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Editorial

After an edition focused on “lighting heritage sites”, this new
issue of Cities & Lighting takes a step back to look at lighting
master plans. Lighting master plans have enabled cities across
the globe to consider the relationship between city and light.
They are the backbone of lighting urban policies.

We are now seeing the second or third versions of the lighting
master plans that started to emerge in Europe in the early 1990s.
Through these master plans, cities have not only conceived
lighting policies that create a coherent lighting signature in city
centres, they have also allowed for disconnected areas across
the city to become part of the whole.

Today, lighting master plans designed by cities face a triple

FKDOOHQJH 7KH #UVW LV WKH LQWHUFRQQHFWLR
the coordination of various stakeholders to better integrate

lighting with other components of the smart city. The second

is the inclusion of citizens that are increasingly involved in

public policies relating to their quality of life at night. The third

challengeisthe never ending quest for an improved sustainability

RI OLJKWLQJ SROLFLHV HVSHFLDOO\ LQ WHUPV RI

It is fascinating to see how something cities all share in common

—the many challenges and concerns of the night-time, can result

LQ VXFK D YDULHG UDQJH RI VROXWLRQV DQG GL'
This is the richness of the LUCI network that favours exchange

of experiences on these topics on a worldwide basis. We hope

that this issue of Cities & Lighting will provide information

and inspiration for cities and underline the importance of a

comprehensive city light planning approach.

Johan Nyhus
President of LUCI
Deputy Mayor of Gothenburg
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AR :van projects [

New light signature for
Québec City Cartier Avenue

Québec City / Canada

e Cartier Avenue, one of the main commercial streets in Québec

City just got its new signature lighting this winter. A section of
the avenue is now lined with 34 custom-designed giant lampshades
featuring the works of two Québécois painters, Alfred Pellan and
Fernand Leduc. The lampshades are illuminated by LED strips that
are mounted inside the cylindrical structures. The lighting concept,
by Lightemotion, aims to give the avenue the cosy warmth of a home
and express the strong community spirit of the neighbourhood.

The initiative falls within the framework of a broader strategy

of the Commission de la Capitale Nationale du Québec (CCNQ) to

use light to develop and enhance the urban space at night. “One

RI WKH HOHPHQWY LQ RXU OLJKW SODQ LV WR KDYt
each targeted lighting project in the city so that each has a light

signature of its own,” explains Véronique Koulouris, Lighting Plan

Manager at CCNQ.“The CCNQ is often solicited in a consulting role

with respect to the light planning of various projects. We have

therefore been able to provide guidance to this project from the

very beginning.”

The project was supervised by a strategic committee comprising
the CCNQ, the City of Québec and other key stakeholders.

fContracting authority: f2ZWKHU VWDNHKROGHUV 2%FH RI 7TRXULVP
Québec City Tourism Development and Major Events of the City

fLighting design: Lightemotion of Québec, City of Québec, CLD of Québec,
| N SDC Montcalm, Musée national des beaux-
fimplementation: 2015 arts du Québec, Scéne Ethique

New lights for Yerevan

Yerevan /| Armenia

erevan, the capital of Armenia, will be implementing a pilot
Yproject, which will enable it to modernise its street lighting,
IXQGHG E\' bPLOOLRQ IURP WKH (XURSHDQE e i e B S IR \
and Development (EBRD). =hH e 4 ‘ ' C o T

7KH FXUUHQW VWUHHW OLJKWLQJ QHWZRUN}
mercury-based lights. The pilot project will implement new LED :
lighting, a control and monitoring system, pole replacement and
renovation as well as power cable replacement.

“The project will result in a modern street lighting system for
Yerevan, with reduced energy consumption and increased
security thanks to underground cables,” says Vardan Gabrielyan,
Director of Yerevan City Electricity, Yerevan Municipality. "We
ZHOFRPH WKLY SURMHFW DQG DUH SOHDVHC(
means as well as technical assistance,” adds Mark Davis, EBRD
+HDG RI 2%FH LQ <HUHYDQ




I Urban projects HIGHLIGHTS

Linking communities via light in Glasgow

e Westburn Viaduct, a former railway bridge that links
the Carmyle area of Glasgow and Westburn in South
Lanarkshire, was illuminated this March. The project brought
young people from communities on both sides of the river
together to transform their shared landmark.

The viaduct, which is closed to public access, has been
associated in recent years with anti-social behaviour and

incidents of violence.
bridge to be developed as a link between the two adjacent

Glasgow / U.K.

7KH UHVXOWLQJ OLJKWLQJ IRU WKH EULGJH LV
colours, patterns and projections. Eight high powered LED

$RRG OLJKWV DUH LQVWDOOHG RQ HDFK RI WKH
RI WKHVH R"HULQJ 5*% IXQFWLRQDOLW\

They have been pre-programmed with a lighting sequence
that cycles through the colour tones carefully chosen by the
community — colours that celebrate the detail of the wrought

17KHUH ZDV VLJQL#FDQW SR ivgiH\Qdtériad Gittide Wokk KfHhe bridge and the river and

greenery beneath it. “We are rightly proud of the communities

communities,” H[SODLQV +HDWKHU &ODULGJH 6df QuairRy/le et \RedtbLiFnogkndtebether to take ownership

at Glasgow City Council’'s Development and Regeneration
Services. Following an action plan by the City Council,
partner organisations and key community stakeholders,

it was determined that a lighting project would be the
#UV W VAMigHing 'project had the potential to create a
unique landmark and potentially change attitudes towards a
structure traditionally associated with social problems,” says
H. Claridge. “Taking into consideration the history and views

of the local people, it was quickly decided that young people

had to be put at the heart of this project.”

In partnership with Tollcross Housing Association (a local
social housing provider) and Education Services, 12 young
people from 3 schools on both sides of the river were brought
together to select a lighting designer and then work with
the chosen designer, Collective Architecture. * We developed
ideas and design for the Viaduct through a series of hands-on
workshops and activities,” says Cathy Houston from Collective
Architecture.

of the bridge and area around it and change it for the better,”
says Bailie Anne Simpson, one of the Local Elected Members
for the Carmyle area.

Over the longer term it is hoped that the lighting of Westburn
Viaduct can encourage people to use the Clyde walkway route
that runs alongside it.

At a glance

fContracting authority: Glasgow City Council
fLighting design: Collective Architecture
fEquipment: Thorn Lighting
flmplementation: 2015



HIGHLIGHTS Ny,

city.people.light award winners

The winners of the 13 ™ edition of the city.people.light award were announced on the 25

" of September 2015 in a ceremony

during the LUCI Annual General Meeting in Helsinki, Finland. The international city.people.light award, created in 2003 by LUCI
and Philips, recognises urban lighting projects that aim to re-humanise the urban environment through the medium of light. Here

is a look at the winning projects of 2015.

Avila (Spain)

15t PRIZE

The new lighting plan reinforces the city's outstanding
cultural heritage and is based on a new lighting philosophy
that considers four aspects: functional, architectural, com-
mercial and festive lighting. | Lighting design: AUREOLIGHTING

Valenciennes (France)

2nd pRIZE

A new lighting master plan, “Artistic escapes at twilight”
that renovated 41 existing architectural lighting schemes
and created 9 new spaces, bringing poetry and humour to
the city’s public space. | Lighting design: CONCEPTO

Baia Mare (Romania)

3rd PRIZE

A project that rehabilitates the city’s Fortress Square to
restore the memory of one of its most important monuments,
the St. Stephen Church. | Lighting design: Mitru lldiko

More details on these projects at www.luciassociation.org

SPECIAL MENTION 2 SPECIAL MENTION 1

PEOPLE'S CHOICE AWARD

Amsterdam (Netherlands)

L rllluhlih e

11 ]

M o

A dodgy underpass beneath a railway bridge is illuminated

with light art. “Hang in there” is based on a composition of

36 light beams hung above the water. | Lighting design: Jasper
Klinkhamer and Matthijs ten Berge

Taipei (Taiwan)

The lighting concept of Treasure Hill highlights the practice

RlI XUEDQ IDUPLQJ DV D PRGHO WKDW UHGH#QH®
between nature and urban life. | Lighting design: lvan Juarez,

x-studio

Melilla (Spain)

The new lighting scheme for the Victoria Grande Fortress

enables interesting displays at night.
Gorriz, DCI Design

| Lighting design: Javier



I Innovation HIGHLIGHTS

Denmark and Sweden create Lighting Metropolis

n a new EU cross-border project promoting Danish and

Swedish collaboration, the cities of the Greater Copenhagen
region including Albertslund, as well as the Swedish cities
of Helsingborg, Lund and Malmd, among others, have come
together in a project called Lighting Metropolis.

The three year project, which started in October this year,
also includes the region’s major universities and companies
as well as local interregional organisations.

Lighting Metropolis aims to make the entire region a leading
living laboratory for light. Demonstration projects will be
carried out in schools, parks and hospitals, showing how light
can help ensure security, accessibility, health and learning
for citizens. “We believe that the Lighting Metropolis project
can generate growth in the region and for businesses, as
well as better cities for citizens”
Mayor of the Municipality of Albertslund, one of the leaders
of the project.

says Steen Christiansen,

7KH SURMHFW KDV VHFXUHG #QDQFLQJ RI
EU INTERREG Oresund-Kattegat-Skagerrak, which supports
collaborative projects in Denmark, Sweden and Norway.

