Shell Station, Sherbrooke, Québec, Mont-Mégantic International Dark Sky Reserve. Images 0egantic 'ark 6k\ 2rg�

BeloZ� note the subtle signage on the side of the canop\� and Post iPportantl\� the loZ leYels of lighting underneath�

Express Stop Gas Station, Flagstaff, Arizona: the world’s first dark sky city. Image source unknown.

BeloZ left� shoZs loZer leYels of lighting� )urther iPproYePents could be Pade Zith ZarPer coloured lights and shielding� BeloZ right� soft� ZarP 
lighting Zith loZ lighting leYels� 1ote there¶s no harsh drop off into dense shadoZ� as t\picall\ seen Zith Zhite L(' lighting� 7his highlights hoZ 
strong contrasting L(' lighting hinders Yisibilit\� Zhereas the softl\ illuPinated spaces beloZ right� supports Yisibilit\ and naYigation�  

          
                       Image BP.                                                                                Image http-cyclinghome.nu-p=2986

6hielding for 6erYice 6tation &anop\ Lighting
)or canop\ lighting it¶s helpful to add shielding �as shoZn beloZ left/centre�� ,deall\� shielding is on $LL four sides of the light ¿[ture� 7his should be 
standard until iPproYed L(' light sources are aYailable that don¶t reTuire such Peasures� 7his reduces light pollution� proYides Yisual coPfort� and 
reduces adYerse iPpacts on Zildlife� ,n Kaikoura� full shielding� the loZering of light output� and the use of aPber light ���������� K� is essential 
to help reduce the fallout of endangered +uttons 6hearZaters and other Yulnerable species� 

                 
Added shielding at the NPD Self Service Station, Kaikoura. While this is a helpful step, the intensity of light still needs to be lowerred and the colour changed to amber. Images Kyra Xavia./ Larry Field.

��� � &ourtes\ Rensselaer Pol\technic ,nstitute� https�//sk\andtelescope�org/astronoP\�resources/bright�lights�bigproblePs/ 
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Responsible 6erYice 6tation 6ignage
AVOID

BeloZ left� Zhile the canop\ lighting is Pore appropriate� the bright self�illuPinated sign is problePatic� as are the other tZo e[aPples�

              
       Image BP.           Image courtesy Anthony92931, Wikimedia Commons.                Image McKeown Service Station. 
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Responsible Lighting for Retail 2utlets� 6ignage� $dYertising� and 6elf�illuPinated Billboards and 'ispla\s 
6elf�illuPinated billboards and signage cause light pollution� light trespass� the\¶re an enYironPental stressor� a distraction and ha]ard for driYers 
and pedestrians� and a health risk to residents�������� :aka Kotahi �1= 7ransport $genc\� recognises international eYidence that digital adYertising 
billboards distract driYers Pore than conYentional static billboards� particularl\ on high�speed routes� and latest ¿gures in 1= record distraction as 
a factor in �� roads deaths and ��� serious inMuries in ����� 7he $utoPobile $ssociation urged Potorists not to be distracted b\ the bright lights 
in plain YieZ or out the corner of the e\e� as a ke\ adYertising PediuP gains eYen Pore proPinence on &hristchurch¶s landscape���� ,t¶s best to 
restrict illuPinated adYertising to certain built up ]ones in cities� and to turn it off after �� pP� 'ue to the e[cessiYe brightness of L(' technolog\ 
changing lighting leYels� and liPitations of e[isting luPinance Peasuring deYices� it¶s not possible to accuratel\ gauge the aPount of light that¶s 
ePitted froP digital billboards and self illuPinated displa\s����,��� &oPPunities that Yalue the safet\� health� Zell�being� and life Tualit\ of residents� 
as Zell as the iPportance of protecting Zildlife and the night sk\� need to restrict or coPpletel\ aYoid this kind of illuPination� especiall\ displa\s 
that ePit high intensit\� Zhite and/or blue� and YiYidl\ coloured light� 

AVOID
BeloZ left/centre� light polluting� health disrupting� bright� Zhite adYertising in shop ZindoZs� BeloZ right� e[cessiYel\ bright� Zhite signage�

              
             Image source unknown.              Image source unknown.            Samyan Mitrtown Mall, Bangkok. Image LigPan Lighting.

BeloZ� illuPinated adYertising at bus tops is unecessar\ and adds e[cess light into the enYironPent�

              
                                      Image source unknown.          Image www.architonic.com                 Image www.cnyeroo.en.made-in-china.com/

Responsible lighting also e[tends to fridge and food dispensers� especiall\ Zhen the\ are placed outside� BeloZ left/centre� the unecessar\ 
introduction of illuPinated digital screen doors� instead of clear glass� 7he sole purpose of these screens is to e[pose custoPers to Pore intense 
adYertising� 1ot onl\ do these screens e[pose people to Pore arti¿cial light� the\ can be particularl\ problePatic for people Zho are light disabled 
and cannot tolerate L(' lighting�

          
Images Cooler Screens. 

Please note that aZareness about the iPpact of L(' lighting has been acknoZledged b\ the superParket chain &ountdoZn here in 1=� $fter a 
\ear trial� in 2ctober ����� it launched µautisP�friendl\¶ Tuiet hour once a Zeek nationZide� Zhere outlets sZitch off their lights and turn doZn the 
Pusic���� ³7he PaMorit\ of lights in the roof and the in�store radio are turned off� the ³beep beep´ sounds on the checkouts are Puted and there are 
no announcePents oYer the loudspeaker � e[cept in ePergencies�´ $utisP 1eZ =ealand sa\ ������ people in the countr\ are affected b\ autisP� 
)or the PaMor superParket retailer� that Musti¿ed iPposing the Tuiet hour in all 1= stores �e[cluding $uckland and :ellington¶s 0etro &it\ branch�
es�� Zhere alPost eYer\ store does the saPe thing on :ednesda\s betZeen ���� and ����pP� $ccording to an R1= article� the store ePplo\ees 
Zere also e[cited for the calP that the initiatiYe brings� &ountdoZn 7hree Kings 6tore 0anager 'aYid &ollo said� ³<ou reall\ get to realise hoZ 
nois\ the store reall\ is and how bright it is, because there’s LED lights everywhere and you take it for granted. And when you turn it off 
it’s like, wow.´ (lderl\ custoPers also enMo\ed the stress�free enYironPent of the Tuiet hour� ³7his highlights hoZ soPe sPall changes can create 
a Pore inclusiYe enYironPent that Zill positiYel\ iPpact people signi¿cantl\�´ &ountdoZn deYeloped the Tuiet hour alongside $utisP 1eZ =ealand� 
Zhich proYided adYice on hoZ to best support custoPers� 

��� � 6Zedish 6tud\ 6hoZs 'igital Billboards 'istract 'riYers� -ul\ ����� https�//ZZZ�scenic�org/Zp�content/uploads/����/��/eebdd�pdf
���� +ealth (ffects of Large L(' 6creens on Local Residents � -anuar\ ����� https�//ZZZ�ncceh�ca/docuPents/practice�scenario/health�effects�large�led�screens�local�residents�conclusions
��� � $uthorised digital distractions� 0arch ����� https�//ZZZ�odt�co�n]/star�neZs/star�christchurch/authorised�digital�distractions�do�billboards�pose�road�safet\�risk
��� � Global $pproaches to Reduce Light Pollution froP 0edia $rchitecture and 1on�6tatic� 6elf�LuPinous L(' 'ispla\s for 0i[ed�8se 8rban 'eYelopPents� $pril ����� https�//ZZZ�Pdpi�coP/���������/��/��/����
��� � $ 6\stePatic ReYieZ for (stablishing ReleYant (nYironPental ParaPeters for 8rban Lighting� 7ranslating Research into Practice� -an ����� https�//ZZZ�Pdpi�coP/���������/��/�/����/htP
��� � &ountdoZn superParket launches µautisP�friendl\¶ Tuiet hour nationZide� https�//ZZZ�n]herald�co�n]/lifest\le/countdoZn�superParket�launches�autisP�friendl\�Tuiet�hour�nationZide/�L��6$7&���0=4(G44=K)<==�$/



