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Introduction
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The ENIGMA project

Introduction

Led by Eindhoven, ENIGMA aims to
implement a joint transnational pre-com-
mercial procurement (PCP)procedure in
the field of lighting.

The project’s partner cities Eindhoven,
Malmo, Stavanger, Espoo and Bassano
del Grappa, will define a common public
lighting challenge and launch a European
call for solutions. After initial research
and idea screenings, possible solutions
will be piloted in real life environments
within each partner city.

Over the course of three years, this
piloting process will be accompanied

by knowledge exchanges and learning
through visits between the participating
municipalities and through in situ and
online courses in PCP development and
management.

While lighting will be ENIGMA’s main
theme, related issues such as energy ef-
ficiency, safety and cultural heritage will
also be taken into consideration accord-
ing to the specific requirements of each
pilot site.

Partner cities

In the ENIGMA project the five partners
cities will jointly procure a smart lighting
solution and implement it in a pilot area.

Eindhoven

With a population of 220,000 inhabit-
ants, the city of Eindhoven is the 5th
largest municipality in The Netherlands.
As a knowledge based and innovation
oriented city, Eindhoven focuses on cre-
ating the needed support structures in
the domains of innovation, labour mar-
ket, technology development and busi-
ness development. The municipality has
a political ambition to become a Living
Lab for innovative technology solutions,
a smart city, dramatically improving the
quality of life of its citizens.

Malmo

Malmo is Sweden’s third largest city

and the commercial centre of southern
Sweden. The municipality has had a
strong focus on creating a safe, attrac-
tive and environmentally aware city, a
city where the citizens feel safe using
public areas. The last decade has seen
Malmo consciously reinventing itself as a
sustainable multi-cultural city. The local
authority has given priority to activities
aimed at creating a green, attractive
and environmentally aware city, and has
gained international recognition for its

undertaken efforts.

Espoo

Located in the western part of the
Helsinki Metropolitan Region and with a
population of 260,000 inhabitants, Espoo
is the second largest city in Finland. It
has the largest concentration of science
and innovation facilities in Northern Eu-
rope, belonging to the famous Otaniemi
— Keilaniemi — Tapiola triangle. Espoo,
together with the other cities, universi-
ties, research centres and industry in the
Helsinki Region operates already as a EU
Smart Region, pioneering several Europe
2020 high-level innovation develop-
ments, particularly in the field of lighting.

Stavanger

Located on the South West coast of Nor-
way, the city of Stavanger and its 130,000
inhabitants represent the country’s most
densely populated municipality. As the
local authority strives to improve its local
lighting system via its newly introduced
Light Plan, Stavanger also underlines the
importance of combining energy effi-
ciency, urban design and public safety
considerations when planning its system
upgrades.

Bassano
Bassano del Grappa is a historic city
belonging to the Province of Vicenza, lo-

cated in the Veneto Region, in North East
Italy. The management of public lighting
is an increasingly important topic within
the city administration, as the municipal-
ity is aiming to quickly adapt to new EU
and ltalian legislation in this field. Due to
its cultural heritage, the city is looking to
combine within its public lighting solu-
tions energy efficiency considerations
with the need to highlight its historic city
centre.
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Work package 1: From common challenge to individual needs

Overall planning of the Pre-Commercial Procurement process of ENIGMA

Work Package 1 starts from the defined Common challenge

common challenge and commences The aim of the ENIGMA project is to

work on the definition of the state- e
. . L procure a public lighting infrastructure as
of-the-art in innovative urban lighting . . .
a carrier to improve societal health.

solutions and the creation of a joint am- o o
bition for smart urban lighting systems, Public lighting and public infrastructure
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° . . public safety and crowd control, traffic

. This work package gathers existing expe- . . .

. . management and quality of life. Lighting

: rience and knowledge on societal needs is also a useful instrument in making the

. and related innovation opportunities in i ) . g L b9 Espoo Stavanger Bassano

° . . . city an attractive place to live. del Grappa

° the lighting domain from both within - ] _ _

. the partners and from other sources The partner cities have. d_eﬁned as com-

. : . and use this to synthesise an ambition mon challenge for the joint PCP process:
Ooct 13 Mar ‘14 Jun14 ®e, Jul 16 suitable for use across European nation-

[ ] . .

: ®e, al boundaries. This process focuses on

° ®e, R the societal impact specification of the

. ®e, smart lighting solution to achieve Cities’

[ ]

° ®e societal ambitions. \\enge
Planning of WP1 ° cna .o infra-

enning Coe Work package 1 provides input for the ~ gNIGMA Co‘:\:e blic \\ght‘“‘c’%‘so\ - . Lo .

preparation of the joint PCP. To upgfadend ystem, Usine \C S ide State-of-the-art in urban public lighting
a
structu\'eeanab\ ities to.o rrated <er- To ensure that the procurement process in ENIGMA is indeed innovative a definition
Hons, 'cOf '\nte“"gent and \© dgtmd'\\l'\d‘*‘a\ of the state-of-the-art in the urban lighting infrastructure as well as in the applied
ng:geneﬁf‘“g society alt™  closer tO procurement processes is required.
- bition f becom! ducted to gain insight in recently installed innovative lighting solutions in European
T 1.3 - Defining specific ambitions ithe am

cities. Based on the results of the online survey, best practices are selected that are
reviewed on the way the solution was specified in the call and how the value of the
solution was defined and evaluated. This provides insight in the current ‘best practic-
es’ in procuring innovative public lighting.

T 1.4 - Specifying desired societal impact

T 1.5 - Scouting solution space

T 1.6 - Requirements smart lighting solutions
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State-of-the-art in urban public lighting

Task 1.1 of the ENIGMA project is to conduct interviews and questionnaires to gain insight in recently installed innovative lighting solutions in European cities. For this pur-

pose three research methods are applied:

* Workshop to review of recent projects of the partner cities

¢ An online survey

e Interviews with project teams of selected ‘best practices’

This report describes the results of these activities.

Review recent projects partner cities
A workshop was conducted with the five partner cities
of ENIGMA, in which they all presented a recent lighting
procurement project.

In the first section of this report the results are present-
d.

(1]

Online survey

The survey was developed in collaboration with the
ENIGMA partners and was tested with the 5 partners
cities. After improvement of the questionnaire it was
put online.

The survey was available online for submission in the
period from 25 October to 31 December 2013. Mem-
bers of LUCI and Eurocities were actively invited to par-
ticipate in the survey and the ENIGMA training in Gent
was used to give additional attention to the survey.
Despite the effort of LUCI and Eurocities, at the date of
closure only 35 registrations were done, of which only
10 were sufficiently completed to take into account in
the analysis.

The second part of this report shows the results of the
survey and analysis.