Make your own street light with a Liter of Light

QRQ SUR#W RUJDQLVDWLRQ IURP WKH 3
eveloped an innovative yet simple way to provide street
OLJKWLQJ IRU R" JULG XUEDQ DUHDV

Founded in 2011, the Liter of Light organisation, part of

the MyShelter Foundation, installs solar bottle lamps in

communities without access to electricity. A plastic bottle

#OOHG ZLWK EOHDFKHG ZDWHU LV LQVWDOOHG

so that daylight from outside refracts through the water into

the room. During the day, this provides light equivalent to a
FRQYHQWLRQDO EXOE $ VOLJKW PRGL#FDYV

technology has resulted in solar bottle lights that can be

easily created by inhabitants and installed on the street.

With a simple circuit, a battery, four LED lights, some plastic
tubing, a small solar panel, the bottle and a 3m PVC pipe,
the device can be transformed into a streetlight. All the

components can be built from scratch, including the circuit

itself, which can be constructed with instructions found

online.

One of the charity’s local branches, Liter of Light Columbia
has developed a version of the technology where the
streetlights can shine for three consecutive nights without
recharging. They have already been used to light two roads
in Bogota and to provide light for 600 families in Medellin.
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$/L6 #UVW QDWLRQ ZLGH VWUHHW OLJKWL

Rotterdam / Netherlands

utch authorities have been working together with 7KH #UVW SLORW SURMHFW XVLQJ G\QDPLF W
Dsuppliers to develop a protocol that standardises combined with the ALIS protocol is currently being
the communication between urban lighting systems and implemented in Rotterdam. Dynamic lighting from seven
management software for public lighting. With standardised GL"HUHQW VXSSOLHUV XVLQJ $/L6 KDV EHHQ LC
FRPPXQLFDWLRQ GL"HUHQW SXEOLF O«ilahkewéLldpd cydle pati thRHdverBg@aspad. The lights are
management software could become interoperable. dimmed to 10% of the normal intensity, and increase to full

intensity when a cyclist is detected. The management system
,QLWLDOO\ ODXQFKHG DQG IXQGHG E\ WKH HVRREURWLBRVRO WKIE BWD%®KQ ODPS SRZHU GLI

Industries in the Netherlands (ASTRIN), the initiative is called each lamp and reports failures within 30 seconds.  “There
ALiS — ASTRIN Lighting Interoperability Standard. The ALiS were a lot of initial problems when we started the pilot and
protocol creates a central platform where all systems can one supplier even backed out. But the test street has shown
communicate with each other. The municipal asset manager developers the bugs that still need to be addressed, and will

enable them to improve ALIS so that it can be implemented
on a city-wide scale,” says W. Reedijk.

This initiative follows the signature of a Memorandum of
Understanding between the IOV (the Initiative of Public
Lighting consisting of lighting experts from the Dutch
national road authority), the IGOV (the inter-municipal
consultation of public lighting) and ALiIS Foundation, which
states the objective of getting the ALIS protocol used as
standard in the market for dynamic public lighting.

n Luxdata Platform
== (management software)

Communication via
ALIS Protocol

1ent Management Management
Software supplier g Software supplier Software supplier
- Gateway - Gateway - Gateway
Ol oL
I\

LC / c / oLc /
i 7 I\
needs only one platform to see, manage and control lighting
points of several suppliers and is independent from their Supplier 1 Supplier 2 Supplier 3

systems. “This would mean that it could be possible for
municipalities to choose the provider that best suits them for
a particular project, but could still control everything using
a single system,” explains Willem Reedijk, Senior Advisor Ataglance ___________________________________________
for Public Space in the City of Rotterdam. “This freedom of fContracting authority: City of Rotterdam
FKRLFH EULQJV ZLWK LW he@disVItRvbullH [L E L O L WWHqulpment: Elspec, Lightwell, Luminext,
therefore be simpler for municipalities to change suppliers Luxdata, Maiken, Philips, TVILight, ZIUT
. flmplementation: 2015
when necessary and would thus create a more competitive

environment.




AR HIGHLIGHTS

[lluminus Boston

Boston / U.S.A.

The second edition of ILLUMINUS transformed the streets of Boston,
U.S.A. this October with over 30 installations combining light, sound
DQG VSHFWDFOH DQG H[SORULQJ WKH LQWHUVHFWLR

“The goal of ILLUMINUS is to make Boston a leading destination for new

IRUPV RI SXEOLF DUW DQG H[SUHVVLRQ /LJKW FRQWLC(
LPSRUWDQW PHGLXP RI DUWLVWLF H[SUHVVLRQ 7KH DE
and create 'beacons' or 'hearths' for social gathering is unique to this

medium,” VD\V (WKDQ 9RIJW WKH IHVWLYDO V 'LUHFWRU R

This edition of the festival featured light installations that were more

than decorative objects, speaking to deeper issues facing society such as

"Cyborg Garden" by Zenovia Toloudi which investigated the relationship

between humans and plants as a metaphor for human-centred design. “It

is our hope that the light installations in ILLUMINUS not only provide an

LPPHUVLYH YLVXDO H[SHULHQFH EXW WUXO\ EULQJ WI
only art can reveal,” says E. Vogt.

www.illuminusboston.org

Urban light intervention for a cause

Madrid / Spain

uzinterruptus is a Spanish anonymous artist collective that
Lcarries out clandestine urban interventions in public spaces
using light as a raw material to draw attention to social issues
and problems. They focused on the lack of civic sense in public
places with their installation “You'd better watch your step in
Madrid” this spring.

The site of the installation was the Plaza de las Comendadoras,
a sandy square and playground that is lively both day and night
and which, despite the prohibition signs, is often full of dogs. In an
ephemeral urban artwork that lasted one night, Luzinterruptus

EDJV RI UHF\FOHG SODVWLF VSHFL#FDO
ZHUH #OOHG ZLWK DLU DQG VPDOO /(" OLJ
whole area. The installation was on display for six hours during
the night, after which it was cleared away by the municipal
sanitation services.

www.luzinterruptus.com
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IXPLQRWK«UDSLH ZLQQHU

Montreal / Canada

The winner of the 2015-16 edition of the Luminothérapie
competition in the Quartier des Spectacles, Montreal’s primary
entertainment and cultural district, has just been announced.

Luminothérapie is an annual initiative organised by the
Partnership of the Quartier des Spectacles that aims to showcase
and enliven the Quartier during winter through one luminous

and audible art work in the Place des Festivals, along with video
projections on nine other major sites in the district. This year’s
edition of Luminothérapie will take place from 10 December 2015
WR b-DQXDU\

7KH ZLQQLQJ SURMHFW I,PSXOVH" E\ /DW«
Inc. in collaboration with EGP Group, will transform the Place des
Festivals into a huge interactive urban game by installing luminous

and musical seesaws that react to the movements of the people as

they use them. “This installation with its minimalist design plays

with both sound and visual elements, enabling the visualization

of sound. Its luminous and participatory nature will brighten and

enliven the dark winter evenings,” says jury member Pascale
Daigle, Director of Programming in the Quartier des Spectacles
Partnership.

The concept behind this installation will be complemented by video Simulation of the winning installation "Impulse"
projections on building facades in the Quartier experimenting with

the visualization of sound.
At a glance

f'HVLIJQ /DW«UDO 2%FH &6 'HVLJQ ,QF (*3 *URX
fProjections: Irregular, Maotik

fSoundtrack: Mitchell Akiyama

fConstruction of the seesaws: Générique Design, Robocut Design

www.quartierdesspectacles.com

10
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Meet the new LUCI Director

ODUN 9% X U W Ritig new_Geéneéral Director of LUCI tells us about
himself and his plans for LUCI...

Tell us a bit about your background... the world. But our network dynamics go even further and

After a Masters in Political Science in Paris specialised in include a participative and *learning by doing® approach, as

we can see in the City under Microscope organised in Glasgow
urban management, | worked for seven years as Programme

. . this November. LUCI is a unique space where creativity and
Manager in a European network of cities focused on urban q P y

VHEXULW\ . VHH D QXPEHU RI EULGJHV BTG SRLISGQTE BIeNe 'R yigy out the bestin

: N . urban lighting.
topics that | worked on there and urban lighting, not only in
terms of city infrastructure and resource management, and What are some of your plans for LUCI
the link to the smart city, but also the night time governance in the next few years?
and quality of life in the city, which has always been for me

] I would like us to continue the great work that has been done
a central area of interest.

so far with incredible events and content in multiple formats.
LUCI is already an internationally recognised organisation,

As someone with a fresh perspective, _ . . -
what seems to be unique about the LUCI network? which promotes a strong vision of sustainable lighting
q ' through the LUCI Charter. | would like us to go even deeper in

, FDQ VHH FRQFUHWHO\ KRZ LPSRUWDQW BERUD®F WIKWLWHUMQMRIDFHWY RI XUEDQ

continue building public policies based on exchange of supporting cities as they face multiple challenges ahead, to
experience and practice. Networks like LUCI provide a continue the development of our network across the globe,
platform for dialogue where cities and their partners can and to stay true to this ambition: exchange, promote,
inspire each other, share common interests and positions, progress in the spirit of enthusiasm and passion that is a
and that allows for the voice of cities to be heard across WUDGHPDUN RI /8&,

$ QHZ OLJKW RQ JUD%WL LQ 6DR 3DROR

Sao Paolo / Brazil

In a workshop organised by the Social Light Movement (SLM, DQG GHPRQVWUDWH WKH FRQFUHWH GL"HUHQF
a group of lighting designers that seeks to transform urban to such ‘forgotten areas’,” says Isabelle Corten, lighting
spaces and communities through light) and the Brazilian designer and one of the founders of SLM.