��              Responsible Lighting Guidance / Best Lighting Practices for Kaikōura

IMPROVED
,deall\� signage is lit Zith shielded doZnlights and the surface is Patt� ,f using illuPinated signage� choose a ZarP colour  as shoZn beloZ right� 
Backlit signage is also a good option� especiall\ if it¶s ZarP in colour �second roZ centre/right��

             
                              Image sources unknown

              
                                    Image source unknown                Image source unknown                                          Image KWKCHINA Store Aliexpress.com

  Image LigPan Lighting.
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Responsible $rchitectural� )acade and 0edia $rchitecture Lighting 
8rban enYironPents haYe becoPe signi¿cantl\ brighter and Pore illuPinated� and cities noZ consider Pedia architecture and non�static� self�lu�
Pinous L(' displa\s an essential elePent of their strateg\ to attract residents� Yisitors� and tourists in the hours after dark� 8nfortunatel\� Post 
often� the\ are not designed Zith care� consideration and aZareness� nor do the\ support the Yisual Zellbeing and circadian rh\thPs of huPans� 
7he\ also increase light pollution Zhich has an adYerse effect on the enYironPent� ,t¶s crucial to Zeigh up the negatiYe iPpact of facade and Pedia 
architecture and to consider if e[tra lighting is eYen needed� 6uch lighting needs to be restricted to built enYironPents �$� =one � +igh district 
brightness�� �Refer to https�//ZZZ�standards�goYt�n]/shop/asn]s���������/�� &urfeZs are best applied so this lighting is off betZeen �� pP � �aP 
in 6uPPer and �� pP � � aP in :inter�

AVOID
$Yoid oYerlighting� using Zhite� blue and YiYidl\ coloured light�

              
   ..........................................Image eeeken\a�coP                     .........................  ........            Image Danpal Light Architecture. ...                    .....Arc Cinema, Beeston, Nottinghamshire. Image Leonard-Design

                     
       Klubhaus St Pauli, Hamburg. led�at Image Markus Pavlowsky.                    JTRE, Panorama City III, Bratislavia, Slovakia. Image adobols�sk                 South China Mall, Dongguan, China. Image hondellighting�coP

                     
                                                                                         Image 'anpal Light $rchitecture.                    Image 'anpal Light $rchitecture.

IMPROVED
)aYour subtle� re¿ned and elegant lighting schePes� Less is Pore� Lighting needs to be Zell�controlled� shielded� indirect� ZarP� eYenl\ distribut�
ed� softl\ dispersed and kept at loZ leYels�  

             
           Majadas Once, Guatamala. Image-grupodarcon�coP                           t Walletje Business Complex, Belgium. Image ': :indsor Lighting.                       Jewish Museum, Berlin, Germany. Image Denis Esakov.
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,PproYed Lighting for Building &oPple[es� Public 6paces� 6eating and $Penities
7here¶s Puch Pisunderstanding about lighting and public safet\� 7he si[ iPages beloZ shoZ oYerl\ bright� poorl\ e[ecuted lighting Zith high leYels 
of inappropriate� health disrupting� Zhite light at night� ,t¶s ill�suited for parks� recreational areas� public seating/ spaces� especiall\ near Zater� 

AVOID

                     
    Hamilton Transport Centre, Hamilton, NZ. Image LigPan Lighting.                 Bus Station, Poppenbüttel, Hamburg. Image-ZZZ�archiPages�de           Oslo, Norway. Image Dana Andreea Gheorghe unsplash�coP

                     
Albero “Light Trees” at the Kristalkule Complex, Turkey. Image iGu]]ini.   Eclairage Cimetière Marly, Fribourg, Switzerland.- Image R' Light Le 0ouret.                                       Image source unknown.

IMPROVED
,t¶s Pore effectiYe to proYide illuPination that is ZarP� indirect� softl\ dispersed� and eYenl\ distributed� as shoZn in the nuPerous iPages beloZ� 
Lighting leYels are kept loZ and the light sources are hidden froP YieZ so there is no glare and discoPfort�  7his offers proYides a ZelcoPing� 
appealing and pleasant aPbience that encourages people to sta\ and enMo\� ,t¶s also a safer enYironPent that¶s eas\ to naYigate� 

              
Bollards PSY400. Image :(�() Lighting.                             Drue Point, Margate, Tasmania.:(�() Lighting. Image Michael-O’Keefe�                              Light Rail in Sydney. (rco Lighting

              
                       Image Loius Poulsen.                                                         Image.archiproducts�coP                                    North Wharf & Silo Park, Auckland. Image :raight � $ssociates.

BeloZ left� Zell e[ecuted� subtle and effectiYe lighting in London� BeloZ centre� shielded� Zell�placed� loZ intensit\ lighting near Zater� 

          

BeloZ left� Zell e[ecuted� subtle and effectiYe lighting in London� BeloZ centre� shielded� Zell�placed� loZ intensit\ lighting near Zater� 

           
            6t Pauls 9ista� London� ,Page ': :indsoZ Lighting�                                  Garcia Sanabria Park, Tenerife, Spain. Image.urbiderPis�coP                                                   Image source unknown.   �

                                                               
                                           2ath +ill Park� 6hi]uoka� -apan� ,Page KaZasuPi � Koba\ashi KenMi Photograph 2f¿ce�        Pier ��� 1<&� Linaea 7illet Lighting 'esign� ,Page (li]abeth )elicella
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Responsible $irport Lighting
AVOID

BeloZ left shoZs a trial of Zhite L('s at 0unich $irport contrasted beside the older� shielded� lighting� 7he neZ L('s are not an iPproYePent for 
Pan\ reasons� hoZeYer� this is Zhat airports all around the Zorld are installing� BeloZ centre� L(' lighting at 4uito ,nternational $irport� 6outh 
$Perica� BeloZ right� +arsh Zhite lighting at )iuPicino $irport� RoPe� ,tal\� 1ote hoZ the Zhite light �Zhich contains shorter blue ZaYelengths� 
scatters Pore readil\ in Pist\ air� Zhich increases light pollution� 7his effect is also obYious in the iPage� beloZ left��  

            
    Munich Airport, Germany. 2014. Image ZZZ�ledsPaga]ine�coP                                     Image Airport Suppliers.                     Image Airport Suppliers  .

IMPROVED
BeloZ left� 7ucson ,nternational $irport� General $Yiation $pron� 7ucson� $ri]ona� BeloZ centre/right� Leicester� 8K�

           
Image Monrad Engineering Inc.                 Midlands Airport Apron, Leicester, UK. Image Matt Short.               Midlands Airport, Leicester, UK.Image Matt Short

BeloZ left/centre airport apron upgrade �tarPac area� 'unedin� 1=� BeloZ right� ZarP shielded Zell�controlled lighting 0unich� BeloZ left/centre/
right� note there is no upZard light spill and lighting leYels are not e[cessiYe�

            
         Dunedin Airport. Image Energylight.       Dunedin Airport. Image Energylight.                                        Munich Airport  Apron 2010. Image Mark (URL - flic.kr/markusnl)

,PproYed ([terior Lighting for )ire 6tations
$lthough the large glass doors alloZ light to escape� please note the e[terior lighting� 7Zo shielded Zall Pounts direct light doZnZards to Zhere 
it¶s needed� )urtherPore� the use of Zell�¿tted curtains for the ZindoZs on the ¿rst and second Àoors Zill also cut doZn on light pollution�

Image source unknown.