Best practice interviews

From the survey two interesting cases were selected for
further interview.

The third section of this report shows how the procure-
ment process for these 'best practices' was done.
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Review results

In this section the results of the workshop to review recent projects of the five ENIGMA partner cities are presented.

During the State-of-the-Art Workshop that was held in Eindhoven just after the kick-off meeting of the ENIGMA project all five partner cities presented their experience with
procuring public lighting solutions on the basis of a recent project in their city.
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Bassano del Grappa

Introduction

Bassano del Grappa, is an historic city
belonging to the Province of Vicenza, lo-
cated in the Veneto Region, in the North
East of Italy.

It lies between the Province of Vicenza,
Padua and Treviso and at the bottom of
the Alpine foothills of the Veneto Region,
one of the richest Italian region (indus-
tries, SMEs, tourism, agricolture) in the
Venetian Piedmont area: where impor-
tant infrastructures and historical towns
and industrial cities live together.

The symbol of the city is the famous

Alpines’ Bridge, a masterpiece of the
architect Andrea Palladio, but it is also
enriched by medieval remains as well as
by the Venetian architecture, and moreo-
ver, it is surrounded by medieval walls.

In particular, Bassano is well known for
its precious ceramics and for products
DOC (controlled origin denomination), as
the renowned liqueur ‘Grappa’.

The lifestyle of the city is also very pleas-
ant and full of events, the peak of which
is the Opera Estate Festival Veneto when
Bassano hosts a chain of great events,
dance, music and theatre with renowned
protagonists of the Italian and interna-
tional scenes.

Alpines' Bridge by Palladio
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Recent experience with procurement

Since the Municipal Lighting Strategy for
the containment of public lighting and
energy saving (developed within the Plus
project, funded under the INTERREG

IVC programme) entered into force only
in May 2013 - no innovative procure-
ments in terms of lighting were executed
in Bassano, the investments were limited
to maintenance of public lighting.

Currently the Municipality is working on
the procurement to assign the lighting
plan execution, in terms of requalifica-
tion of the public lighting plants (mostly
functional lighting), to an energy service
company ESCO, through the public pro-
curement procedure.

SUNSHINE project

Additionally, Bassano has been selected
as one of the testing lighting within the
SUNSHINE project (CIP-ICT-PSP-2012-6,
http://www.sunshineproject.eu/about)
wherein the new led dimmable solutions
for the functional lighting are tested for
about 70 lighting points (devices) in the
city old town and the related citizenship
feedback and reactions are monitored
through the satisfactory reports and
surveys.

13



Eindhoven

Introduction

Improving quality of life in the city with
innovative public lighting solutions, is the
ambition of the municipality of Eind-
hoven. The ‘vision and roadmap urban
lighting Eindhoven 2030’ (www.eind-
hoven.nl/smartlight) describes this aim
and aspires to inspire partners that will
cooperate the coming years in applying
smart lighting solutions in urban learning
labs.

According to a recent publication by the
European Committee ‘Lighting the Cities’
Eindhoven is seen as forerunner in smart
lighting solutions in Europe.

The municipality would like to
consolidate its role in public lighting
innovation and several applications
are already developed and in different
states of implementation. In the bar
district Stratumseind a pilot is set up to
experiment and investigate the impact
of lighting scenes on the mood and
behaviour of visitors. At the former
Philips area Strijp-S the newest lighting
technologies and services are applied
and tested.

The coming years more and more pilot
areas will be appointed and developed
to unroll the roadmap and achieve the
vision for 2030.

ENIGMA - Enlightenment & Innovation, Ensured through Pre-Commercial Procurement in Cities

Recent experience with procurement

Strijp-S

A 66 acre former industrial site

e Private, sodium-based, lighting installa-
tion, controlled from buildings

¢ Being transformed into a

e inspiring creative quarter

e Just north-west of city centre

New urban development

¢ 2500 new homes

e Space for small scale business activities
e Leisure and cultural facilities

Vision: Strijp-S - Creating a Public Light-
ing Experience

The newly transformed site of Strijp-S
will have a unique, continuously devel-
oping approach to public lighting. An

approach that will highlight the experi-
ence of a creative, vibrant community in
an inspirational environment that thrives
on a fusion of living, working and recre-
ation.

Requirements

¢ Glass fiber backbone, multifunctional

e Individually, IP controlled, lighting
points

e AllI-LED system

Requirements for each area typology:

e Functional

e Quality

¢ Sustainability
¢ Branding

14

The process to come from the vision to

realisation contains four phases (see also

picture on page 15):

Selection phase

e Market consultation through expert
meetings

¢ |Invitation to 3 designers to present a
lighting concept

e Selection of designer: 3mans bv

Design phase

e Sketch design > Pre-design > Final
design

¢ Prototyping lighting technique

¢ Product specification

Tendering phase

e Restricted procurement

® 6 invited, 3 proposals

Strijp-S - former 'forbidden city' (left) and development plans (above)
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Tender document:

e Further development of prototype
to commercial product -> description
of open innovation (cooperation and
innovation)

¢ Cost estimation for luminaires (1 pc, 2
—50 pc, 51 -150 pc, 151 —300 pc)

Realisation Phase

e Test: comparision of
- Prototype in functional luminaire
- Prototype in commercial luminaire
- RGB unit in commercial luminaire

¢ Realisation: In progress

Before: static lighting with high pressure sodium lamps

After: dynamic and intelligent innovative lighting with LED

Process to come from a vision to realisation in Strijp-S

15
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Espoo

Introduction

Espoo is the second largest city in Fin-
land, situated in the western part of the
Helsinki Metropolitan Region. Known for
Kone, Fortum, ex-Nokia, and Angry Birds
Rovio. It is a fast growing urban area;

at the end of 2012 there were 256760
inhabitants and 13787 employees,
growing with 4000-5000 new inhab-
itants per year. Espoo has the largest
concentration of science and innovation
in Northern Europe in the Otaniemi —
Keilaniemi — Tapiola —area. And home
city of Aalto University centre, featuring
a new campus in the future This provides
an excellent focus as the test site for an
European intelligent lightning project.

Espoo covers 5 large area projects:T3

in Tapiola, Espoon Keskus, Finnoo,
Leppavaara, Suurpelto and Matinkyla.

A new metro rail road is planned from
Leppdvaara to Kauklahti, with new sta-
tion-based centres. Investments to infra
structure cover 130 million Euros per
year (not including metro, city railroad
and some large road projects).

Espoo was given first prize in quality of
urban spaces, specially the parks, by the
society of Finnish Urban Planning Year
2012. The area also covers 95 lakes, 38
streams, 58 kilometres of seaside, archi-
pelago,3074 hectares of Nature preser-
vation areas, 5000 hectares of forests.