Association of Lighting Architects, the neighbourhood of
Vila Madalena in S&o Paulo, Brazil was illuminated for an
ephemeral two hours this summer.

The workshop followed the ancient stream Rio Verde along

two alleys in Vila Madalena that have become a canvas

IRU JUD%WL PDNLQJ WKHP DQ RSHQ DL
architects, light designers and artists participated in the
two-day workshop to transform these spaces with LED
SURMHFWRUV FRORXUHG #OWHUV $DVK
also involved site visits to gather the needs and perspectives

of local residents. The workshop participants installed

Fernanda Carvalho, cultural project coordinator in Sao Paolo.

“Through these lighting workshops, SLM seeks to raise
awareness of the transformative potential of urban lighting

11






Lighting master plans are the backbone of a city’'s urban lighting strategy
and development. But while this is a widely acknowledged fact, what actually
constitutes a lighting master plan and what this document should address, is not
as clear-cut.

Moreover, the formulation of a lighting master plan is no mean feat for a city —
from conception through to drafting, political validation and implementation — the
process involves multiple stakeholders and various challenges.

Last but not least, the lighting master plan needs to be future-proof, and procedures
must be put in place to ensure implementation and evaluation in order to take into
account future perspectives. A look at how these issues are addre
GL"HUHQW OLJKWLQJ PDVWHU SODQ

URDFKHV RI VRPH F
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[HOIVISY Urban lighting master plans I

Lighting master plans
GH#QLQJ WKH XWX

'"HFLGLQJ WKDW D FLW\ QHHGYV D OLJKWLQJ PDVWHU
elaborate process that requires well-directed thinking.

The words “city lighting master plan” are
relatively easy to understand individually, so it

its detailed characteristics, but in its scope and
ambition.

DW #UVW VHHPV VXUSULVLQJ WKDW WKHUH DUH VR PDQ\

GL"HUHQW DSSURDFKHV WR WKH VxkBENHFEIW oW R & &8

these words and it becomes clear just how much

room for interpretation there is, and why every

JLUVW Rl FRXUVH WKHUH LV WKH GH#QL
constitutes a city. Some cities try to have a

FLW\ OLJKWLQJ PDVWHU SODQ L\VmasterpplamHtapcoverethe entires yyban @rea,

The STAM museum, one of the new realisations of the Ghent lighting master plan.

14

such as Lyon and Ghent for example, both of
which have drafted elaborate lighting master
plans for central and peripheral zones, while
others, such as Singapore, concentrate on a few
key zones.

'"H#QLQJ OLJKWLQJ FDQ DOVR EH FRPSOH]
city of Jyvaskyla, for example, had recently
updated its street lighting when it embarked on a
lighting master plan, and so concentrated almost
entirely on the illumination of the landscape,
buildings and monuments. Budapest in contrast
VHH SDJHbDb WRRN WKH QHHG WR UHQH
lighting as the driving force for the lighting
master plan, while also acknowledging the
importance of decorative lighting.

And a master plan is a slippery idea, one that is

GL®%FXOW WR GH#QH 6R PXFK VR WKDW
del Negro, a researcher and PhD student at the

Bartlett School, University College, London, was

asked to work on a lighting master plan for Lisbon

LQ SRUWXJDO VKH FRXOGQ W #QG DQ\ J>
V DWLV #HI®aK triylhg to get a formula,”  she

says, 'lEXW HQGHG XS ZLWK D PXFK PRUH F
approach. You have to understand the many

facets of the city in order to get a legible image

of it.”

In the course of her research, D. Del Negro has
looked at the lighting master plans of Gwangju

(South Korea), Lyon (France), Sydney (Australia),
Toronto (Canada) and Vienna (Austria), and



FOCUS

Jyvaskyla's lighting master plan focuses on navigation and ambience creation. A light compass on a central square draws attention and revitalises the city centre.

found that they all have varying environmental safety to residents and visitors.
priorities. For example, with respect to light
pollution, while Vienna, Toronto, and Lyon all set
strategies for reducing sky glow, glare and light
trespass, Sydney addressed sky glow and glare
and Gwangju only referred to glare. Similarly
with respect to recycling, Lyon was the only city
to have a strategy for the disposal of lighting

So for example, in Jyvaskyla, work on the lighting
master plan started atthe end of the last century,
when “the amount of energy used wasn’t an
issue,” says Annukka Larsen, Lighting Designer
for the City of Jyvéskyld. The master plan dealt Master p|an5 are
instead with issues such as determining the strategic planning
important buildings in the city and highlighting

equipment. _ _ instruments for
them. This was not only aesthetic but also .

:LWK 'U b.HYLQ 0DQV#HOG ZKR @rigib0diddddplé’s BOMtie¥ts havigate the city. the city

Bartlett School, D. del Negro has produced a “Now when the city is comfortable in the dark

framework for urban lighting master plans that hours and energy consumption has been halved

proposes a series of measures every city should through a street lighting renovation, it would

include related to environmental concerns. be a good time to revisit the master plan,”  says

7TKHVH PHDVXUHY UDQJH IURP HQI—gUQ)\DI-U)/@ﬁ@@F\ WR
SUHYHQWLRQ RI OLIJKW SROOXWLRQ SURWHFWLRQ RI $RUD

and fauna and responsible disposal. Multiple objectives

Of course, while environmental factors are Of course, it is essential to understand why one
important, they are by no means the only issue needs lighting master plans at all. According to
that city lighting master plans need to address. A the LUCI Charter on Urban Lighting, a responsible
successful master plan will enhance the sense of public lighting strategy encourages an integrated
identity of a city, point out important buildings, approach to lighting in urban planning and

LPSURYH ZD\#QGLQJ DQG FRQY HdevBlophttht @dliQies, Bid ultimately supports

15
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A light plan could
also be called a
"darkness plan"

16

Metropolitan ring and R4 system
City boulevard and R40 system

Major road

Residential road

Green areas

Light node, heart of a subsector

Secondary heart of a subsector

Green pole with portal

Green transverse relation
/ green ring

Water
Exceptional landmark
Landmark

Bridges and viaducts,
entrance gates

Railway station area
Striking viewpoint

Highways E17 and E40

The Ghent Light Plan Il takes into account all natural and urban elements of the city.

cities to develop in a sustainable way. This
involves using lighting master plans as a
strategic planning instrument.

“The objective of a plan is to revitalise the

Bart Peeters, Urban Lighting Advisor for the City
of Ghent in Belgium. “Security, respect of urban
identity and quality of life are very important. A
soundly lit city invites people to walk through
the streets in the very heart of the city centre
and the suburbs. This particularly pleasing

involved analysing the existing lighting in Ghent.
They looked at how monuments and parks were
illuminated, and at technical aspects such as
colours, type of lamps and light intensity. Based

HILVWLQJ WHUULWRU\ Doc wr b KB 31Ny RS eRgneTs yere able to

HQYLURQPHQW E\ XVLQJ elErlthsL#FE

e&mngl_tgek Wlu,able elements that should

EH SUHVHUYHG DV ZHOO DV WKH PRGL#
were required. This enabled the design team

to draft a global concept, based on the various

development plans of the city.

For B. Peeters, one of the important aspects is
also to look at areas of darkness as well as of

H[SHULHQFH ZLOO VWLPXODWH H Yighty {®Rredycaplight palidfior sng epesgy use

the evenings and at night, thus enhancing social
cohesion and local economy,” he adds. In order
to achieve this, the City of Ghent commissioned
a team of urban development planners and a
lighting designer to carry out a light study.
This comprised the Atelier Roland Jéol from
Lyon and the Intermunicipal Company of West
JODQGHUV :9, IURP %UXJHV

E\ R"VHWWLQJ LOOXPLQDWIFBFrQ ZLWK VI
that reason a light plan could also be called

a ‘darkness plan’, because you need to care

as much about shadow and darkness as about

light,” he says.

In Jyvéaskyla, the main aim of the master plan was
to key issues such as creating the city nightscape

7 KOHL® PHDUQDNV LYW MSKH WUDQVLWLRQV EHW?Z
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-\Y/VN\O} V PDVWHU SODQ ZRQ WKH FLW\ SHRSOH OLJKW DZDUG LQ 7KH . XRNNDOD EULGJH LV R

spaces and atmospheres by balancing light and
darkness. At the same time, safety was a major
consideration. To accomplish these objectives,
researchers paid attention to architecture, to
scenery and to the characteristics of the skyline.
“We also asked members of the public how
WKH\ THOW )RU H[DPSOH ZH TXH
attitudes to a particularly beautiful bridge and

found that more than half of the respondents

said that they stop underneath it to admire it,”

VD\V $ /DUVHQ $0O0 RI WKLV IHG
lighting master plan document. ! W ZDV WKH
aesthetics-based master plan in Finland and led

the way to show other cities how to integrate
OLJKWLQJbLQ DOO SKDV Hieclides X U
A. Larsen.

In Singapore, the aim was to make the city’s
skyline as special at night as it is by day,
particularly important in a climate where The lighting on Singapore’s Orchard Road emphasises its canopy of trees.
most outdoor recreation happens after dark.
The lighting master plan of the Singapore

17
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Urban Redevelopment Authority guides the
illumination of new developments within the
Central Business District (CBD), Marina Centre
and Marina Bay to create a multi-dimensional
nightscape for Singapore’s city centre. A
GL"HUHQW WUHDWPHQW ZDV G

The Singapore lighting plan aims to make its famous skyline standout at night as well as during the day.

accentuate the tree canopy; for the burgeoning
arts area of Bras Basah Bugis the emphasis is on
FUHDWLQJ JDWHZD\V DQG RQ $H[LELOLW\
the historic Singapore River the master plan calls
for a warm inviting feeling, highlighting the stops
H YfargiRes Fuds arduthed dverktaxsl themselves.