��              Responsible Lighting Guidance / Best Lighting Practices for Kaikōura

Responsible Port Lighting
$Yoid unshielded� poorl\ controlled� hori]ontal� direct� high�intensit\� harsh� glar\� Zhite lighting ���������� K�� Reduce the luPen output to keep 
lighting leYels coPfortable and safe� :arP Zhite lighting ����� K� is safe� effectiYe and Pore appropriate�  

AVOID
BeloZ left� e[trePe light pollution froP L\ttelton Port� &hristchurch� 1=� YieZed froP GoYernors Ba\� 

   Image Peter Barnett nzpeterb Flickr.com.

7here are no photographic e[aPples of iPproYed lighting in this docuPent because none could be found as \et� 

Responsible $gricultural Lighting
9ast� arti¿call\ illuPinated greenhouses are a PaMor source of light pollution as shoZn beloZ� 

AVOID

        
                      Leamington, Ontario. Image Matt McIntosh.                               Frydlant, Czech Republic. Image AP Photo Petr David Josek.                   Greenhouses, Netherlands. Images Tom Hegen..toPhegen�coP            

                                                                        
                                                                  Greenhouses, Netherlands. Images Tom Hegen. toPhegen�coP                                                            Image.inui�co�uk

BeloZ left/centre/right� shoZs the harsh� blinding� e[cess radiance of L('s on farP Yehicles� and the disruptiYe Zhite light the\ ePit� Zhich is noZ 
a coPPon light pollutant generated froP the agricultural sector� 

                     
                                       Image MZspeaker�coP                                                                            Image source unknown.                                                                                 Image blog�Pachine¿nder�coP

                                                                                                                          Close up of exposed LED Headlights. Image blog�Pachine¿nder�coP
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IMPROVED
BeloZ left/centre/right� farPing Yehicles Zith halogen laPps� 7hese light sources are Puch softer and safer for the e\es� and less disruptiYe to 
ecolog\� the enYironPent and nightscape� &ontrar\ to Zhat the lighting industr\ claiPs �factoring in all the draZbacks� risks� iPpacts and deliYer\ 
of light� this kind of illuPination is superior to L(' lighting technolog\�   

              
                                        Image Pinterest.com              Image Anthony Reed.          Image theZoodgraincottage�coP

Responsible ,ndustrial Lighting 
$Yoid unshielded� poorl\ controlled� hori]ontal� direct� high�intensit\� harsh� glar\� Zhite lighting� Reduce the luPen output to keep lighting leYels 
coPfortable and safe� 

AVOID

        
                                      Image H Yoyogi unsplash�coP                                 MV Oil Refinery, Schwechat, Austria. Image Dimitry Anikin unsplash�coP               Maasvlakte Europoort, Rotterdam. Image Piapartner�coP

BeloZ� unshielded� high�intensit\� Zhite L(' lights that are left on all night cause unnecessar\ and signi¿cant sk\gloZ� circled in red� 

Light Pollution from Mainland Poultry, Waikouaiti. Image Stefan Mutch

IMPROVED
(nsure all lighting is full\ shielded Zith recessed diodes/chips/bulbs are full\ recessed� &ontrol lighting carefull\ to onl\ illuPinate Zhat¶s needed� 
'irect light doZnZards� &hoose ���� K� BeloZ� although industrial plants usuall\ produce light pollution� both coPple[es haYe signi¿cantl\ re�
duced their negatiYe iPpact b\ installing� shielded� Zell�directed� ���� K L('s�

        
                                                               Altus Midstream Diamond Cryogenic Complex, Balmorhea Texas.                      Apache/Altus Midstream Tank Battery, Reeves County, Texas. 
                                                                                                                                             Images Bill :ren� 0c'onald 2bserYator\�



��              Responsible Lighting Guidance / Best Lighting Practices for Kaikōura

Responsible Lighting for (Yents� 0atariki� ;Pas/+olida\s� 'ecoration and ,lluPinated 'rones
L(' lighting noZ Pakes it possible to cheapl\ light spaces Zith noYel� bright� YiYidl\ coloured and d\naPic lighting� and it¶s noZ becoPing a 
coPPon practice to illuPinate landParks Zith bright colours to celebrate certain anniYersaries and/or eYents� Responsible lighting also needs to 
e[tend to the festiYe season too� &oncerns about light pollution� oYerlighting� tack\� oYer the top installations for businesses� as Zell as the popu�
larit\ of illuPinating the streets of residential hoPes Zith &hristPas lights� has proPpted action oYerseas to tone doZn this trend in faYour of Pore 
tasteful� appropriate and responsible lighting�������� 7his doesn¶t Pean no lighting at all� rather it inYolYes Zell e[ecuted� thoughtful and appropriate 
displa\s� 7his has Pan\ bene¿ts and can be achieYed b\ folloZing the guidelines outlined here� 

0atariki
0atariki is noZ a national 1= holida\� so it¶s iPportant to acknoZledge cultural heritage and the fact darkness is needed to appreciate the stars� 
especiall\ the sPall constellation of 0atariki� ,nstead of YieZing this tiPe as an opportunit\ to introduce Pore arti¿cial light into the enYironPent� 
0atariki can offer all 1eZ =ealnders soPething uniTue and iPportant � helping us rediscoYer our connection to the stars and fostering reYerence 
for natural darkness� 

7here is groZing support for a ³lights out´ approach Zhere lights are turned off for seYeral hours� so eYer\one in 1= can see the stars� especiall\ 
those Zho liYe in urban areas� 7his could becoPe an integral part of nationZide celebrations as it respects Zith 0aori heritage and culture� rather 
than Podern da\ light festiYals/displa\s/installations� Zhich tend to disconnect us further froP the natural rh\thPs and c\cles of nature abnd our 
enYironPent� 

7his approach has been giYen the full support of Rangi 0ataPua� 1=¶s ePinent authorit\ on 7ataai $rorangi �0aori astronoP\�� ,nstead of light 
displa\s� Ze can enMo\ the night sk\ and the nocturnal landscape the Za\ 0aori did� before (uropeans arriYed� and oYer tiPe� arti¿cial lighting at 
night becaPe the norP�

)or these reasons� if lighting is used to celebrate 0atariki� it¶s best to faYour lighting that closel\ PiPics ¿relight� so it¶s ZarP� ZelcoPing� soft� 
subtle� and pleasant to look at� 0ost iPportantl\� consider if lighting is eYen needed� 

:ith this holida\� 1eZ =ealanders can learn the Yalue of darkness and gain appreciation for the bene¿ts of nocturnal placePaking�

$n effectiYe tePplate deYeloped b\ 6tudio Roosegaarde� alread\ e[ists to help cities and coPPunuties around the Zorld turn off their lighting 
in order to see the stars froP their streets� BeloZ� an iPage of light artist 'aan Roosegaarde� looking up at the stars froP the urban streets of 
)raneker� 1etherlands� reYealed for the ¿rst tiPe in decades� Yia the 6((,1G 67$R6 proMect� �)or Pore inforPation go to pg ���� 

Image 6tudio Roosegaarde. 

,lluPinated 'rones
$lthough illuPinated drones are replacing ¿reZorks for public eYents� the\ haYe nuPerous draZbacks inlcuding adding Pore unnecessar\� high�in�
tensit\ light froP L('s into the night enYironPent� )or coPPunities that understand the iPPense Yalue of ecolog\� the bene¿ts of natural dark�
ness� and the PaMest\ of the night sk\� high iPpact lighting for entertainPent alone is untenable�

6ustainable )ireZorks / ,lluPinated 'rone $lternatiYe
6P$RK is a neZ sustainable Za\ to inspire Zonder� ,t¶s a safer� less disruptiYe alternatiYe to polluting ¿reZorks� balloons and confetti� and nois\ 
illuPinated drones� ,t inYolYes thousands of biodegradable light sparks Zhich silentl\� gentl\� and organicall\ Àoat through the air and then disperse 
and disappear� 

             
Images 6tudio Roosegaarde.