Lighting facts and expectations

e Quality Espoo Landscape architecture
combines usability and functions of
all the users from toddler to elderly
people

e Different light atmospheres based to
the usage of the area, experiences for
people specially in the centres

e |n certain areas minimizing light posts
and special features lighting

e Soon some project examples of light-
ing...

® 4 seasons, snow, cold

e Sustainability/Energy saving point of
view

50 000 light posts

e Over 7000 induction light posts (good
color definition, lower energy usage,
excellent life expectancy, 100 000 h)

e About 37000 Spns (not good colour
definition, good life expectancy at 48
000 hours, easy maintenance), finding
realistic alternatives for Spns in the
sense of sustainability is key thing to
Espoo

LED pilots

Espoo conducted several LED pilots in
the past years:

LED studies with Aalto, Year 2011
completed, 7 manufactures, 6 road
light types (problems with enough
lumen levels (60), sharing of light not
optimal for urban areas, heating and
then usage of power and shorter life
expectancy)

New Pilot in Finnoo key green area:
intelligent park lighting (shuts when
not needed and nobody is moving in
the park pedestrian lines)

New Finnoo area project pilot, dimma-
ble LEDs, 100 of them in Suomenlah-
dentie main road, under construction
with 220 metres long landscape bridge,
20 mil euros:

10 m high road dimmable leds, Italian
AEC, about 1000 leds can be used in
Finnoo

Older centrum of Leppavaara, main
square and six streets renovation, 6,4
mil euros

under construction, Dimmable Philips
Urban lower light posts and special
lighting
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Recent experience with procurement

Finland has a procurement law, by
which cities must organize a competi-
tion for the constructing companies to
build e.g. streets, squares and parks,
among detailed plans, competition
documents and safety documents
Documentation guidelines are strict
about the contents and about the look
In Espoo lighting is part of the main
building contract

Usually the cheapest offer is the win-
ning offer

After a written decision of the winner
the infra is been done phase by phase,
via monthly and weekly surveillance-
and control meetings

There are 40 companies in 18 differ-
ent substance areas as consultants of
planning, years 2013-2014 + 2 optional
years, procurement process was done
via law in year 2011-2012

42 specialists in infra planning depart-
ment as users of consultants, some of
them are project secreters ( areas of
streets, roads, bridges, green areas,
sport areas, forests, environmental
technics, accessibility, traffic safety,
bicycling)

Infra Planning Department also con-
structs green areas and streets for
about 25 mil euros per Year

Functions of all the users, living room in
a deck

Different light atmospheres based to the
areas and the usage of the area

Minimizing light posts and special features
lighting

Poulsen surface Pharo installated lights for
entrance terasses and its vegetation

Poulsen Kipp Induction 5 m for play and
sports, deck installation with cables

Poulsen wall lights designed for Espoo,
pedestrian lines next to library and its
cortyard

Shared space Street model Espoo, refined
column, Schreder Saphir, Spn

e Consultant companies have lighting
specialists of typically buy the lighting
design from certain specialized subcon-
sultants

The roundabout connecting Finnoontie and
Kuitinmdentie roads

17



Malmo

Introduction

Malmo, a city in the south of Sweden
has 300 000 residents, of which 30%
are born abroad in 175 different coun-
tries and 48% of the population is less
than 35 years old. Malmé is making the
transformation from industrial town to
knowledge based city. The municipality
organization Malmo Stad has 20 000
employees.

The Department of Internal Services
takes care of for example maintenance

and care of streets, parks and real estate,

emergency work, technical services and
school restaurants .

The Business unit Municipal Properties
manage the city owned buildings such

as schools, kindergartens, elderly care,
residential care, cultural and recreational
properties. In total 1.6 million square
meters.

Malmo was elected Green City of the
year in Sweden both 2010 and 2013 and
has a goal to become climate neutral in

2020 and to use 100 % renewable energy

in 2030.
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Recent experience with procurement

Stangbonans preschool

The project involves renovation and ex-
pansion of a preschool, where the main
goal has been an energy-efficient and
flexible building that is easy to manage
and use.

Most of the lighting consists of LED's
with DALI actuators, controlled by a KNX
system.

All primary areas are possible to dim and
are prepared for constant light control.

In addition to lighting control KNX system

even heating, ventilation and electrical
outlets.

Examples of functions in the KNX system

Kv Stdngbénan 2, Malmé Stad

in a range of specific areas.

Corridors

e Lighting is controlled on / off through
signal from burglar alarms connected
KNX system and lights controlled via
KNX presence detectors in each room.

e Lightning illuminates up to 20 % light
level when the staff turns off the
alarm.

e When presence is detected in each
room the lighting is controlled to 100 %
brightness.

e When no presence is detected in each
room the lighting is controlled to 20 %
brightness.

e When the staff turns on the alarm for
the night all lights goes off.

Classroom

Lighting:

e Lighting is switched on/off manually via
the KNX pushbutton panel.

e The lighting dimming up/down via KNX
pushbutton panel.

e Lighting is switched off when no KNX
presence detector in space is not de-
tected any movement for 15 minutes.

e |tis possible to constant dim room
with a setpoint of 500 lux.

e When the staff turns on the alarm for
the night all lights goes off.

Socket outlets:

e Qutlet within the space is controlled
over KNX presence detector.
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e When presence is detected, socket

is energized and when KNX presence
detector in space is not detected any
movement for 15 minutes the power
goes off again.

Heat:
* The heat is controlled via KNX room

thermostat and via KNX presence
detector.

- Setpoint if detected presence in the
room and the windows are closed =
19°C

- Setpoint when no presence in the
room are detected and the windows
are closed =21° C

- Setpoint if windows are open=10°C
Absence signal will be delayed by 10
minutes.

Ventilation

¢ \lentilation is controlled via KNX

presence detector and via KNX CO ,
sensors:

- Detected presence in the room, open
air dampers to the maximum level.

- If no presence is detected, ventilation
dampers close to minimum level.

- If the measured CO ; level raise above
800 ppm, ventilation dampers open to
maximum.

- In case of open windows, ventilation
dampers close to minimum level.

e Absence signal will be delayed by 10

minutes.

Baltic Hall & Ice Stadium

Replacement of facade and entrance
lighting.

As part of the renovation of the Ice
Stadium for the upcoming Junior World
Ice Hockey Championship 2013-2014,
the City of Malmo decided to change
the facade and entrance lighting at the
facility.

The goal was to create an energy-effi-
cient and exciting lighting of the arena's
distinctive facade:

¢ As floodlight there has been a white
LED luminaire installed, and as en-
trance lighting a RGBW luminaire was
installed.

¢ The lighting is controlled by an astro-
nomical clock and via a touch panel in
the janitor’s office space.