WKH NH\ DUHDV UH$HFWLQJ D Q GTheieseasera teNighitkighting Master Plan

characters. In the central business district and
Marina Bay the emphasis was on illuminating
the skyline and using white light; in the popular
shopping street of Orchard Road the strategy
was to create a strong linear experience and

has been encouraging with a majority of the key
developments now lit according to the lighting
guidelines and contributing to the night time
skyline of the city. This signature night view has
helped Singapore to stand out from other global
FLWLHY DQG KDV EHHQ XVHG LQ PDUNHW

Ghent Light Plan - involving stakeholders

Bart Peeters Urban Lighting Advisor for the City of Ghent
explains how the Ghent Light Plan process makes sure to involve
all stakeholders:

!$ SLORW JURXS FRPSULVLQJ FRPSHWHQW FRX
H[SHUWYV GHDQHULHV HOHFWULFLW\ FRP
citizens was created at the very start of the Light Plan study.
JROORZLQJ DQ H[FKDQJH RI LGHDV RSLQL
UHJDUGV XUEDQ H[SHULHQFH WKH UROH D
places and volumes, distinctive aspects of the city and its citizens.

When all the visions and ambitions for the lighting master plan
had been gathered by the pilot group, the lighting designer had
all the technical data and conceptual ideas to translate into a
lighting master plan. The pilot group continued to follow up on
WKH GL"HUHQW VWHSV RI WKH OLJKWLQJ PD
WKH YLVLRQV DQG DPELWLRQV RI WKH GL"HU
into account at the political, conceptual and technological levels.”

promote Singapore,” says Bernard Chan, Senior
Architect at the Urban Redevelopment Authority.

A legislative tool agreed
by citizens and professionals

7KH #QDO REMHFWLYH RI WKH PDVWHU !
is to have a Ieg__slatlve tool thﬁ\t embodles

ods abitins Abd psLisg iy Togan, be

PSOHPHQWHG 7KLV PD HV LW QHFHVYV
R Q §Nsgii that thexestRiPBMhAEhePgst chance
Q cof wecaivimguaprrova |fran citizens gy yeneral
and from specialised stakeholders, such as
retailers, lighting designers and construction
professionals in particular. And the best way
to do that is to make use of the wide-ranging
methods of consultation available, from public
V Whirkktirg§ £ @nliMé Rofiiady KoM skthatioryWiokkeV
H QiflerY ViR M FHERIRES tib-Yay iprddesyy RERQ

involves listening and not just selling. But since

lighting is a complex topic that may not be
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Three key requirements for a
successful city lighting plan

(¥ "H#QH \RXU R E MwhB\VholH the balance be
for your city between attracting tourism, encouraging
GHYHORSPHQW VDIHW\ |IRU WUD%F
VXVWDLQDELOLW\ UHGXFLQJ OLJKW S
and fauna?

V Involve everybody: stakeholders, lighting professionals,
legislators, and at all points

fbefore appointing a consultant;
fwith a draft master plan to win hearts.and minds;
fto disseminate the adopted master plan.

(¥ Data is vital: you need to understand the character,
potential and problems of all areas, from major avenues
to small streets, of transport hubs and open spaces, of
the city centre and the suburbs. Ideally gather data
RYHU D \HDU DV ZLQWHU DQG VXPPHU

FOCUS

requirements.

The Vesilinna tower in Jyvaskyla showcases high quality architectural
lighting and underlines its importance to local business and properties.

XQGHUVWRRG E\ DOO WKH PRVW pldnners Weedrtelinofil @& ie® Rikés about LED

can often be to produce a draft document and
then to take that to consultation.

The lighting master plan will then have to pass
into legislation. Itis important that it is presented
in a way that legislators can understand even if
they are non-specialists. It also needs to take into
account issues such as: whether public lighting is
run directly by the municipality or by a private
company; coordination with other master plans;
the planning system; how much responsibility
for lighting is devolved to local administrations;
and national rules and standards.

There are also challenges to overcome. According
to B. Peeters, one of these is LED lighting —
that its strengths may also be a weakness.
He believes that as LEDs become cheaper and
their properties continue to improve, architects
and building owners are keen to exploit them,
sometimes by turning buildings into a "dynamic
billboard". “Alight plan has the ambitionto create
an integrated scenery of the city structure and
its architecture. For that reason, if a city wants
to secure its light plan for the future, urban

dynamic lighting and light architecture. But in
Europe there are no general or technical rules
or laws yet about intrusive LED architectural or
commercial lighting," he says.

6R HYHU\ FLW\ OLJKWLQJ PDVWHU SODQ LV GL"HUHQ
but the approach to getting the best master plan

is remarkably similar. There are still some areas

that need addressing. While several master

plans address light pollution, not many seriously

DGGUHVVY WKH LPSDFW RQ $RUD DQG IDXQD 7KHUH L\
also the issue of smart lighting to consider. With

more and more cities becoming “smart cities”,

the incorporation of intelligent lighting and the

potential revolution that it will create in city

infrastructure and public services, need to be

taken into account in the master plan process.

But as all cities have to think seriously about
their future and their place in national and
global markets, expect lighting master plans to
play a vital and ever more sophisticated role. @

RS

For further reading:
“Cities and light planning” (LUCI Association, 2010)
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After a lighting master plan
the next step for cities

Once a city has developed a lighting master plan, the hard work has
not ended — it has to maintain it and allow it to grow.

Producing a lighting master plan for a city is a Lyon was a pioneer when it developed its original
major undertaking. There must be a temptation lighting master plan in 1989. Thierry Marsick,
to sit back once it has passed into legislation Director of Public Lighting in Lyon, explains that
and to think that it is a job well done, and move while the original master plan for the city was
on to another project. But of course, nothing hugely successful, it was not enough. “The goal
stays the same, and master plans need to be RI WKH #UVW PDVWHU SODQ ZDV WR FUH
A master plan FRQWLQXDOO\ UH#QHG DQG XS G DhiyrtsCape7? Ksdys @ HMdsick/ Rto change the
needs to evolve UH$HFW FKDQ JIL QJ DVSLUDWLR Q\imdg&diite cityRtIR. @ did Eh@ Frimarily by
. . globally as well as take into account advances illuminating the principal buildings to create an
with the city . o i _ .
in technology. One can see this in two very atmosphere.” But it was essential to have a new
GL"HUHQW FLWLHV WKDW KDYH O PDNWAHIUWIKOWRHIQ) PDWWHUHS$SHFW FKDQJH
plans for some time — Lyon, in France, and and to respond more to the needs of individuals.
Medellin in Columbia. “How do we deal with sustainable development?

With culture and creativity? How do we develop
light for citizens and match the light with urban
uses?” he questions. These were the main issues
addressed in Lyon's second master plan.

Going on from there, the city has designed
a number of sub-master plans or derivative
OLJKWLQJ VFKHPHV WR GHDO ZLWK VSHFL
areas, such as the Part-Dieu district, the banks
of the two rivers, the Rhone and the Sabéne and
the Duchére neighbourhood. “A master plan is
a long term vision,” says T. Marsick, “and this
vision has to evolve with the development of
the city. That's why in our master plan, we think
that sub-master plans are a good answer, on
condition that the main aims of the master plan
continue to be carried out.” (See page 22 for an
example of a sub-master plan for the Part-Dieu
district in Lyon.)

Fundamental issues

Medellin’s master plan was, one could argue,
o . o L more functional in nature. Whereas Lyon wanted
The Général Brosset Square, a project within the framework of Lyon’s second lighting master plan. . .

to take it up a notch in terms of attractiveness,
Medellin’s master plan was addressing some

fundamental problems. These problems included

20
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dangerous areas of the city that improved
lighting could address, of needing to treat
the environment better and not have lighting
scorching the foliage of trees, an overall
yellow cast to the city’s lighting which was
unattractive, and many illegal connections — of
people diverting electricity to use in their homes.

As a result of this context, the Medellin lighting
plan has been enshrined in complex legislation,
and sophisticated protocols have been set up
for its implementation. As Angel Pablo Perez,
Head of Public Lighting at EPM, the semi-public
organisation that is in charge of Medellin’'s
urban lighting, explains, “Because all project
development in Medellin is addressed by the
POT (Plan of land use) and the development

I Urban lighting master plans

plans of each successive mayor, the lighting
master plan was designed in a way that would
allow interaction with all organisations involved
in the urban development of Medellin and also
allow the guidelines and general ideas for the
nocturnal city to be maintained over time.”

Laying down procedures

What this means in practice is that there is a
process that new projects follow which allows
them to continually measure their proposals
against the objectives of the lighting master
plan. Particularly on large projects, this makes
it possible for the parties involved to have new
ideas, while constantly being able to check that
they are not digressing from the spirit of the

FOCUS

The master plan

WDLOV VSHFL#F OLJKWLQJ ZDWWDJHV IRU HDFK W\SH RI VWUHHW
FL#HV GL"HUHQW OLJKWLQJ WUHDWPHQWYV IRU KHULWDJH DUHDV

is the DNA of
every lighting

project

21
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Lyon - sub-master plan for Part-Dieu

The lighting plan for the Part-Dieu area of Lyon is an
excellent example of the way that Lyon's lighting master
plan is evolving to accommodate new developments. This
area, around the high-speed railway station and with
direct connections to the airport, is the second most
important business centre in France. Future developments
will include ten new towers.