��� � $PsterdaP draZs up neZ rules to tone doZn its &hristPas lights� 'ecePber ����� https�//ZZZ�theguardian�coP/Zorld/����/dec/��/aPsterdaP�draZs�up�neZ�rules�to�tone�doZn�its�christPas�lights
��� � ,n $ddressing Light Pollution� $nn $rbor 6eeks 7o 7one 'oZn +olida\ 'ecorators� 'ecePber ����� https�//ZZZ�deadlinedetroit�coP/articles/�����/inBaddressingBlightBpollutionBannBarborBseeksBtoBtoneBdoZnBholida\Bdecorators
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Guidelines for 'ecoratiYe and (Yent Lighting
AVOID

$Yoid using intensel\ bright� Zhite and/or blue coloured lighting as shoZn beloZ� and aYoid lighting up trees and Zater� 

              
                                 Image source unknown.                                                              Image source unknown.                                                                                 Image source unknown.

$Yoid oYerlighting� light clutter� and YiYidl\ coloured light sources as shoZn beloZ�    

              
   Gingerbread House. Denver, US. Image Walter and Emily Hazard.            Image source unknown.                                                           Image source unknown.

      
                                                                           Image blachere�coP�P[                                                                             Image source unknown. 

IMPROVED
&hoose ZarPl\ coloured� softl\ dispersed lighting Zith coYered/hidden diodes/bulbs� as shoZn beloZ.  

        
                               Image Andy Holmes unsplash�coP.                                                          Image Laura Adai unsplash�coP                                                               Image source unknown.

             
            Image source unknown.               Image source unknown.                                                              Image source unknown.

BeloZ left� frosted coYered� ZarP L(' festoon lights� Light is soft� diffused� and eas\ on the e\e� 

       
        ,Page thefair\lightshop�coP                                                                          Image source unknown.
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Guidelines for 'ecoratiYe and (Yent Lighting 
6uPPar\

� Less is best� $ feZ loYel\� thoughtfull\ chosen� Zell�placed lights Pakes Pore of a statePent than oYerlighting� 
� 8se traditional colours � aPber� red� and \elloZ that are rePiniscent of candlight� $Yoid bright Zhite� blue� purple and green lights� 
� $Yoid high�intensit\� Àashing lights�
� &hoose L('s Zhich haYe hidden diodes/bulbs behind a frosted coYering�
� Position light sources carefull\ and keep lighting leYels loZ� 
� 7urn the light displa\s off at �� pP or eYen better� set theP to sZitch off autoPaticall\ Zith a tiPer� 
� $ll lighting eYents should be Panaged to PiniPise their iPpact� (Yen Zhen tePporar\� lighting needs to be controlled� 
� ,deall\� light shoZs/displa\s/eYents are held indoors in appropriate Yenues to control light and proYide a Pagical e[perience Zith no adYerse 
iPpact on the nocturnal landscape and ecolog\ outside� 'unedin does this successfull\ each \ear Zith their 6uPPer Lights displa\� Zhere the 
public can YieZ the lanterns used in the 'unedin 0idZinter &arniYal inside a large Zarehouse����

Responsible Lighting for Light )estiYals� &reatiYe Light ,nstallations� ProMection 0apping 
'ue to the adYerse iPpact of $L$1� an\ lighting �tePporar\ or perPanent� for noYelt\ and entertainPent should undergo an enYironPental iPpact 
anal\sis before being installed� especiall\ Zhen located near Zater and in or close proPi[iPit\ to natural areas such as gardens� parks� reserYes 
and forests� 2therZise there¶s the risk of inappropriate lighting as shoZn in the iPages beloZ� $L$1 is 127 benign so it needs to be applied Zith 
consideration� care� and caution� eYen for short�terP eYents� $lthough large scale �' proMection Papping at light festiYals and eYents haYe are 
popular around the Zorld� Zhere Zell knoZn landParks are illuPinated � an effectiYe solution is to instead� illuPinate interior spaces rather than 
the e[terior of landParks and historic sites� 7his is iPportant considering Pan\ of these installations are perPanent displa\s� and Zhen structures 
are near Zater and green ]ones� $nother concerning trend is the use of proMection Papping in natural landscapes such as forests� 'ue to the 
critical and bene¿cial role biodiYersit\ pla\s in the sustainabilit\ of urban spaces� nocturnal placePaking needs to be Yalued and prioritised����

8nfortunatel\� creatiYe displa\s are eYen e[tending into naturall\ dark� pristine areas such as ,celand� 

AVOID
$Yoid Zhite� YiYidl\ coloured� and intensel\ bright light sources �beloZ left/centre/right�� $Yoid light clutter Zhere there are countless light sources 
�beloZ centre/right�� $Yoid unsheilded light sources �beloZ left�� ,t¶s particularl\ iPportart to aYoid such installations in natural settings� 

                      
Light trees, Palmerston North, NZ. Image Murray Wilson for stuff.co.nz              Light installation, Ayers Rock, Australia. Image source unknown.                   Light installation, the Netherlands. Image studioroosegaarde�net

$Yoid bright Zhite light �beloZ left�� proMecting light directl\ into the sk\ �beloZ centre�� and bright� YiYidl\ coloured light near Zater �beloZ right�� 

              
      Copenhagen Light Festival. Image copenhagenlightfestiYal�org                        Sharjah Light Festival 2011. Image Biju Thomas PhotoWorks.                2019 Copenhagen Light Festival. Image copenhagenlightfestiYal�org 

BeloZ left/centre� the 1ordic Lights (Yent at the Zaterfront Zith displa\s that ePit biologicall\ disruptiYe and harPful Zhite and blue light� 

            
                                                             Nordic Lights Installation 2022 Toronto, Canada. Image Nordic Lights.          Nordic Lights Installation 2022 Toronto, Canada. Image Nordic Lights

��� � 'unedin $nnual ,nside 6uPPer Lights 'ispla\� https�//ZZZ�eYent¿nda�co�n]/����/Pid�suPPer�lights/otago
��� � $n 2YerYieZ of the &ognitiYe and Biological (ffects of &it\ 1ighttiPe ,lluPination ,ncluding a London &ase 6tud\� 2ct ����� https�//theccd�org/article/��/an�oYerYieZ�of�the�cognitiYe�and�biological�effects�of�cit\�nighttiPe�illuPination�in�
cluding�a�london�case�stud\/
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AVOID

                     
 Toronoto Holiday Night of Lights Drive Thru. Image source unknown.                     Blackpool Luminations Event, UK. Image source unknown.                    Dynamic Digital Tunnel. Image ilPe[�coP

Light )estiYals in 1eZ =ealand
$uckland has its Bright Lights festiYal� and Lantern )estiYal� and also held the 7uraPa Light )estiYal in $lbert Park in ����� :ellington has L8;� 
4ueenstoZn has the L80$ light festiYal� and 'unedin has its annual 0idZinter &arniYal Lantern Parade� Zhich in ����� used proMection Papping 
on 6t Paul¶s &hurch in the 2ctagon for the ¿rst tiPe� 7he general trend is for each eYent to get bigger� bolder and brighter� $uckland cit\ holds 
the Bright Lights eYent on the 9iaduct� L80$ light festiYal occurs annuall\ during 4ueen¶s Birthda\ Zeekend at the 4ueenstoZn Gardens� Zhich 
contains a large pond and is surrounded b\ :hakatipu lake� 'ue to these locations it¶s particularl\ iPportant to consider the ecological iPpact of 
such eYents� +oZeYer� Zith the Yarious displa\s� there appears to be no concern about the biological/ecological iPpact and lighting is uncontrolled 
�light trespass and spill�� BeloZ left� inappropriate Zhite lighting aPongst the trees� BeloZ centre� inappropriate Zhite/blue lighting on Zater� BeloZ 
right� inappropriate� YiYidl\ coloured light reÀections on the lake� bright beaPs of light directed upZards� and sk\gloZ aboYe the eYent� 