¢ In normal mode when no events are
going on, all of the lighting is in white
color, and when there are a event the
caretaker can set any colour individ-

Control panel in the janitor's office space
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ually for each entrance depending on
what entrance colour has been printed
on each ticket.
¢ As a control system for the plantis a
KNX system that communicates with
each luminaire via DALI.
This enables any bounce for lamps and
ballasts can be presented in plain text for
users , making debugging and mainte-
nance can be carried out efficiently.

In comparison with the previous exte-
rior lighting the city today saves almost
16,000 kWh / year.

Baltic Stadium before

Baltic Stadium after (below)

19



Stavanger

Introduction

Stavanger is a city on the south-west
coast of Norway, with a population of
approximately 130 000 inhabitants in

an area of 71 km?2, making it the most
densely populated area in the country. It
has a mild coastal climate with significant
precipitation. The average temperature
during the winter is -2.6 2C . Snow is
infrequent. Being this far north the au-
tumn and winter is long and dark — with
dark mornings and evenings.

Stavanger has approx. 160 km with grav-
elled or paved pedestrian walk ways — of
this approx. 100 km is lit up. The amount
of illumination depends on type of walk
way, area, and type of lighting source.
Existing lighting has varying height and
type of armature. In new projects — parks
and open areas — pole height is 4-5 m
using LED technology. The width of the
roads are 2.5-3 m with gravelled or
paved surface.

The local authority strives to improve its
local lighting system and underlines the
importance of combining energy efficien-
cy, urban design and public safety con-
siderations when planning the upgrade
of its systems.

ENIGMA - Enlightenment & Innovation, Ensured through Pre-Commercial Procurement in Cities

Stavanger cathedral, By-
parken, Kongsgard and

Stavanger Forum
Roles in the project:

e Stavanger Municipality - is the owner
and administrator of the public lighting
in both areas

e Rambgll - the idea and design of the
lighting plan for the cathedral area

e Zenisk - the idea and design of the
lighting plan for Stavanger Forum

¢ Lyse - municipal owned company that
builds and operates outdoor lighting

Stavanger Cathedral, By-

parken and Kongsgard

Stavanger Cathedral, Byparken and

Kongsgard are located in central Stavan-

ger. The overall concept in this project

springs from the fact that the cathedral

is the most important building in the city.

The lighting reflects this by lighting the

vertical surfaces of the cathedral, and

by cooling the light temperature in the

surrounding areas.

Lighting installation:

¢ 16 different luminaries and lamps

e Fiber optik, metal halogen, halogen,
LED

e Stavanger-lamps and Breiavann-lamps
were rebuilt with metal halogen in
2011. We are now rebuilding them
with LED.

20

Stavanger cathedral before (pictures on top) and after (picture below)

Procurement process:

¢ Parts of the project was sent on a ten-
dering process on DOFFIN.

¢ The Stavanger-lamp, the Breia-
vann-lamp and the Hess-lamp were all
purchased directly from the produser

SUGG and Hess.

¢ The Ministry of Government Adminis-
tration has created a comprehensive
guide where the primary target is
purchasers in the public sector and for
companies that deliver to the same

State-of-the-Art in Urban Public Lighting - intermediate report - 13 February 2014

sector.

¢ The law says that the regulations will
"contribute to the public acts with
integrity, so that the public can have
confidence that public procurements
are made in a socially beneficial way."
In order to build demand for orderly
procurement processes, the guidance
thorough handling of the principles of
equal treatment, predictability, trans-
parency and competition.

Stavanger Forum

Stavanger Forum is a large area that is
planned and designed for exhibitions,
conferences, sporting venues and events.
When the area is fully developed, it will
extend over a length of 800 meters and
includes hotels, arenas, halls, parks,
squares and traffic areas.

The light design helps to bring the area
together and makes it appear coherent.

The light design gives a special identity to
the landscape as it has focus on aesthetic
and stylish solutions.

A new main walkway was established
with custom made lighting columns
called Gras.

These lighting columns are based on a
prototype from Copenhagen, and are
further developed by Phillips in coop-
eration with the light designer and the
architect. There is special effect lighting
on some of the buildings facades and

21

Main goals: Value barometer - Stavanger cathedral, Byparken and Kongsgard

under benches.

The surrounding streets and the bicycle
lanes, are given another kind of arma-
tures and poles, but is especially chosen
for this area.

Equipment Stavanger Forum:

Along the walk way:

¢ Poles with a iGuzzini MaxiWoody Com-
pact with 35 W and 70 W HIT light
source.

¢ Philips Gras poles with 19 LED Lamp

In between the buildings:

¢ Flash poles with Maxi Woody Compact
35 W HIT (with both flood and spot
optics)

The facade of the New Stavanger Ice

Hall:

e LED star Sienna (1.2 W)

¢ G-Flexible LED strip (mounted in alumi-
num)

e This is controlled via an: cue Butler XT
controller
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Conclusion

During the workshop a number of learning points were defined, as well as some open questions:

Learning points

¢ Seek cooperation with all stakeholders in the quadruple helix

e Perform public consultation in all phases of the project

¢ Include citizens, universities, companies, municipality, ...

e Budget is a challenge, often costs increase during the project

e |t is important to have project sponsor (e.g. alderman)

e Lighting should be integral part of landscaping (and be addressed in this stage
already, not just after the landscape architect is 'ready’)

e Stay focused on functions, not the (technical) solution

e A market consultation step in the process can be very enriching

e There is a need for cooperation within procurement processes

Questions

¢ Who defines and decides upon needs?

e How do we get citizens to react on policies (they find it difficult)?

e How do we involve different citizen groups?

e How can we acquire and share true lighting know-how and design process?
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Survey results

In this section the analysis of the completed survey submissions is presented. In total 35 respondents registered for the survey, but only 10 cities completed the survey. Only
European cities were asked to participate. Please take note that the total amount of completed surveys is only 10, which means that the results are not representative for all
European cities.

The survey existed of five parts:

¢ General questions on the city (3 questions)

¢ General questions on the installed lighting systems (8 questions)

e Specific questions on a recently installed lighting system (5 questions)

¢ Specific questions on a recent procurement project (18 questions)

* General questions on the future of public urban lighting in the city (7 questions)



ENIGMA - Enlightenment & Innovation, Ensured through Pre-Commercial Procurement in Cities

General questions on the city

In this section participants were asked to provide some general information on their city.

Only European cities were asked to participate. The di-
vision of the cities over the European countries is given
in figure 1.