A simulation of the Part-Dieu skyline in the future.
It was decided by Mission Part-Dieu, the organisation that

is responsible overall for the development, that there

should be a lighting master plan covering both public
spaces and private buildings. This has gone through a
ORQJ SHULRG RI UH#QHPHQW ZLWK DO
has resulted in some simple but elegant solutions — for
example that all the towers should be lit only with white

light, some cool and some warm. Colour is to be allowed
RQO\ IRU VSHFL#F HYHQWYV

The master plan respected the fact that Lyon is a city

of hills, all visible from each other, and therefore the
relationship between both the adjacent areas and other

visible areas was important. Since those areas were already
covered by the city-wide master plan, the Part-Dieu plan

had to be in harmony with that. At the same time, the

lighting master plan recognises the modern and evolving

nature of this district, calling for a lively feeling created
WKURXJK WKH JURXQG $RRUV RI WKH FR v
a sense of vibrancy and excitement in major public spaces. The hierarchy of facade lighting for the buildings in the district.

original master plan.

“The guidelines allow us to develop the general
ideas for every type of space (park, road, square, bz
PRXQWDLQ ULYHU EXW OHDY H@
methodology for the development of projects,
including a social vision, an environmental
vision, and technical and urban issues,” explains
$ 3 b 3 H‘OHéde are addressed according to
VSHFL#FLWLHV RI WKH SODFH DQG(
issues for each sector.” For example, in an
ecological park the way that vegetation interacts

with public lighting may be more important than

in a public square, where other objects become
PRUH VLJIJQL#FDQW VXFK DV KH
sculptures or night events.

In the case of major projects, pilot studies are

#UVW FDUULHG RXW LQ FRQ|v|XQFWW@g/L%%@ﬁG%ﬁPBFé@%W%L P]EV(\SLF(?YEQO 0:
studies that gather new data to measure the
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The recently regenerated banks of the River Sadne in Lyon, have a new lighting scheme.

H'"HFW WKDW SURSRVHG OLJKWL Qale Gadtidldted R 2&cH and/ave® lp@dject. As T.

have. This is a rigorous approach, and one that is
aimed at making sure that the intentions of the
lighting master plan are not diluted.

Medellin also has an innovative method of
breathing new life in its master plan —a workshop
organised with EILD (Ibero-American lighting
designers organisation) brought together over
40 professionals from around the world to spend
six days working together to produce a renewed
master plan. “The workshop has resulted in

Marsick puts it, “Lyon’s lighting master plan is
the DNA of every project!” There is also a system
of workshops (Atelier Lumiere) which the city
uses to disseminate information on the aims of
the lighting master plan.

A study by the Department of International
Relations in Lyon set out to identify the most
emblematic markers of the city, and discovered
that lighting occupied the second position, only

VHYHUDO DGGLWLRQDO SUR SRV D 88fing/gastignemy-Mhiethiswagret sststed

of the lighting master plan. It will enrich the

perspective of Medellin at night,” says A. P. Perez.

Lyon’s arrangements are a little less formal
than the approach in Medellin, but the spirit
is the same — to ensure that the hard work
and passion that lie behind the master plan

aim of the master plan, it is an excellent measure
of its success. @

RS
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%XGDSHVW KDV MXVW DSSURYHG LWV #UVW OLJKWL
LWV OLJKWLQJ DV FRQWHPSRUDU\ DQG H%FLHQW
maintaining the charm that attracts visitors.

When Hungary’s capital, Budapest, approved its

city lighting master plan in the end of May this
\HDU LW ZDV WKH #UVW FLW\ LQ
The master plan both addressed a weakness in

the way that the country controls lighting and

was an essential element in the ambitious plans

for the future of Budapest.

These plans, entitled “Budapest 20307, aim to
capitalise on the attractive elements of the city
and set a framework for future development
to strengthen its leadership role in Central and
Eastern Europe.

A number of documents made up the vision,
covering areas including economics and spatial
Waaring; Pt Qhare) way RotGify) WeRling with
lighting. This was an omission that needed to
EH UHFWL#HG DQG WRZDUGV WKH HQG
FLW\ VHW DERXW GH#QLQJ LWV QHHG |
master plan.

It had already put itself in a position to improve
the way that it controls lighting in the city,
moving from a system that put all lighting in the
hands of a private electrical company to setting
up, in 2001, a company jointly owned by the

The nightscape of Budapest is dominated by its many bridges.
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New decorative lighting (LED, HPS and Metal Halide) for the Houses of Parliament of Budapest, one of the most iconic buildings in the city.

municipality and the electric company, called
BDK Budapest Flood and Public Lighting. Zoltan
Pap, who is its Managing Director, explains,
“The aim was to renew the public lighting to
modernise and operate professionally.”  With the
private lighting company, there had been less

especially in the historic centre. Z. Pap previously
worked in tourism, and he said that surveys
showed that lighting regularly appeared in the
top three of visitors’ favourite elements of the
city. While it was essential to make lighting more

HFRQRPLF DQG HQHUJ\ H%FLHQW

LQFHQWLYH DW WKH WLPH WR ORRMURYRHORGISHGHEYWHEPQ VDIHW)

or undertake research, since it was simply paid
for the electricity used.

The city was also due for a change in its street
lighting. Most of the roughly 180000 luminaires
were renewed from 2002 to 2004, more than
half of them with high-pressure sodium lamps.
This was before the LED revolution hit, so there
were advantages in another renewal. The street
lighting is the only area in which the city is
legally obliged to take responsibility, but it also
chooses to look after the decorative lighting of
public spaces and monuments. This is important,

protect the city's atmosphere.

Main features

The city therefore set about appointing a skilled

consultant, Kétdg LLC, to draw up the master
plan, but also laid down some ground rules. It
divided the metropolis of 1.7 million inhabitants
into eight sections, with the central area as

one such section. In that area, for example, the
colour temperature was not to exceed 3000K,
to retain a warm feel. And in this area the city

decided not to dim lights at night, since it was

vital that tourists should feel safe.

BQE“WR DGGUHVYV
LW zDV DOVR YLWD
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7KH PDVWHU SODQ GLYLGHVY %XGDSHVW LQWR HLJKW PDLQ JRQHV RI LOQOWHUYHQWLRQ VSHFLI\LQJ GL"t

Outside the inner city areas or in green areas,
the master plan allows colour temperatures up
to 4000K, and some dimming in evenings for

H

HQHUJ\ VDYLQJ 7KHVH HOHPHQVc\:/ityad%He%%emast%ropur%althoughthiswas

RQ GL"HUHQW URDG FDWHJRULHV HWF
the EN 13201 standard,” explains Z. Pap.
National and EU

Consultation also C1played a major part before the
norms had to be

26

harmonised

as a result of trials implementing LED in large
and small streets carried out by BDK in central
and outlying areas, in open areas and in green
spaces.

At the same time, the master plan had to solve
the knotty problem of harmonising national
and EU norms for lighting — one of the toughest
problems, according to Z. Pap. It took a great deal

mainly with professional groups, particularly
through debates in public lighting consultations.
The city did publish the plan on its website, and
there were some public responses as well.

Challenges ahead

Now says Z. Pap, it is important for the
municipality to publicise the plan as widely as

RI H"'RUW WR #QG VROXWLRQV W iKdssbleZdo thet all Qteiésidd Bdrt@sare aware

with both. “In the end, we applied the lighting
requirements — lighting situation, lighting classes

of it. If this is one challenge, there are others
ahead as well. One is to undertake a massive
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Budapest is a city known for its many bridges, and its citizens are attached to each
EULGJH DQG LWV VSHFL#F ORRN DQG DPELHQFH 7KLV LV ZR{PSHHESY) v wpuwHG D SURMHF
modernise the lighting of the Rakdczi Bridge, it was essential to maintain the same
lighting ambience and iconic look of the structure.

The new lighting now consists of 60 luminaires (100 LED per piece, 199.5 W per
luminaire) on top of the bridge pillars. This is supported by decorative lighting
consisting of 20 metal halogen luminaires. The built-in power has thus decreased
by over 50 % to 15.5 kW. “We now have the same iconic view but also a perfect and
H%FLHQW OLJKWLQJ LQ KDUPRQ\ ZLWK (8 VWDQGDUGV W £ M_L%yg_prOI){SHFLDO MRE DV ZH F
QRW VWRS WKH KHDY\ WUD%F RQ WKH EULGJH DQG WKH Wddddfud\VWHP ZDV DOVR EHLQJ E>
at the same time. Therefore all the lighting work had to be done by alpinist workers

at a height of 35 metres ,” declares Z. Pap. The decrease in electricity consumption
KDV OHG WR VLIJQL#FDQW DQQXDO HOHFWULFLW\ FRVW vnﬁmmgm: IRU WKH PXQLFLSDOLW\ Z
ensuring safe public transport and preserving the traditional view of the bridge.

7KH QHZ OLJKWLQJ RI WKH 5£ENpF]L %ULGJH

2014 - 2015
The old lighting on the bridge consisted of a mirror system with indirect lighting.
Though it was unique and modern in its time (1995), the potential for energy savings . hority:
using new lighting technologies available today was enormous. gg?rgﬁgg%:;tlz?é%‘ and

Public Lighting Company for
Budapest Municipality
Lighting design:

Zoltan Dobo
Implementation:

60 pieces Philips Indal LUMA
% *3 b /(" + OXPLQDLUHYV
20 pieces WE-EF 150 W metal
halogen luminaires

Lifetime:

100 000 hours (24 years)

56 636 kWh

280 000 €
(including renovation
of bridge pillars)

programme of replacement of luminaires across
the city — either 20000 or 40000 in the next

that this has to be included in the master plan —
WKDW LV WKH QH[W VWHS %XW WKLV KDV YHU\ GL%F

WKUHH \HDUV GHSHQGLQJ RQ WK hgRitR teGuiddr@rits.# QD QF LD O

facilities.