              
    LUMA Light Festival, Queenstown 2017. Image Che McPherson.                                                  Image Aiste Vasileviciute                                                            LUMA Light Festival 2019. Image Escape Quest

BeloZ left� inappropriate Zhite/blue lighting� BeloZ centre� YiYid colours� light spill and reÀections on the lake� BeloZ right� uncontrolled lighting�

                    
            LUMA Light Festival, Queenstown Image Leigh Jeffery                              LUMA Light Festival, Queenstown. Image Aiste Vasileviciute.                          UMA Light Festival, Queenstown  Image Jordan McInally.

                                                                         BeloZ� inappropriate� high�intensit\� YiYidl\ coloured� bright lights near/on the Zater� 

                                        
         LUMA Light Festival, Queenstown Image source unknown.                        Auckland Bright Lights on the Waterfront. Image Rhonda Albom.                   Auckland Bright Lights on the Waterfront. Image Rhonda Albom.

BeloZ� inappropriate� high�intensit\� YiYidl\ coloured L(' lighting around trees� 

LUMA Queenstown. Angus Muir Design. Image source unknown.
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Light )estiYals and ProMection 0apping 2Yerseas

                           
Vivid Sydney. Sydney Harbour Opera House. Image Destination NSW.                                   Vivid Sydney. Image Destination NSW.                                             Vivid Sydney, Sydney Harbour. Image Destination NSW.

BeloZ� proMection Papping onto natural obMects in natural landscapes� 

                      
     Projection mapping Saga, Japan. Image projection-mapping.org                    Projection mapping, Koh Phangan, Thailand. Image Philip Frank.              Projection mapping, Koh Phangan, Thailand. Image Philip Frank.

                          
                                                                Projection mapping on a waterfall.. Image projection-mapping.org          Projection mapping on a forest right beside water. Image source unknown. 

BeloZ left� this perPanent light displa\ Zas installed eYen though the building is right beside the Zater� ,t beaPs � Pillion luPens onto the south 
faoade of the building froP 0arch to 'ecePber� ¿Ye nights a Zeek �:ednesda\ ± 6unda\�� 1o enYironPental iPpact stud\ Zas undertaken�faoade of the building froP 0arch to 'ecePber� ¿Ye nights a Zeek �:ednesda\ ± 6unda\�� 1o enYironPental iPpact stud\ Zas undertaken�

              
                                                                   theMART, Chicago. Image www.installation-international.com                              Permanent light display at the Tower of David, Israel.      

BeloZ left� ³Lights for the Wild” at 7aronga =oo� 6\dne\ during 9iYid 6\dne\� ,ronicall\� this light shoZ featured soPe of $ustralia¶s Post endan�
gered aTuatic species eYen though light pollution is a serious threat to theP� BeloZ centre� ³Oasis´ is an installation ³rePiniscent of ¿reÀies� ¿elds 
of ÀoZers and the sea´ � \et these organisPs are all harPed b\ $L$1� 0an\ light installations PiPic nature Zhether it¶s the $urora� ¿reÀies� gloZ 
ZorPs� phosphorescence� ÀoZers� birds� gloZing fungi� Zater� etc � hoZeYer� these displa\s disconnect us froP an authentic connection Zith 
nature� the crucial role of darkness for health and Zellbeing� and respecting ingrained biological c\cles that life on (arth eYolYed Zith� 

              
                   Lights for the Wild, Taronga Zoo, Sydney. Image Vivid Sydney.  Oasis Light Installation. Image Vivid Sydney.   Aurora Light Show, Guild Hall, London. Image Festival.org

            
    Lights for the Wild, Taronga Zoo, Sydney. Image AAPImage.           Lights for the Wild, Taronga Zoo, Sydney. Image Christineknight.me     Waterlicht Installation, Museumplein, Amsterdam. Image Roel Driever. 
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IMPROVED
)or outdoor displa\s� keep lighting leYels loZ� subtle and soft� faYour ZarP colours �red� orange� \elloZ�� and ensure all displa\s turn off after peak 
YieZing hours� $Yoid installing light displa\s in parks� gardens� forests� and near bodies of Zater� ,deall\� keep light installation inside� as shoZn 
beloZ left/centre� 7he Light 8p Lancester Light )estiYal ����� celebrated the ��th anniYersar\ of the $pollo �� Pission� Zith one displa\ called 
µ0useuP of the 0oon¶ b\ Luke -erraP� a seYen Petre Poon Zhich Zas suspended at Lancaster Prior\ &hurch� ,t¶s also been displa\ed in other 
interior spaces �beloZ right�� Beautiful� Zell e[ecuted designs like this can be displa\ed during the da\ so the\ don¶t haYe to be liPited to the night�  

                                      
         2019 Light Up Lancester Light Festival. P\�Poon�org                                         Museum of the Moon by Luke Jerram. P\�Poon�org                                                      Image copenhagenlightfestiYal�org

$lternatiYel\ consider creatiYe installations that PiniPise light spill into the enYironPent� such as the inÀatable light installation featured beloZ left/
centre� Zhich people e[perience b\ Zalking inside�

                    
                                         Above left and centre - the exterior of the inflatable light installInation “Dodecalis Luminarium”.                                                            Above right, inside the installation. Images Dubai-Expo 2020. 

BeloZ left� this installation uses ZarP colours and soft light sources Zith hidden diodes� BeloZ centre� although the lighting in the ZindoZ is Zhite� 
it¶s output is 2K� and the red lighting is controlled �Yertical lighting that is capped b\ the eaYes�� and it¶s a safer� less disruptiYe spectruP� 

              
    Angus Muir Design. LUMA, Queenstown. Image Jordan McInally                              LUMA, Queenstown. Image Scott Kennedy.                 Squiggle Installation, Jerusalem. Angus Muir Design. 

BeloZ right� the onl\ reason tthe installation beloZ right is included here is because it¶s not displa\ed outside�$lthough it ePits high leYels of health 
disrupting Zhite light� people can choose if the\ Zant to YieZ it and it¶s not iPpacting the e[ternal nighttiPe enYironPent� �

                                                                       
                                                                                                         Image Instagram                                                                     Wellington LUX Festival. Image source unknown.