Participating cities per country

Estonia Finland
10% 10%

10%

Denmark Italy
10% . . 10%
Bulgaria >

Netherlands
20%

N
N4
Sweden

20% Norway
10%

Figure 1 - Participating cities per country

The participants were asked to indicate the number
of inhabitants in the municipality, choosing one of the
categories:

e |ess than 25 000

¢ between 25 000 and 100 000

¢ between 100 000 and 250 000

¢ between 250 000 and 1 000 000

e more than 1 000 000

Figure 2 shows that none of them were either very
small or very large cities.

Number of inhabitants

25k - 100k
30%

250k - 1 million
50%

Mok- 250k

20%

Figure 2 - Number of inhabitants of the participating cities
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General questions on the installed lighting systems
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In this section participants were asked to provide some general information on the current lighting system installed within their municipality.

The participants were asked to indicate the total num-
ber of light points within their city limits, choosing one
of the categories:

e |ess than 2 500

® between 2 500 and 10 000

® between 10 000 and 25 000

e between 25 000 and 100 000

e more than 100 000

One city was not able to answer this question. Figure 3
shows the results for the other cities.

Total number of light points

»100 000
11%

2500-10000
22%

25000 - 100 000
45%

10000 - 25000
22%

/// 4

Figure 3 - Total number of light points within the city limits

The participants were asked to indicate the total
amount of power of the lighting system, choosing one
of the categories:

e less than 1 MW

® between 1 and 3 MW

® between 5 and 10 MW

® between 3 and 5 MW

e more than 10 MW

Two cities were not able to answer this question. Figure
4 shows the results for the other cities.

Total system power

»10 MW <1 MW
13% 12%

A

5-10 MW
37%

1-3MW
25%

Figure 4 - Total amount of power of the lighting system

The participants were asked to indicate the annual total
amount of energy used for the lighting system, choos-
ing one of the categories:

e less than 2 GWh/year

¢ between 2 and 10 GWh/year

¢ between 25 and 50 GWh/year

¢ between 10 and 25 GWh/year

e more than 25 GWh/year

One city was not able to answer this question. Figure 5
shows the results for the other cities.

Annual energy consumption

<2 GWh/year
11%

10 - 25 GWh/year
45%

2-10 GWh/year
33%

25 - 50 GWh/year
11%
Figure 5 - Annual total amount of energy used for the lighting system



The participants were asked to indicate the average
cost for 1kWh - excluding the cost for infrastructure,
including tax (if applicable), choosing one of the catego-
ries:

e less than 0.02 €

e between 0.02 and 0.05 €

e between 0.05 and 0.10 €

e between 0.10 and 0.15 €

e more than 0.15 €

Figure 6 shows the results.

Costs for 1 kWh

»0.15€ 0.02-0.05€
10% 10%

0.05-0.10 €
30%

0.10-0.15€
50%

Figure 6 - Average cost for 1kWh
excluding infrastructure, including tax (if applicable)
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The participants were asked to indicate the average age
of the light points by indicating the percentage in each
of the categories:

e |ess than 10 years old

¢ between 10 and 20 years old

¢ between 20 and 30 years old

e more than 30 years old

Figure 7 shows the division of the age of the total
amount of installed light points.

Average age of light points

» 30 years
11%

<10 years
28%

20-30years
25%

10 - 20 years
36%
Figure 7 - Average age of installed light points in the cities
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The participants were asked to indicate the type light
source technology for the light points within the city
limits by indicating the percentage in each of the cate-
gories:

e Metal halide

e Mercury

e Sodium high pressure

e Sodium low pressure

e Fluorescent

e Incandescent

e Induction

e LED

e Other

Figure 8 shows the division of the light source tech-
nology of the total amount of installed light points
(excluding the city that was not able to indicate its total
number of light points). Incandescent and induction
both have 0%.

Light source technology
Metal halide
8% Mercury

S

> Sodium low
pressure
3%

Other
28%

Sodium high
pressure
23%

Fluorescent
31%
Figure 8 Light source technology installed within the cities

The participants were asked to indicate the type of con-
trols they have installed for the light points, choosing all
that apply from of the categories:

e Centralized control

e Photoelectric cell

e At the supply point

e Clock

e Astronomical clock

e Remote control by SMS command

e Remote control by radio frequency (RF)

e Remote control by power line communication (PLC)
e Remote control by internet protocol (IP) or wifi

e Other

Figure 9 shows the division of the age of the total
amount of installed light points. Two cities indicated the
category ‘other’ and specified it as electricity dividing
boxes and RSMP respectively.

Type of control
8
7
6
5
4
3
2
1
0
o> N & & & O & L 5 Q
& & & & & :;‘ N & & &
S & & & N & < N & &
& I & RS < ) N N
N & S S & S [\
N & & & 3
- e &

Figure 9 - Type of control for light points in the cities
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The participants were asked to indicate which energy
saving measures they apply, choosing all that apply
from of the categories:

¢ Dimming on predefined time intervals

¢ Dimming based on presence sensors

¢ Extinghuising of light points

¢ Extinghuising of specific applications

¢ Extinghuising of lamps at multi-lamp luminaires

¢ Replacement with energy efficient solutions

* None

e Other

Figure 10 shows the division of the age of the total
amount of installed light points. One city indicated the
category ‘other’ and specified it as the upcoming use of
LED.

Energy saving measures

Dimmingon  Dimming ising Extil isi il ising Replacement None Other
predefined  basedon of light points of specific ~ of lamps at  with energy
time intervals  presence applications  multi-lamp efficient
sensors luminaires  solutions

Figure 10 - Energy saving measures applied by the cities
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Specific questions on a recently installed lighting solution

In this section participants were asked to select a recently installed lighting solution in their city, selecting one of the installations that was completed not too long ago
and answer the following questions with that project in mind.

The participants were asked to indicate in what func-
tional area the lighting solution is installed, choosing all
that apply from of the categories:

e Residential area

e Through road / main road

¢ Shopping district

e Entertainment area

e Qutdoor parking

e Nature / Park

e Industrial area

e School area

e University campus

e Sports area / playing field

e Cultural heritage

e Other

Figure 11 shows the results. The areas specified in the
category ‘other’ are: centrum, green areas, small roads
and squares, office, changing the lighting on the main
roads crossing throughout the whole city, and bussta-
tion.

Functional area
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Figure 11 - Functional areas in which the lighting solutions are installed recently

The participants were asked to indicate the size of the
installed lighting system by the total number of light
points, choosing one of the categories:

e |ess than 10 light points

¢ between 10 and 100 light points

e between 100 and 500 light points

¢ between 500 and 2 000 light points

e more than 2 000 light points

One city was not able to answer this question. Figure 12
shows the size of the installed lighting systems, indicat-
ed by the total number of installed light points.

Number of light points

500 - 2 000 10-100
22% 22%

100 - 500
56%
Figure 12 - Size of the installed lighting system, indicated by the total number of light
points.