The relighting of the Rakoczi Bridge, completed
before the approval of the master plan, is a
good example (see above). The original lighting,
was outdated but much loved. The municipality
replaced this lighting with LED in a manner that

There is evidently plenty to do in the future. But

%XGDSHVW KDV WDNHQ WKH LPSRUWDQW #UVW VWHS

giving itself a framework that will allow lighting
to play a key role in the plans for developing the
city’s regional ambitions.

ZDV IDU PRUH H%FLHQW \HW FOH$§|UO\ UHWDLQHG WKH

original character. One should expect more such
projects focused on public lighting.

At the moment, Z. Pap says there are just some
very loose controls covering the lighting of
privately owned structures.  “We understand
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e use of LED technology for urban
Trighting has become a technically and
industrially successful solution today: public
lighting managers in major urban areas now
accept its use with the objective of reducing
and/or optimising overall operating costs, and
not only with regard to the reduction in power
consumption.

LED lighting installations in Toulouse

However, a few precautions and recommendations
must be borne in mind in order not to merely
regard this technology as a magic solution to
lower power consumption. Doing this would lead
to underestimating its actual impact on urban
street lighting installations and their operating
costs (including power consumption).

Three major issues must be taken into
consideration given the current state of
knowledge of the use of LED technology.

LEDs in urban lighting

“We need to ensure that LED technology
IS not considered simply as a magic solution
to lower power consumption."

More and more cities are embracing the use of LEDs in their public

lighting strategies. But the advantages of LEDs also come with

caveats. Joél Lavergne, Public Lighting Manager in Toulouse writes

why a cautious and moderated approach is essential to the use of

LEDs in urban lighting and explains the precautions to keep in mind

ZKHQ LPSOHPHQWLQJ /(" OLJKWLQJ SURMHFWYV*

The main issue relates to the special attention

that must be paid to the cable junction

temperature of the LEDs, inextricably linked

to the construction of the lighting device: heat

dissipation from the silicon chip light source

is an essential parameter in the lifespan of

the product that some distributors (and even

VRPH PDQXIDFWXUHUV KDYH QRW IXOO
UHVXOWLQJ LQ SURGXFWV EHLQJ R"HI

lifespan well under the expected 50000h.

The second major issue is control of glare — an

H'"HFW LQWULQVLF WR WKH QDWXUH RI '
emits highly directed light) which can quickly

become a major irritant in the case of badly

designed and badly-positioned devices. A device

is badly designed when the LED sources are

installed on a plate without a collimator on each

LED, or in the form of a "raw yellow disc" with

OLJKW ZKLFK KDV QRW EHHQ #QH WXQHG
badly positioned when it is installed too low for

the observed or expected uses (pedestrian and

cycle areas for example). If these principles are

not properly considered, the LED solution used

for outdoor lighting may become uncomfortable

and rejected by users, thus masking its many

good qualities and performance in terms of

operating costs.

The third issue relates to the special attention
which should be paid to the colour of the light
produced: by default and as manufactured,
FROG ZKLWH - LV FRQVLGHUHG DQ
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The Pont Neuf, the oldest bridge in Toulouse, received a LED makeover

temperature with regard to the characteristics The wattages currently used with LED solutions

intrinsic to the transmission of light from a silicon are mostly between 30W (for pedestrian and

layer. Although the LED source itself is at its best service roads) and 80W (mixed areas). High

in these neutral or cold shades, the user on the ZDWWDJHV EH\RQG : DUH QRW \HW VX%FLHQWO\
FLW\ VWUHHWYV LV DEVROXWHO\ QRalire aKd-rdlidbR Yo plt ihib>gehéfallite

resistance to the modernisation of street lighting (to date, in 2015, but future prospects are good

using innovative solutions in general. for 2017).

In summary, the use of LED technology for
lighting in public spaces — given the techniques
industrially available today — must be associated

with the urban characteristics of the sites
concerned: better suited today to pedestrian

and cycle areas rather than to road lighting, this
solution could certainly develop further if its
XVHV DUH WKXV GL"HUHQWLDWHG

In addition to the overall savings, and in the near
future, the gradation of lighting made possible
E\ WKLV WHFKQRORJ\ R"HUV YHU\ JRRG SURVSHFWV
for overall cost reduction. Several pilot projects
linked to form detection in Toulouse, and
detection of cars by radars in Lyon, as well as
other presence detection projects, are already

underway.

Be careful, however, not to recommend LED )
. . It may be concluded that LED technology is
technology just on the basis of lower power

FRQVXPSWLRQ WKH VLJQL#FOYADRIsPesadle gpfuliqq i urban lighting,

maintenance of LED devices (moving towards particularly for pedestrian and cycle areas, with

zero-maintenance devices) and the higher life- a change in the maint.enar.me-ori.ented overall
expectancy (which is now being borne out) are cost over 10 years making it possible to absorb
DV UHOHYDQW WR WKH SUR#W D E LtBe shohtrgdifjional investment \gostipeseyved
as the energy saving. at the moment. @

This solution should encourage us to study JL

how to deal with the overall operating cost to
include the investment, consumption and annual
maintenance costs on the expected service life
of 10 years.
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Light & art

For the City of Gothenburg, urban
environments are meant to
create spaces that encourage and

invite citizen activities, meetings
and events. Intricately linked to
this, is the fundamental notion

of security and the necessity of
ensuring that citizens feel safe
in the wurban environment. This
combination of both comfort and
security, perfectly expressed by the
Swedish word “trygghet”, is a key
concept in the City of Gothenburg’s
urban development policy. The city
has thus established a transversal
collaboration between the Parks and
Landscape Administration, the Traffic
and Public Transport Authority, and
the City Planning Authority to jointly

work on projects to create a safe
and pleasant urban environment.

In the works

for security and
citizen participation in Gothenburg

Gothenburg, which initiated the LUCI Light & Art Commission, explains how
its urban development policy links light, public art and citizen participation
to create safe and comfortable urban spaces.

“This is inspired by our vision of
Gothenburg as a beautiful, open and
safe city that we are proud of and
where urban life invites interaction
between people,” explains Ingemar
Johansson from the Traffic and
Public Transport Authority.

Perceived security

Light is one of the essential conditions
to experience a shared public space
after dark. Though security is a common
basic need, it can be experienced very
GL"HUHQWO\ $FFRUGLQJ
representative Karin Alsén, “A strong
and evenly lit sidewalk is no guarantee
for feeling safe. On the contrary, it can

combines participatory methods to
identify urban spaces that require
improvement with citizens and then
works together with them to re-design
the spaces.

This involves what the city calls its
“safety and security walks” (see box)
which consist of regularly organised
walks with inhabitants of an area
discussing problem zones and potential
solutions. “We walk and meet people. It
is about caring for the citizens and the
urban environment. Sustainable city
WeBelopmdlit afti-¥ydHdes W very
much about the same issue — citizenship
and participation,” says architect Gerd
Cruse who has extensive knowledge on

.E H HISHULHQFHG DV D GD]I{4 fhds \haRe¥CarchteWure, social
L"HUHQW SHUVSHFWLYHV it Beldtustaldd S development.

background and life experiences govern
how people experience the urban
environment. This is why Gothenburg

says Karin Alsén.

2QFH DQ DUHD LV LGHQWL#HG WKU

walks, light art is often one of the ways

The City of Gothenburg has been using the safety and security
walk methodology, which gathers the local community to
investigate the urban and social environments in a structured
manner, for over a decade.
voices as possible heard and to contribute to good decision-
making, increasing the perceived/and actual security in the urban
space,” explains Ingemar Johansson. “ Those who are active in the
local community have the greatest knowledge of life there, and it

is important to make use of this fact,”
and initiator of the walks i Gothenburg in 2001 with district
representative Karin Alsén.

“The objective is to make as many

adds Gerd Cruse, architect

The walks help identify areas experienced as insecure, but also
places perceived as secure and pleasant. Collaboration between
residents, local associations, property owners, politicians and
the police4iS essential for success.
resident involvement need persistence, engagement and time. A
generation might change before the actual result is achieved,”

“Of course, processes of
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The Tynnered tunnel with its new light and art project "More Eyes".

to improve and positively transform
the space. Gothenburg has a long-
standing tradition of funding public art
to reinforce local identity and enhance
the urban experience for citizens and
visitors. “Art in public space plays an
important role in society,”
Borgstréom-Falth, Head of Unit at
Gothenburg Art. “Art engages society to
share beauty as well as critiques and
new ideas. This is one of the reasons
why we have introduced the Light and

Art Commission in LUCI, as a way of

using light to stimulate sustainability
and resident involvement in urban life.”

Light and art

In line with this, Gothenburg has been

ZRUNLQJ RQ D VHULHV RI WL brO Msidént! @Wikefidig, and

as unsafe by citizens using light and
art. “Urban tunnels and underpasses
are often no-go zones. They need to be
treated using a proper balance of light
levels and can make perfect objects of
lightand art,” explains lighting designer
Kajsa Sperling from White Architects.

says Cecilia

A project in a tunnel in the Tynnered
suburb, for example, brought together
Kajsa Sperling with artist Peter Ojstersek
and local inhabitants to collaboratively
design a new lighting scheme. The
tunnel re-opened in January this
year transformed with colourful LED
crystals embedded in its walls. People
now walk through the tunnel instead
of crossing the road (where accidents
have previously occurred).