IMPROVED
,nstead of adding Pore light to the nightscape� hold creatiYe� Pagical light displa\s inside of large buildings and coYered Yenues� so the light is 
controlled� 7his signi¿cantl\ reduces the aPount of bright� YiYidl\ coloured light being added to the enYironPent� 'epending on the Yenue� the 
displa\ can also be enMo\ed during the da\tiPe� BeloZ� soPe creatiYe proMection Papping held indoors� 

                
                                                                                                         Image helloendless�coP                                                                             Image installation�international�coP
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Responsible Lighting for ,nteriors and $ccoPPodation ProYiders
Responsible lighting offers Pan\ bene¿ts Zithout a single draZback� 1ot onl\ can respinsible lighting/best lighting practices be a distinguishing 
feature of a business� it can also take the health� Zell�being� and coPfort of guests to another leYel of care� proYiding that e[tra soPething special� 
)or businesses that proYide 'ark 6k\ e[periences� serYices� and facilities� please also refer to Responsible Lighting for 'ark 6k\ 9entures pg ���

Research con¿rPs darkness at night aids restful sleep for health and Zell�being so all arti¿cial light at night should be carefull\ Panaged to Pin�
iPising unnecessar\ disruption to circadian rh\thPs� 7his can be achieYed Yia using the right light sources� positioning theP Zith care� loZering 
lighting leYels� and controlling their use� 7he folloZing guidelines can Yastl\ iPproYe interior lighting conditions Zhilst proYiding Yisibilit\ and safet\� 
and increasing guest coPfort� 

IMPROVED
Ke\ )actors to &onsider Zith ,nterior Lighting

&onsider using recessed lighting �Zhere the light source itself is not Yisible� to softl\ Zash light on Yertical surfaces as shoZn� beloZ left� 1ote the 
recessed lighting at the edge of the ceiling� 7his creates an inYiting and ZelcoPing effect and it¶s also pleasant and easier on the e\es than direct 
light sources Zhich can cause glare and discoPfort� 7he Àoor laPps on each side of the couch direct light doZnZards and the bulbs are hidden� 
7his proYides pleasant illuPination for reading and encourages a state of rela[ation� 'uring the da\� the interior lighting is coPpliPented b\ natural 
light Yia the Àoor to ceiling ZindoZs� BeloZ centre� shoZs desk laPps that ePit softl\ diffused and eYenl\ dispersed light Zhich proYide ZarPth 
and coPfort� BeloZ right� ZarPl\ coloured� softl\ diffused lighting that creates a coPfortable and cos\ atPosphere� 

              
        Hotel VUI, Milan, Italy. hotelYiuPilan�coP Image Tiziano Sartorio.                                          Image hotelYiuPilan�coP                            Upper House, Hong Kong. Living Room. Image Ben Lee Àickr�coP

BeloZ left/centre� consider recessed and diPPable� ZarP coloured� strip lighting�BeloZ right� indirect Zall Pounted light source �frosted glass or 
acr\lic can help reduce the glare produced b\ L(' bulbs/diodes�� $lso� faYour keeping lighting leYels are loZ as practical� 

                 
                                                         Image aYenila�coP                  Image aYenila�coP                                                                Image source unknown.

          
                                                                   Novatel Sea Tower, Binh Dinh,Vietnam. Image 6L$ 'esigners.                                                      Flowing Cloud Township Villa, Tonglu, China. archdail\�coP Image Zhi Xia.

+allZa\ and Lobb\ Lighting
BeloZ left� Zell e[ecuted hall Za\ lighting that is ZarP� indirect� softl\ dispersed and loZ to the ground� BeloZ centre� recessed� ZarP� indirect 
lighting� BeloZ right� indirect� recessed� ZarP lighting�  

                                                                
Buda Hotel, Chengdu, China. Image Chuan He, Here Space-Photography.                                        Image source unknown.                Upper House, Hong Kong. Image Ben Lee Àickr�coP.
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$Yoid night lights that are Zhite� blue or green in colour� )aYour orange or red lights and position theP at Àoor leYel� as shoZn beloZ� 7he spectral 
poZer distribution �6P'� graphs beloZ� shoZ ]ero blue light is ePitted froP both t\pes of blueblocking bulbs �aPber and red��

                                                 
Images blockbluelight�co�n]

BedrooP Lighting
7he lighting in bedrooPs is particularl\ iPportant to proYide guests Zith the optiPal conditions to support Tualit\ sleep� ,t¶s best to aYoid using 
ceiling doZnlights at night because Zhen light coPes froP aboYe� the bod\ thinks the light is froP the 6un and that it¶s da\ tiPe� �7his happens 
because photosensitiYe cells in the retina are clustered loZer in the retina�� ,f ceiling lighting is used� it¶s best to ensure it¶s recessed and lighting 
leYels are loZ� 7he tZo iPages beloZ� shoZ exemplary illuPination that supports coPfort� rela[ation� health� Zell�being� and sleep� 7here are no 
e[posed bulbs/diodes� the lighting is ZarP� adaptable and lighting leYels can be loZered� 

Novatel Sea Tower, Bedroom,Binh Dinh,Vietnam. Images 6L$ 'esigners.

BeloZ� recessed lighting aboYe the bed is softl\ dispersed� Zith Àe[ible� Zell�directed lighting aiPed at the headboard� and for bedtiPe reading 
if needed� 7he side tables are gentl\ illuPinated proYiding good Yisibilit\ for accessing the draZers and other itePs� ,deall\� this kind of lighting 
scenario can be diPPed and colour tuned � changing froP ZarP Zhite ������ K to an aPber colour ���������� K��

                                               
   Hotel VIU, Milan. Image Claus Brechenmacher & Reiner Baumann Photography.       

7o aid sleep� proYide rooPs that feature light sources Zith loZ to ]ero blue ZaYelengths of light� 7he blue blocking L(' bulb �beloZ left� ¿ts into 
an (��� or screZ�in ba\onet B��� light socket� for bedside/table/Àoor laPps� as Zell as for ceiling doZnlighting� 7he L(' doZnlight �second froP 
the left� also has ]ero blue ZaYelengths of light� Look for blue blocking L('s that are also Àicker�free Zith loZ electrical Pagnetic radiation �(0)�� 

                  
Images blockbluelight�co�n] 

,t¶s iPportant to proYide properl\ ¿tted blackout curtains to Pake rooPs coPpletel\ dark at night� 7his preYents light intrusion into the rooP �as 
Zell as preYenting light froP inside the rooP spilling outside into the nightscape�� $lso ensure there are no gaps around doors� Zhich can alloZ 
light to intrude or escape� 
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BathrooP Lighting
Keep in Pind bright� Zhite lighting for bathrooPs should be aYoided because this can disrupt circadian health and disrupt sleep� $s guests usuall\ 
use the bathrooP before going to bed at night� it¶s bene¿cial for bathrooPs to haYe indirect� ZarP ���������� K�� softl\ diffused� eYenl\ dispersed 
lighting� 6uch lighting is also Àattering and appealing Zhich can lead to positiYe reYieZs and Pore bookings� 

            
            Upper House, Hong Kong. Image Ben Lee Àickr�coP                                   Image source unknown.        Crampton &-Smith Builders.

              
                                                                                                                        Image source unknown.                            Image Crampton &-Smith Builders.

G\P Lighting
AVOID

G\Ps are often oYerlooked so lighting can be coPPonl\ harsh� clinical� oYerlit and an unsafe colour and spectruP� )or guest health� coPfort 
and safet\� lighting should be Zell designed and thoughtfull\ e[ecuted� $Yoid harsh doZnlighting� light clutter� and haYing the lighting intensit\ too 
high� $lso aYoid YiYidl\ coloured lighting as shoZn beloZ left� BeloZ centre� Zhile the lighting is recessed Zhich aYoids glare� the Zhite light is an 
inappropriate colour and spectruP� Lights that can be colour tuned to a ZarPer colour as Zell as diPPed are a good option� especiall\ after it 
gets dark� $lthough supporters of ³circadian/huPan�centric lighting´ encourage the use of bright Zhite L(' lighting in the Porning and during the 
da\� it¶s iPportant to understand that �unlike natural sunlight� the Yast PaMorit\ of Zhite L('s are lacking adeTuate protectiYe red ZaYelengths and 
Pissing infra red light that can counteract the daPaging� o[idatiYe effects of blue ZaYelengths of light� 

             
                                 Image Sona Technology.                                 Image source unknown.               Image pinterest