The participants were asked to indicate the type light
source technology for the light points within the system
by indicating the percentage in each of the categories:

e Metal halide

e Mercury

e Sodium high pressure

e Sodium low pressure

e Fluorescent

¢ Incandescent

¢ Induction

e LED

e Other

Figure 13 shows the division of the light source tech-
nology of the installed light points (excluding the city
that was not able to indicate its total number of light
points). LED is by far the most used technology.

Light source technology

Metal halide
6% Induction
4%

LED
90%

Figure 13 - Type of light source technology applied in the systems
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The participants were asked to indicate the type of con-
trols they have implemented in the system, choosing all
that apply from of the categories:

¢ Centralized control

e Photoelectric cell

e At the supply point

e Clock

e Astronomical clock

* Remote control by SMS command

e Remote control by radio frequency (RF)

¢ Remote control by power line communication (PLC)
¢ Remote control by internet protocol (IP) or wifi

e Other

Figure 14 shows the division of the age of the total
amount of installed light points. Two cities indicated
the category ‘other’ and specified it as KNX and diverse
sensors respectively.

Type of control

Figure 14 - Type of control implemented in the systems
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Specific questions on a recent procurement project
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In this section participants were asked to use the same lighting installation as in the previous section, and to answer the questions on the procurement process with this

project in mind.

The participants were asked to indicate the main reason
to start the procurement of the lighting system, choos-
ing the most important one of the categories:

e |t was part of the implementation of a long term plan
or master plan

e |t was part of a regular maintenance or replacement
schedule

e |t was part of an improvement or upgrade of the area

e |t was a new development / not planned

One city was not able to answer this question. Figure 15

shows the results for the other cities.

Main reason to start
New
development / not
planned
22%

Implementation of
along term plan
or master plan
45%

Improvement or
upgrade of the
area
22%

schedule
11%
Figure 15 - Main reason to start the procurement of the lighting installation

The participants were asked to indicate the main reason
to start the procurement of the lighting system, choos-
ing the most important one of the categories:

e Cost

e Sustainability

e Economics

e Social / societal

¢ Technology

One city was not able to answer this question.

Subsequently the participants were asked to indicate
what the starting point was from which the target on
the main driver was defined.

For cost reduction they could choose one of the op-

tions:

¢ Investments in the system: e.g. Costs of lamp posts,
luminaires, light sources, power supply units, controls

e Total cost of ownership: including maintenance/re-
placement costs and energy savings

e Total value: integral value of lighting for economical,
social and ecological aspects

e Other

For sustainability they could choose one of the options:

¢ Adhering to the regulations and rules set by local and
European governments

e Material use and energy consumption in the total
product lifecycle

e Ecological effectiveness of public and private lighting
systems (taking all lighting in the city into account
- not only the system for which the municipality is

responsible)
e Social and ecological sustainability
e Quality of life in public space as a whole
e Other

For economis they could choose one of the options:

e Increasing attractiveness of the city for the citizens in
the evening and night

e Increasing tourism through promoting heritage

e Increasing economic activity by attracting new busi-
ness (hotspot)

e Other

For social/societal they could choose one of the op-
tions:

e Increase road safety

e Increase social safety

e Increase social cohesion

¢ Increase health & wellbeing

e Other

¢ For technology they could choose one of the options:
e Technical end-of-life of previous system

¢ Availability of new infrastructure

e Availability of new hardware / devices

¢ Availability of new software or software platform
e Other

Figure 15 shows the results of the main reason as well
as the starting point from which the targets were de-
fined.
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Technology Cost

Main driver

Technology
10% Cost

Other: System not in
line with normative &
safety
100%

Total value, 100%

Social / societal
30%

Sustainability

Social / societal
/ 30%

Other: Identity and
beautification of the
city
33%

Economics o
10% Sustainability

Increase social safety
o

Economics

Material use & energy
consumption in total
lifecycle

34%

Quality of life in
public space
33%

o
é
A\

fast growing city
33%

effectiveness
33%

attractiveness
100%

Figure 15 - The main driver for the procurement project together with the starting points from which the targets were defined
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The participants were asked to name the three most important needs defined in the project, in free text format.

One city did not answer this question.

The answers on number 1 were:

e Increase public safety

e Public safety

e Sustainability

e |dentity and beautification

¢ Innovation

e Street lighting with full monitoring
and management of individual
light points

e Change the outdated lighting
system to new technology with
high lighting quality and energy
efficiency

e Most energy efficient solution

e Opportunities with LED technology

The answers on number 2 were:

e Increase visual experience

e Adaptations to the new lighting
regulations

e Social needs

e Safety

e Sustainability

e Reducing operational costs, con-
sumed electrical energy and CO2
emissions

e Use lighting as a way of creating
new industry and public-pri-
vate-research partnerships in the
city and establishing a green lab

e Low maintenance costs

e Which light levels can meet the
requirements

The answers on number 3 were:

e Public interaction

e Sustainability and energy/cost
efficiency

e Technological (LED pilots)

e Attract people

e Interaction people - environment

¢ Improving the road safety during
the dark part of the day

e The vision of the long-term project
is to be a frontrunner municipality
for sustainable lighting and smart
city solutions

* Remote control of function of the
lamps

e Which light levels we fulfil
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The participants were asked to indicate how the needs
were defined in the project, choosing all that apply
from of the categories:

e Policy makers / strategy department
e Project team

e Internal expert

e Involvement of citizens

e Involvement of external stakeholders
e Other

Figure 16 shows the results.

Involvement in needs definition

. .
0 -

Policy makers / Project team Internal expert  Involvement of  Involvement of Other

strategy citizens external
department stakeholders

Figure 16 - Needs definition
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The participants were asked to name the three most important specifications for the desired lighting solution, in

free text format.

Two cities did not answer this question.

The answers on number 1 were:

e Lighting technology

¢ To respect the needs defined

¢ Long life expectancy

e Temperature of the light

e Al LED

e Energy efficient lighting quality

e All lamp must be replaced by led

e To meet normal lighting require-
ments with cost-effective imple-
mentation as good examples of
solutions

The answers on number 2 were:

e Technology for controlling the
lighting installation

¢ To use the LED solutions

e Intelligent light where it is needed,
function-based

e Individually controlled

e Safety and security in the urban
space

e Remote control system by RF

The answers on number 3 were:

e Maintenance costs

e To respect the project budget

e Enough lumen (60) not too much
heat

¢ Connection/combination with
fiber/wifi/sensors

e Sustainability

e Best TCO-outcome of comparing
armatures
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The participants were asked to indicate the types of
evaluations done in the project, choosing all that apply
from of the categories:

e Measuring if the solution was according to the speci-
fication

e Testing if the needs were met

¢ No (formal) evaluation was done

e Other

Figure 17 shows the results.