A LUCI commission that explores
the link between light and art
in the urban space.

Members: Amsterdam, Gothenburg,
Helsinki, Lyon, Rotterdam, Turin,
and Sacred Places.

Next steps: the publication of
a book compiling light and art
projects next spring.

This focus on tunnels and light art

is a key part of the “Safe, beautiful

city” initiative in collaboration with
Gothenburg Art. Three other tunnels

KDYH EHHQ LGHQWL#HG DQG
development with residents and

artists.  “In line with Gothenburg’s

DV DQ H[SUHVVLRQ RI

systematically engage and include
the citizens by the means of light
and art, we would like to increase the
awareness of the LUCI network on this
topic in future activities,”  jointly explain
C. Borgstrom-Falth and I. Johansson .

RXU FR
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BARCIK OnN SITE

TALLINN

-“_q-ll-

L
$OPRVW #YH \HDUV DIWHU WKH /8&, &LW\ XQGHU OLF
2011, Cities & Lighting goes back to the Estonian capital to take a
look at the new developments in its urban lighting policy...

ver 100 representatives from LUCI cities
Oaround the world visited a snowy Tallinn
for the LUCI City under Microscope in February
2011. Participants discovered the urban lighting
network and lighting strategy of this city of
438000 inhabitants renowned for its medieval
city centre. The focus of Tallinn's lighting

r l N
- Bl ’H"

sodium lamps,” says Tarmo Sulg, Deputy Head
of the Tallinn Municipal Engineering Services
Department.

LED revolution

7KH SDVW #YH \HDUV KRZHYHU KDYH VHI

shift in the city’'s point of view on LEDs in

VWUDWHJI\ ZDV RQ LQFUHDVLQJ H QtrebtJightirtg.F LU fo\ tHe QaBid development

the event was an opportunity to discuss various

of LED technology, we have had to completely

DSSURDFKHV UDQJLQJ IURP VZL Wdoksld&® JouR ity ightihyl toitept,”  declares

lights to the implementation of LED lighting.

LED technology in street lighting was in the
early stages of development at the time, so
participants were especially interested in the
results of Tallinn’s LED test project presented
during the event. The project brought together
the municipality, the Tallinn University of
Technology and other stakeholders in a
collaborative testing process in which LED lamps
from various manufacturers were installed on a
city street and tested on-site.  “According to the
results of the test street in 2011, it seemed then

T.Sulg. All new street lighting projects in the
city now use LED and it is expected that there
will be over 1500 LED lamps in Tallinn by the end
of 2015.

One of the reasons for this is the positive
impact of the LED test street project. As T. Sulg
explains, “In 2011 there were too many errors
and miscalculations in LED product data from
manufacturers, so procuring LEDs was very
G L % F XTBeW.ED test street enabled Tallinn to

work together with manufacturers, importers
DQG H[SHUWYV DQG #QG VROXWLRQV WR

WKDW WKH GXUDELOLW)\ DQG W K HfoH laryE-8¢aley Hnplementafidh of' LED street

technology could not compete with high pressure

lighting. These barriers included issues such



as inconsistent measurements,
VWDQGDUGY DQG VSHFL#FDWL R QDuFrg DHe LGity Dndelr M@rgsco@es Mallinn had

incompatible

municipality now regularly collaborates with

the Tallinn University of Technology which
has become the primary reference on LED
procurement in the country.

Another factor that favoured Tallinn’s shift to

LED was the feedback and experiences from
other cities. “Collaboration in LUCI and the
INTERREG IVC PLUS project (2010-2012) also
helped us to develop our LED lighting solutions
and learn from best practices of other cities.

It has been invaluable to Tallinn,”

Lai Street in Tallinn's Old Town in 2011.

which was a priority in 2011, remains so today.

demonstrated a pilot project for special lighting
on street crossings that helped drivers notice
pedestrians or cyclists as early as possible
and safely stop the vehicle. The number of
specially lit pedestrian crossings in Tallinn has
risen from 71 in 2011 to 527 in 2015, with 30 to
40 new crossings installed each year. The city’s
long-term goal is to install LED lights at these
crossings combined with presence detection in
the future.

D % U P VTallinn has also launched intelligent lighting

7 b6 XQRU H[DPSOH ZH ZHUH LQ V§lbtyin @centlyedrK H plans to deploy a lamp-
H[SHULHQFH RI WKH &LW\ RI /HLS]babed bpatatiBvsisnh ek Willkaltblyhe city

historical city centre lamps with LED.”  This led
7DO0OLQQ WR UHWUR#W
Town with LED, resulting in a 68% decrease in
energy consumption and an improvement in the

quality of lighting.

New projects and a new contract

Encouraging sustainable mobility and improving
road safety at pedestrian and cycle crossings,

to individually control each lighting point. “We

KLV W RWMIL$oo® haFeSa/conPletdyKridw 06t in the

city that uses this lamp-based operation system,
which is the top-class of operation systems,”  says
T. Sulg. The municipality is also implementing a
street light dimming pilot project in Kalaranna
street and preparations are underway on Suur-
S6jaméae street for a test project to regulate
lighting levels with motion detectors.
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INN-EUROPE AN
TURE

AL OF CUL

An important evolution in Tallinn regards the
management of the public lighting system
itself. In 2014, a new public tender was opened
when the 10-year contract with the company
responsible for implementing and maintaining
the city’s urban lighting network came to an
end. This call for tender was preceded by a
thorough analysis of Tallinn’s requirements and
expectations which has ensured maximum clarity
in contract conditions. With the newly selected
service provider, the city has implemented a
state-of-the-art lighting control and monitoring
system, and, at the end of the contract, has the
option to acquire the ownership of the lighting
network control system. It has also secured a
50% decrease in maintenance costs. “We are
very pleased that this decrease in maintenance

plan for the city centre and its Old Town.  “We
want the lighting plan to establish the main
design principles for the area and contribute
to our primary goal of creating conditions for
the development of a high-quality, innovative,
balanced and safe public cityscape with outdoor
lighting,” explains T. Sulg. Developing new
architectural lighting to highlight the structure

of the main buildings and public spaces of the
Old Town, including the Town Hall Square, will
be a priority.

The city also aims to replace all high pressure
sodium decorative lamps in the Old Town by
LED models, switch to LED for all lights in the
main streets of the city centre and implement

dimming in all road lighting projects. As T. Sulg

H[SHQVHV KDV PHDQW WKH HQG Rplais, pRewoy/piky 204 we plan to make
PHDVXUH ZKLFK VDZ RQH LQ VLAeragtions fopva epmylrtgyiansition to LED
WXUQHG R" WKUR XJ KeRo¥aWms TvSulg. F L Wohts. This includes choosing lamps, negotiating

Perspectives for the future

New goals for the development of public lighting
in Tallinn have been established for 2015-2020.
These include the development of a lighting

with importers and manufacturers, preparing
procurement documents and formulating
#QDQFLDO S UTh@ plo&eSsHskould result
in the installation of LED lighting throughout the
entire city in around 2020. @



LUCI People
veet Cathy Johnston

Group Manager, Development and
Regeneration Services in Glasgow (UK.

Your main responsibilities and tasks at In an ideal world, the most appropriate

work are: quite diverse. | can be working with lighting solution for Glasgow would be: to
people on strategic or local policy developments, have dynamic lighting and the “internet of things”

or looking for opportunities to promote the city built in across the city, so that the right light is in

DQG EULQJ LQ IXQGLQJ RU GHYH ORI plaga at the Hpky fime.

projects on the ground. The central responsibility A new technology that has changed

LV WR LQ$XHQFH WKH PDNLQJ RI E sk &ISQMFEYs IR is:  LED, which
people across the city. FUHDWHVY GL"HUHQW FRORXU WR(

The best part of your j0b is: that there is addition to this, there is also now the outcome of
DOZD\V VRPHWKLQJ GL"HUHQW K D SEHS{igent SvespHohtrg project

is a vibrant city. It is great to work in the historic Biggest professional challenge faced so
FHQWUH ZLWK PDQ\ LQWHUHVW L Q far:Dkee@in up"with thandés in both technologies
buildings all around you. DQG WKLQNLQJ

The lighting department in Glasgow is: Best professional experience so far:  being
now concentrating on how to take forward the part of LUCI.

learning from the Future Cities pilot projects for A new international lighting project

Intelligent Street Lighting. The street lighting and that has impressed you is:  the Philips/LUCI
anything associated with roads is dealt with by FLW\bSHRSOH OLJKW DZDUG HQW
WHFKQLFDO VWD" LQ /DQG DQG (Q YuinHdrsQutitrhRofMkRrefitil &) tiikds thit

but event and arts lighting is promoted through are brought forward. Each year they get more

the cultural department, Glasgow Life and the impressive as you understand how central light
Glasgow City Marketing Bureau. The policy and has become to decision making in municipalities.

urban regeneration aspect is led by Development

i ) A city that inspires you for its overall
and Regeneration Services.

lighting is: WKLV LV GL%FXOW WR FK
The Development and Regeneration because they have brought so many of the
Services department in Glasgow is: GL"HUHQW DVSHFWV RI OLJKW WR

Medellin because positive change came about
through an approach to light; Ghent because

of their comprehensive master plan approach;
(LQGKRYHQ IRU WKHLU LQQRYDW

responsible for the regeneration of the city.