IMPROVED
&hoose ZarP light sources ���������� K� Zith PiniPal blue and green ZaYelengths of light� BeloZ left� subtle� soft� ZarP� recessed lighting as 
Zell as soft doZnlighting froP the ceiling� ,deall\� both can also be diPPed and colour tuned to further reduce lighting leYels and add e[tra aP�
bience late at night� BeloZ centre� in g\Ps Zith no ZindoZs� ZarP� recessed lighting in the ceiling can proYide diffused light that is coPfortable� 
ZelcoPing and coPpliPentar\ to the space� 'iPPing the lighting at night is also helpful� 

              
                                                                   Image Renaissance Suzhou Taihu Lake Hotel Suzhou, China.                             Image strada�uk�coP
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$lso� be aZare of the disruptiYe� bright� Zhite light ePitted froP the L('s inside fridges and autoPated ice/drink/snack dispensers� ,f possible� 
choose options Zith soft� ZarP coloured lighting� �,f this is ipractical� tape a strip of orange coloured clear plastic gel oYer the light source�� ,t¶s also 
helpful to aYoid appliances Zith bright L('s such as 79 screens� stereos� PodePs� electric Mugs� fans� heaters� alarP clocks� etc� 

AVOID

                                                                                                                                                            Image ZZZ�carousell�sg

,f this isn¶t possible� use little stickers called ³Light 'iPs´ �https�//ZZZ�lightdiPs�coP/inde[�php� Zhich can be applied oYer sPall L('s� 
https�//ZZZ�rapalloaY�co�n]/product�categor\/default�categor\/accessories/other/lightdiPs�led�blocker/"Y d��c��a���e�
(Yen the illuPination of rooP nuPbers can be iPproYed� as shoZn beloZ� Both e[aPples shoZ subtle and soft forPs of indirect lighting� Zhich are 
easier on the e\e� ,deall\� these e[aPples Zould be ZarPer in colour� 

      
                                                                                                                        Image.bosisiosign�coP                                 Image ultrabeaPlighting�co�uk

)air\ Lights for ,nterior Lighting
&hoose ZarP coloured options as shoZn beloZ� ,deall\� the best decoratiYe lights should be orange to red Zithout e[posed diodes so the light is 
soft and pleasant on the e\es �beloZ right�� 

                              
            Image source unknown.                               Sunset Fairy Lights. Image ZZZ�Tbis�uk                    Red Fairy Lights. Image ZZZ�Tbis�uk                                       Cluster Berry Lights. Image ZZZ�Tbis�uk

$lthough these factors on their oZn� Pa\ appear to be Pinor� the\ each add up to greatl\ enhance a guest¶s e[perience� 7he preYiousl\ suggested 
guidelines are also in keeping Zith best lighting practices that protect and preserYe the nocturnal landscape and the night sk\� $s aZareness con�
tinues to increase about the Zidespread use of harsh� bright� Zhite L(' light sources and the harP of $L$1� coupled Zith reneZed appreciation 
for the Yalue of darkness and the Pan\ bene¿ts of sleep� there is a Zonderful opportunit\ for accoPPodation proYiders to highlight the e[tra 
steps the\ take to support the health� Zell�being� and coPfort of their guests Yia responsible lighting� )urtherPore� responsible lighting can be a 
distinguishing feature and asset for an\ business that Zants to proPote and ePbrace health and Zell�being� ,t¶s also strongl\ coPplePentar\ and 
supportiYe for an\ business in a coPPunit\ that is aspiring to attain 'ark 6k\ ReserYe status Zith the ,nternational 'ark 6k\ $ssociation �,'$�� 

,n suPPar\
� (nsure best lighting practices are also applied to e[terior lighting�
� &hoose light sources that ePit a ZarP colour ����� K to ���� K is ideal�� Go no higher than ���� K�
� 0ake lighting as controlled and adaptable as possible Yia diPPing� sensors/Potion detectors� tiPers� and colour tuneable L('s� 
� :hen possible� chose indirect� recessed� and/or shielded lighting� �$Yoid direct lighting Zith e[posed bulbs/diodes�� 
� )or spot lighting for seating� proYide laPpshades that coYer the light source and direct light doZnZards�
� )aYour recessed lighting at the Àoor leYel for hallZa\s and stairs� 
� Keep the lighting in bathrooPs ZarP coloured� indirect� softl\ diffused� and eYenl\ distributed�
� )or night lights� faYour orange or red options that are positioned close to the Àoor�
� 6upport \our guests¶ Tualit\ of sleep b\ ensuring the bedrooP coPpletel\ dark at night� �&urtains should be Zell ¿tted blackouts to preYent 
  unZanted light intruding into the rooP� and to also aYoid light froP inside the rooP escaping outside into the nightscape�� 
� (nsure doors are close ¿tting so there is no gap at the bottoP and sides� Zhich alloZs light to intrude into the rooP�  
� &oYer an\ sPall but bright L('s on electrical appliances Zith Light 'iPs�
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Responsible Lighting for 'ark 6k\ 9entures� (co 7ours and $ccoPPodation
7his guidance pertains speci¿call\ for businesses that proYide dark�sk\ actiYities� serYices� and e[periences� �,t can also appl\ to eco�tourisP 
Zhere the protection of Àora� fauna� and the nocturnal landscape are crucial�� Responsible lighting can be achieYed b\ selecting the right light 
sources� positioning theP Zith care� and controlling their output and use Yia diPPing� tiPers and sensors� Lighting for buildings� pathZa\s� parking 
and starga]ing aPenities should be carefull\ e[ecuted in order to proYide safet\� Yisibilit\� and effectiYe Za\¿nding at night Zithout ruining night Yi�
sion and harPing the Yer\ asset \our business depends upon ± natural darkness at night� )irst and forePost� Tuestion hoZ Puch lighting is need�
ed because it is all too coPPon to oYer light� 2nce lighting reTuirePents are clearl\ established� appl\ the guidelines outlined in this docuPent� 

2ne of the Post iPportant aspects Zhen proYiding dark sk\ e[periences is to aYoid bright� Zhite lighting as this preYents dark adaption �the abilit\ 
to see in loZ light situations� Zhich is reTuired to YieZ and appreciate the night sk\� :hile ZarP orange to red lighting is best� it¶s still iPportant 
to PiniPise the intensit\ of lighting b\ keeping lighting leYels loZ� and to also position light sources in a Za\ that the bulbs/diodes are hidden/
recessed froP YieZ� and to also position lighting loZ� )aYour shielded� indirect� softl\ dispersed� eYenl\ distributed� ZarP orange to red lighting� 
:hen possible� aYoid lighting hori]ontall\� ,nstead� illuPinate Yertical surfaces to assist orientation and Za\¿nding� &hoose recessed lighting 
�Zhere the light source itself is not Yisible� to softl\ Zash light oYer Yertical surfaces� 7his is Pore pleasant and eas\ on the e\es than direct light 
sources Zhich can cause glare and discoPfort� hindering Yision and effectiYe Za\¿nding� ,t¶s also helpful to proYide guests Zith inforPation about 
hoZ to use interior and e[terior lighting responsibl\� as this Zith help theP optiPise their e[perience of appreciating the nocturnal landscape and 
the night sk\�

IMPROVED

                     
Lindis Lodge, Ahuriri Valley, NZ. Images  ZZZ�thelindisgroup�coP

                    
Lindis Lodge, Ahuriri Valley, NZ. Images  ZZZ�thelindisgroup�coP

:ith buildings Pade froP glass or Zith large ZindoZs� it¶s crucial to be careful Zith the choice of light sources� hoZ the\ are positioned� and used� 
,t¶s also iPportant to PiniPise lighting leYels and to reduce the reÀection and escape of light as Puch as possible� 7he tZo photos beloZ� of a 
glass PurePod Zith ZarP coloured� diPPed lighting supports guest coPfort� night Yision� and health� ,t¶s also Pore respectful to the nightscape 
and enYironPent� )le[ible� adaptable lighting is ke\�

     
PurePod Banks Peninsula. Images ZZZ�purepods�coP

BeloZ left� shoZs thoughtfull\ placed� PiniPal lighting to illuPinate onl\ the area that is needed �the entrance/e[it�� 7he light source itself is hidden 
to support Yision and naYigation� 7here is also ]ero upZard light spill and the colour of light is ZarP ���������� K�� BeloZ right� note the subtle 
shielded light source at the edge of the deck� 

      J
Javelina Hideout in Terlingua Texas, US. Images Stephen Hummel.
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BeloZ left� all lighting is ZarP� shielded and directed doZnZards� BeloZ centre/right� note the ZarP orange lighting and the Za\ the deck coYering 
preYents upZards light spill into the sk\�  BeloZ right�  the interior lighting can also be diPPed and/or sZitched off to alloZ starga]ing�

                    
     Big Bend Stargazer, Terlingua Texas.  Image source unknown.                                                         Chisos House Accommodation, Fossil Knob Ridge, Big Bend, Texas. Images Spencer Millsap.