Project evaluation

4,5

3,5

2,5

1,5 1

1 -
"1 . . E
0

Measuring if the Testing if the needs No (formal) evaluation Other: with university Other: TCO-
solution was were met was done calculations
according to the
specification

Figure 17 - Types of evaluation done in the project



The participants were asked to indicate the scope of the

solution they purchased, choosing one of the catego-

ries:

e Public lighting

e Public lighting in combination with other lighting
related functions (e.g. illumination of heritage, or
interactive lighting)

e Smart system including non-lighting related functions
(e.g. traffic management, internet-of-things)

Figure 18 shows the results.

Scope of the solution

Smart system
10%

Public lighting
50%
Public lighting in
combination with
other functions
40%

Figure 18 - Scope of the solutions purchased
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The participants were asked to indicate the type of
solution they purchased, choosing the most suitable
description of the categories:

e Standard functional product

e Standard product for function and experience

e Standard service

e Newly available product

e Newly available product for function and experience

e Newly available service

e Customized solution

¢ Innovative solution requiring research and develop-
ment

One city did not answer this question. Figure 19 shows

the results for the other cities.

movatve  TYP€ Of solution

solution requiring
research and
development
22%

Standard product
for function and
experience

23%

Newly available
product
11%
Customized
solution
22%

function and

experience
22%

Figure 19 - Type of solution purchased
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The participants were asked to indicate the type of
procurement procedure they applied, choosing one of
the categories:

e Open procedure: any interested economic operator may

submit a tender

Restricted procedure: any economic operator may request

to participate and only candidates invited to do so may

submit a tender

Negotiated procedure with prior publication: the contract-

ing authority consults the economic operators of its choice

and negotiates the terms of the contract with them

Negotiated procedure without prior publication: the con-

tracting authority consults the economic operators of its

choice and negotiates the terms of the contract with them

without prior publication of a contract note

e Competitive dialogue: the contracting authority publishes a
notice and receives requests to participate on which select-
ed candidates are invited to conduct a dialogue (often in
several stages), at the end candidates submit final tenders

e Public works concession

e Service design contest

e Other

One city did not answer this question. Figure 20 shows

the results for the other cities. One city chose ‘other’

and specified it as OPI.

Type of procurement procedure

Other: OPI
11%

Negotiated

procedure without

prior publication
11%

Restricted
procedure
11%

Open procedure
67%

Figure 20 - Type of procurement procedure applied

The participants were asked to indicate what was
included in the offer, choosing all that apply from of the
categories:

e Design

e Build

e Maintain

e Operate

e Finance

e Demolish

* Recycle

e Other

Figure 21 shows the results.

Included in offer

Design Build Maintain Operate Finance Demolish Recycle Other

Figure 21 - Elements included in the offers
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The participants were asked to indicate what award
criteria were used to evaluate proposals from market
parties in the selection process, choosing all that apply
from of the categories:

* Price

¢ Most economically advanced tender (MEAT)

e Other

Figure 22 shows the results. One city chose ‘other’ and
specified it as OPI - energy efficient and innovative.

Award criteria

Price Most economically advanced tender  Other: OPI - energyefficient and
innovative

Figure 22 - Award criteria used to evaluate proposals in the selection process
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The participants were asked to indicate if whole life
costing was considered in the procurement phase,
choosing one of the categories:

¢ Yes, we used whole life cycle costing in the procure-
ment phase

* No, we did not use whole life cycle costing in the
procurement phase

¢ We used other method(s)

Figure 23 shows the results.

Whole life costing

Whole life cycle
costing
25%

Figure 23 - Application of whole life cycle costing in the procurement phase
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The participants were asked to indicate what type of
supplier was selected, choosing one of the categories:

® Partner

e Preferred supplier

e Known supplier

e New supplier

Figure 24 shows the results.

Type of supplier
New supplier Partner
11% 11%

Known supplier
78%
Figure 24 - Selected type of supplier
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General questions on the future of public urban lighting

In this section participants were asked to provide some insight in the future ambitions of the city with respect to public urban lighting.

The participants were asked to indicate how satisfied
they are with the current lighting system in the city,

choosing one of the categories:

e \ery satisfied

e Somewhat satisfied

e Neither satisfied nor dissatisfied
e Somewhat dissatisfied

e Very dissatisfied

Figure 25 shows the results.

Satisfaction with current lighting system

Somewhat
dissatisfied Very satisfied
20% 20%

Neither satisfied
nor dissatisfied
20%

Somewhat
satisfied
40%

Figure 25 - Satisfaction with the current lighting systems in the city

The participants were asked to indicate their ambition

regarding public lighting, choosing one of the catego-

ries:

¢ We have no specific ambitions for the longer term

¢ We would like to maintain the current level

¢ We would like to apply some new lighting solutions
that have been proven elsewhere

¢ We would like to apply some new lighting solutions
that have not yet been proven elsewhere

¢ We would like to explore new opportunities through
experimental projects

Figure 26 shows the results.

Ambition regarding public lighting

Apply some new
proven solutions
30%

Explore new
opportunities
through
experimental
projects
50%

\’/Jply some new
not yet proven

solutions
20%
Figure 26 - Ambitions regarding public lighting

The participants were asked to indicate what they think
could be valuable applications of innovative lighting
solutions, choosing all that apply from of the catego-
ries:

e |llumination of roads and paths

e Tool for urban planning

e Creating value and wealth for the city

e Attracting investments

e Promoting heritage

e Changing perceptions

e Bringing in new partnerships

e Other

Figure 27 shows the results. One city chose ‘other’ and
specified it as Lighting as infrastructure for services and
apps.

Applications of lighting solutions

-
o

© = N W B NN O

Illumination Tool for urbanCreating value Attracting ~ Promoting ~ Changing  Bringingin Other:
ofroadsand planning  and wealth investments heritage perceptions new Lighting as
paths for the city partnerships infrastructure
for service
and apps

Figure 27 - Valuable applications of innovative lighting solutions
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The participants were asked to name the main societal challenges in their city in order of importance, in free text

format.

One city did not answer this question.