This means that we set the planning policy,

bring in investment and actively promote new
development of all types in Glasgow. The Lighting

Strategy was seen as a core element in the change RQ DQG RQ*

in the image and quality of development in the Your professional goals for the year

city and so has been embedded in the planning ahead: to use the City under Microscope Glasgow
system, through policy, guidance and advice. to create more debate and understanding of the

. . role of light in the city.
The key ingredients of a successful urban

lighting strategy are:  understanding the Besides light, you are passionate about:
wide role of lighting in creating sense of place, people, and encouraging them to enjoy their
safety, and wellbeing, whilst striving to create environment.

HQHUJ\ H%FLHQFLHV W LV LPSRUWBhVhe\sBnieRe M UpNWDIRECEity is:
and respond to, changing technologies and city H[FLWLQJ ,W PDNHV WKH RUGLQD
circumstances. brings life to the darkest of places.”

Place of birth:

H¥hdRoGobhYbhdet! Q F L H\
in Scotland for the
last 40 years

Educational
background:
chartered landscape
architect, town planner
and urban regeneration
professional

Previous jobs:

U Lidot¥ priv@t® add ldusié W W K
sector jobs focused on
improving the environment

and sense of place for
communities

Time at current post:

R&V&HO ydarR & Glasgow
City Council with a number

J HRW K- HAARARMY VWARHPG

the Development and
Regeneration Services

RQ *WKH OLVW FRXC

U\ HIWUDRUGLQDU\ C
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New LUGCI members

A Cordoba | spain

Oulu | Finland

A municipality of around 197000 inhabitants in north
Finland, Oulu experiences an arctic dark winter that
provides a unique environment for urban light art and
light planning.

“Light is one way to improve the safety of the residential

Located in Andalusia in southern Spain, Cordoba has over
325000 inhabitants and a UNESCO World Heritage historic
city centre.

7KH FLW\ LV ORRNLQJ WR LGHQWLI\ H(

illuminating its many heritage buildings. In early 2014, it
launched the Cordoba Luze project which aims to reduce
energy consumption and CO , emissions and improve the
livability of the city.

The Mayor of Cordoba, José Antonio Nieto Ballesteros
formalised the city's membership in LUCI and signed the
LUCI Charter on Urban Lighting during a conference in
Cordoba last year.

www.cordoba.es

DUHDV RI WKH FLW\ DQG R"HU FRPIRUWDEOH DQG SOHDVXUDEOH

XUEDQ H[SHULHQFHYV

IRU LOKDELWDQWYV

JRU 2XOX WKH /8¢&,

QHWZRUN LV D ZD\ WR DWWDLQ RXU SODFH DV SDUW RI WKH H[SHUW

QHWZRUN R Gay3 RN Ratdad-Korhonen Deputy
Mayor of Oulu.

The city has been hosting the Valoa Oulu! light festival
for the past two years. It aims to develop new kinds of
gaming and light combinations and bring out areas and
buildings in a new light. The third edition will take place
from the 20 ™ to the 29 ™ of November this year, and will
put the spotlight on the renewed Market Square as well
as city landmarks such as the theatre and the library.
Approximately 20000 visitors participate each year.

ZZZ RXND # RXOX

DHUJ\ H%FL




LUCI| recommends

Energy Performance Contract factsheets

/RRNLQJ IRU LQQRYDWLYH PHWKRGV WR #QDEQFH“T\fRBigSwiLOWbyvh@GlimateGrourJ,an

street lighting? The EU project “Streetlight-EPC” has put
together a guidebook for municipalities featuring a set
of factsheets, guidelines and FAQs on Energy
Performance Contracting.

www.streetlight-epc.eu

&OLPDWH *URXS 7KH %LJ

Cities thinking of making the switch to LED
street lighting might be interested in the report

LQWHUQDWLRQDO QRQ SUR#W RUJDQL
for a low carbon future. The report analyses the

key non-technical barriers to LED street light

implementation.

www.theclimategroup.org /

U.S. D.O.E. website

Another online resource for cities on the topic of LED and

Solid State Lighting (SSL) is the website of the United States
Department of Energy. The webpages relating to the department's
SSL programme bring together a portfolio of publications,
ranging from overviews of the programme's research activities

to information on numerous SSL issues and applications.

http://fenergy.gov/eere/ssl/publications /

\ o
< S INTERNATIONAL
‘ ‘ YEAR OF LIGHT
Va?

2015
LIGHT: Beyond the Bulb

The International Year of Light is not over yet.
Those looking to set up an exhibition on the topic
PLIJKW EH LQWHUHVWHG LQ !/LJK
an open-source international exhibition
programme. It provides free materials to assist
organisations and individuals in the creation
and implementation of their exhibits.

KWWS OLJKWH[KLELW RUJ KDQGH

Stargazing Parties in Japan

Discover the joy of astronomy and explore

the mysteries of the universe during monthly
stargazing sessions at the National Astronomical
Observatory of Japan Mitaka Campus.

KWWSV SUF QDR DF MS VWDUJD]
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7 - 9 December 2015

Lyon Light Festival Forum

The Lyon Light Festival Forum, organised by the City of Lyon
and LUCI during the Lyon Light Festival, brings together city
light festival organisers, artists and event lighting professionals.

This year, the LLFF conferences will address how light festival
organisers can gather data on their visitors. A second session
will explore the link between permanent and event lighting.
Participants will also meet the Lyon Light Festival organisation
team to get a unique behind-the-scenes look.

March 2016
LUCI at Light+Building

LUCI will be organising a guided tour at Light+Building, the
world’s biggest trade fair for lighting and building-services

OTHER EVENTS technology taking place in Frankfurt, Germany.

'"HFHPEHU (Frane) April 2016

LUCI City under Microscope
in Gothenburg

/8&, ZLOO EH UHWXUQLQJ WR *RWKHQEXUJ
XQGHU OLFURVFRSH RI J)LYH \HDUV DIW
AGM, Gothenburg will present some of the new developments in
its lighting strategy through technical conferences and site visits.

JHEUXDU\ (MeWditols D

2 - 6 November 2016
LUCI AGM in Seoul

Seoul, capital of South Korea, and one of the largest cities in Asia,
will host the next LUCI Annual General Meeting 2016. An event
QRW WR EH PLVVHG

More information on these events at www.luciassociation.org

Don’t miss these upcoming light festivals

More details in the LUCI Light Festival Calendar at www.luciassociation.org



LUCI MEMBERS

65 member cities

fAbomey (Benin)

f Albertslund (Denmark)
fAlingsas (Sweden)

f Amsterdam (Netherlands)
fAns (Belgium)

f Batumi (Georgia)

f Brussels (Belgium)
fBucharest (Romania)
fBudapest (Hungary)
fBusan (South Korea)

f Chartres (France)

f Copenhagen (Denmark)
f Cordoba (Spain)

f Derry~Londonderry (UK)
f Dubrovnik (Croatia)
fDurham (UK)

f Eindhoven (Netherlands)
f Eskilstuna (Sweden)

f Ghent (Belgium)

f Geneva (Switzerland)

f Glasgow (UK)

f Gothenburg (Sweden)

51 associated members

fAFE

fAgence ON

fAlain Guilhot

f Amsterdam Light Festival
f Artichoke

f Atklaj Rigu

fBlachére lllumination

f Guangzhou (China)

f Gwangju (South Korea)
fHamburg (Germany)
fHelsinki (Finland)

fHo Chi Minh (Vietnam)
fHue (Vietnam)
fJelenia Gora (Poland)
fJericho (Palestinian Territories)
fJerusalem (Israel)
fJyvaskyla (Finland)

f Leipzig (Germany)
fLiege (Belgium)

fLyon (France)

fMalaga (Spain)
fMarseille (France)
fMedellin (Colombia)
fMoscow (Russia)
fNegombo (Sri Lanka)
fNovi Sad (Serbia)

f Osaka (Japan)
fOuagadougou (Burkina Faso)
fOulu (Finland)

fEVESA

fForum Interart

f GE Lighting

f Global 2000
fGridens Technologies

fGuangzhou Guangya
Messe Frankfurt

fOwerri (Nigeria)

fParis (France)

fPerth (Australia)

fPutrajaya (Malaysia)

fRabat (Morocco)

fRamallah (Palestinian Territories)
fRotterdam (Netherlands)

f Saint Paul de Vence (France)
fSeoul (South Korea)
fShanghai (China)

f Skopje (Republic of Macedonia)
f Stavanger (Norway)

fTallinn (Estonia)

f Tartu (Estonia)

f Toulouse (France)

fTurin (Italy)

fUst-Kamenogorsk (Kazakhstan)
fValladolid (Spain)

fVarna (Bulgaria)

fWuxi (China)

f Yerevan (Armenia)

fPartnership of the Quartier
des spectacles - Montreal

fPhanta Vision
fPhilips Lighting
fRadiance 35
fSacred Places
f Spectaculaires

fBudotechnika fInéo f Schréder
fC2 Smartlight fINSA Lyon fSundrax
fCDO LumiVille fL’Acte Lumiere fThéoriz
f Citelum f Leipziger Leuchten fThorn Lighting
fCiteos fLes Eclaireurs fTU/e Intelligent Lighting Institute
f Cluster Lumiére f Lucion Media fVO Communication
f Cocoliche Lab f Lumipraxis fValopaa
fCommission of the fMontréal en Histoires fVNISI
National Capital of Quebec fOcubo fWerk

f Craig Morrison fOrpin de Lune
f Eandis fOsram

fYang Guang Lighting Service
fZHONGTAI Lighting
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