BeloZ left� poorl\ positioned lighting resulting in glare and light pollution� BeloZ right� the saPe Yenue Zith iPproYed lighting�

                      
                                                                  Porch El Tovar, Grand Canyon National Park.                                                               The same porch with responsible lighting.  Images R. Lane.

BeloZ� Zell�controlled� red lighting to support night Yision and starga]ing� 

                    
      Astro Cafe, Mt John, Takapō (Tekapo). Image tripadvisor.com                  Battlesteads Dark Sky Observatory, Northumberland. Image Handout.                      Stargazing Forestry England. Image Lyle-McCalmont.

7houghtfull\ illuPinated hotsprings� BeloZ left� iPproYePents could be Pade Zith shielding and better positioning of light sources to reduce glare�   

                 
                                                      Takapo (Tekapo) Hotsprings. Image tekapostargazing.co.nz                              Springs Chena, Alaska. Image www.terragalleria.com

6uPPar\
� (nsure best lighting practices are applied to all lighting� interior and e[terior� including parking areas and signage� 
� &hoose light sources that ePit a ZarP colour/spectruP ����� K ± ���� K��
� (nsure lighting is controlled and adaptable Yia diPPing� sensors/Potion detectors� tiPers� and tuneable L('s� 
� &hose indirect� recessed� and/or shielded lighting� �$Yoid direct lighting Zith e[posed bulbs/diodes�� 
� (nsure rooP lighting is Àe[ible so guests can increase/ decrease/adapt the lighting to suit their needs� 
� 8se gloZ�in�the�dark paint or reÀectiYe tape to edge steps� paths and doorfraPes as an energ\�neutral alternatiYe to lighting�  
� )or pathZa\s� use gloZ�in�the�dark graYel and gloZ�in�the�dark disks� 
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([ePplar\ ([terior Lighting� 1octurnal PlacePaking and Respecting 'arkness

Flowing Cloud Township Villa, Tonglu, China. archdail\�coP Image Xia Chu. .

                   
Yunxi Town in Yan Zhangjiakou, Hebei Province, China. Images litaZards�coP

7he tZo iPages beloZ shoZ subtle� Zell�directed� controlled lighting that uses PiniPal Zhite� &urfeZs are also applied to reduce lighting iPpacts�         
    B()2R( 0,'1,G+7                                       $)7(R 0,'1,G+7   

                                           
Sainte-Agnès Church in Lac-Mégantic, within the 0ont�0pgantic ,nternational 'ark 6k\ ReserYe, Quebec, Canada by Rémi Boucher

,n ����� the 'utch cit\ of )raneker initiated the proMect ³6((,1G 67$R6´� a collaboration betZeen the residents� goYernPent� and businesses 
of )raneker� 8nesco 1etherlands and 6tudio Roosegaarde� to sZitch off all non�essential household lights� billboards� and street lights to raise 
aZareness about the Yalue and iPportance of haYing access to the night sk\� B\ rePoYing light pollution on a cit\�Zide scale� ³6((,1G 67$R6´ 
enables eYer\one to reconnect Zith the uniYerse and e[perience the Pagic of starlight again� Public safet\ is ensured in close collaboration Zith 
the local goYernPent� 7he proMect has begun in )raneker and aiPs to traYel to cities such as Leiden� Re\kMaYik� 6tockholP� 6\dne\� and 9enice��

                      

                       
Images Photography Albert Dros and Merel Tuk.
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(nerg\ 1eutral ,lluPination $lternatiYes
,nstead of using arti¿cial light sources� consider gloZ�in�the�dark eco�chips� photoluPinescent line Parking for roads and paYePents� or eco�discs� 
as shoZn beloZ� and/or reÀectiYe tape/Parkers� (co�discs can be used along pathZa\s to assist Za\¿nding at night and gloZ�in�the�dark/reÀectiYe 
tape can be used on the edges of steps and applied to door fraPes to highlight entrances� 7he eco�chips� eco�discs� road line Parking� and tape 
are aYailable in 1eZ =ealand� $lthough the light ePitted froP these Paterials is Yer\ loZ coPpared to electrical arti¿cial light sources� in ecological�
l\ sensitiYe areas it Pa\ be prudent until research becoPes aYailable� to faYour green options as this ³colour´ occurs in nature as bioluPinescence�
�Research is currentl\ being under taken at ([eter 8niYersit\ in the 8K b\ 'r� (PPa 6tone� to inYestigate the iPpact of these Paterials on bats� 
7he results are planned to be published in 6eptePber ������ 

                    
         Glow-in-the-dark star path, China. Image 1eYana 'esigns.                               Above centre/right, Van Gogh cycle path inspired by the painting Starry Night, Eindhoven, Netherlands. Images 6tudio Roosegaarde�

                     
        Glow-in-the-dark star path, China. Image 1eYana 'esigns.                             Glow-in-the-dark Starpath Crete. Image 1eYana 'esigns.                             Glow-in-the-dark star path, China.Image 1eYana 'esigns.

                    
Glow-in-the-dark star path, China. Images 1eYana 'esigns                                                         Glow-in-the-dark eco-chips Korea. Image 1eYana 'esigns. 

                    
              Glow-in-the-dark star path. ,Page 7aico Brands.                 Glow-in-the-dark eco-discs. Image 7aico Brands,                                          Glow-in-the-dark road markings. 7aico Brands�

RecoPPended Reading
'ark 1ights� Bright Lights� 1ight� 'arkness� and ,lluPination in Literature� 6usanne Bach and )olkert 'egenring� $nglia Book 6eries� 9ol� ��� 
Berlin� 'e Gru\ter� Bach� 6�� 'egenring� )� �(ds��� ������� doi��������/��������������
7he 9alue of 'arkness� $ 0oral )raPeZork for 8rban 1ighttiPe Lighting� 7a\lor 6tone�
Re�enYisioning the 1octurnal 6ubliPe� 2n the (thics and $esthetics of 1ighttiPe Lighting� 7a\lor 6tone� 
7he (nd of 1ight� Paul Bogard� 
7he Yalue of the night sk\� ,n 0eier� -�� et al� �eds��� 8rban Lighting� Light Pollution and 6ociet\� pp� ���±���� 1eZ <ork� Routledge�
Looking 8p to the 6tars� $ &all for $ction to 6aYe 1eZ =ealand¶s 'ark 6kies for )uture Generations to &oPe�
,s 6treet Lighting 'aPaging 2ur +ealth" &ree :hite Paper $pril �����
,ncandescent� :e 1eed to 7alk $bout Light� $nna LeYin�
$t 'a\¶s &lose� 1ight in 7iPes Past� Roger (kirche� 
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