The answers on number 1 were:

e Public safety

e Revitalisation of the old town from
tourism and landscape viewpoint

e Very rapid growth

e Safety

e Improving quality of life

e Infrastructure

e Modernisation of the city, since
almost the whole city was build
with industrial and experimental
methods in the 60’s. Therefore a
major program of modernisation is
necessary

e Relatively low living standard

e Employment

¢ Housing shortage

The answers on number 2 were:

® Decrease vandalism

e Containment of the energy use
and lighting pollution

e Answering to users needs

e Vandalism

e Influence of citizens on quality of
life by lighting

e improving investments possibilities

e Need for revitalisation of the
industrial areas. The vision is to
shape the areas to meet green
growth and to be a photonics clus-
ter in the greater capitol

e Insecurity

e Safety and security

e Segregation

The answers on number 3 were:

e Preserve the buildings architecture

¢ Re-qualification of suburban areas
(incl. safety viewpoint)

e Financially harder economy

e Maintenance

e Mobility

e Urban forestry/ landscaping

e The demographic challenge, with
unemployment among young peo-
ple and an ageing population, but
without a direct match in qualifi-
cations, and with a higher need for
welfare services

e Environmental awareness

e Community/public spirit

e Unemployed

Subsequently the participants were asked to indicate to what extend the societal needs in their city can be allevi-
ated by innovative public lighting solutions by selecting the appropriate response from:

e Yes, significantly
¢ Yes, somewhat
e No

e | don’t know

The results are shown in Figure 28.

Impact of lighting

Yes
No

infrastructure

Mobility

Containment of the energy use and lighting
pollution

urban forestry/ landscaping
Financially harder economy
community/public spirit
Answering to users needs
Decrease vandalism
Vandalism

safety and security

Safety

Public safety

Very rapid growth

Requalification of suburban areas (incl. safety
viewpoint)

Housing shortage
Employment

Unemployed

The demographic challenge, with
unemploymency among young people in addition

segregation
Relatively low living standard

Preserve the buildings architecture
Modernisation of the city, since almost the whole
city were build with industrial and experimental

Need for revitalisation of the industrial areas. The
vision is to shape the areas to meet green growth

Revitalisation of the old town from tourism and
landscape viewpoint

improving investments p

Improving quality of life

Influence of citizens on quality of life by lighting

somewhat
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The participants were asked to name the most important quality issues for maintenance in their municipality, in

free text format.

Six cities did not answer this question.

Yes
significantly

The answers on number 1 were:

e Safety and vandalism

e Energy saving

e Economy

e Lighting - quality and design

e Reliability of the lighting system
¢ Value for money

Figure 28 - Impact of innovative lighting solutions on the alleviation of the

societal needs in the city

The answers on number 2 were:

e Economical maintenance

o Safety

e Competence of maintenance

e Long term investment with low
maintenance

e Quick response at failures

¢ Safe and beautiful

The answers on number 3 were:

e Sustainability of installed products
e Quality of lighting

e Quality of equipment

e Energy efficiency

e Uniformity of illumination
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The participants were asked to name the project that
they consider a ‘best practice’ when it comes to public
urban lighting, in free text format.

Six respondents answered the question:

e Kanalens ljus, Malmo 2005

e PLUS Interreg IVc: Lyon, public parks and events, and
Leipzig, old town and events

e Under Kristallen square, Copenhagen centrum (about
250m south of Black Diamond Library)

e Stavanger cathedral, Stavanger

e Light-S, Eindhoven, Strijp-S

¢ Fx. Nykredit - open space, Kalvebod Brygge, Copen-
hagen



Selection of ‘best practices’
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From the results of the survey two cities were selected as interesting for further research into state-of-the art in

procurement of urban public lighting.

City A:

e Only city that defined ecological effectiveness as the
starting point for the main driver (sustainability) of
the project

e Only city that indicated as need to create new indus-
try and public-private-research partnerships in the
city and to establish a green lab and to create a long-
term vision to be front-runner for sustainable lighting
and smart city solutions

e Only city that indicated that in the project evaluation
was tested if the needs were met (in stead of accord-
ing to specification)

e One of the two cities that purchased an innovative
lighting solution requiring research and development

e Only city that indicated to use OPI as the procure-
ment procedure and award criteria

* One of the cities that indicated to have the ambition
to explore new opportunities through experimental
projects

City G:

e Only city that procured a smart system

¢ Only city that involved external stakeholders in the
needs definition

¢ One of the two cities that included experience in the
type of solution that was purchased

e Only city that defined quality of life as the starting
point for the main driver (sustainability) of the project

e Only city that indicated that demolish and recycle
were included in the offer

City L:

e City L is frequently mentioned as a frontrunner in
public lighting
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Best Practices - Interview results

At the time of publication of this intermediate report the best practice interviews were planned. The final report is expected to be ready mid March and will contain the
descriptions of the best practices as well.
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ENIGMA - Enlightenment & Innovation, Ensured through Pre-Commercial Procurement in Cities
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About the TU/e Intelligent Lighting Institute

The TU/e Intelligent Lighting Institute
(IL1) was established in 2010 to investi-
gate novel intelligent lighting solutions
that will become within our reach by the
large-scale introduction of LED technol-
ogy, with a special emphasis on how
these new solutions might affect people.
We do this in collaboration with depart-
ments of the TU/e and partners in the
public and private sectors. The lighting
research performed at ILI is producing
unique know-how and a technological
head start for the participating parties,
the Brainport Region, and as part of
Europe.

Research

ILI’s mission is to search for revolution-
ary lighting solutions. It does this using
an interdisciplinary approach that takes
society as its laboratory. Well-being and
sustainability are given top priority in

all facets of its research and resonate
throughout all of the strategic programs.

For more information:

Five lines of research

The lines of lighting research at ILI have
been created to address concrete issues
faced by society. This approach is also
known as ‘design for need’. The insti-
tutes research programs tackle practical
matters:

¢ The Brilliant Streets research program
aims at future outdoor lighting systems

¢ Researchers in the Sound Lighting
program explore other applications of
light that could be beneficial to health
and well-being

e Computational methods for illumi-
nation optics and rendering of light
patterns

e |f researchers in the No Switches
Allowed program get their way, radical
change is on the way

¢ The Open Light program explores all of
the possibilities of a particular technol-
ogy, without any preconceived applica-
tion ideas

www.tue.nl/ili

Brilliant Streets

The Brilliant Streets research program
aims at future outdoor lighting systems.
Outdoor lighting is there to enhance
traffic safety and to increase feelings of
comfort and safety for people on the
street. This goal remains, but opportuni-
ties for advanced applications are plenty
because of technological advantages:
new lighting technology (LED), advanced
sensing, wireless communication and
embedded processing.

These new technologies make interactive
systems possible, and allow for precise
control of lighting. It is, however, not
known how people experience adap-
tive lighting and what this brings about
emotionally. The challenge is to use
technological advances to improve user
experience while minimizing energy use.
Brilliant Streets regards outdoor lighting
systems and one of the subsystems of a
Smart City. Sensing and communication
capabilities will be used in the future to
enhance city services.

www.ili-lighthouse.nl

LightHouse

The ENIGMA project is carried out by
LightHouse, the solution partner of ILI.
LightHouse aims to disclose the knowl-
edge of the ILI research programs for
society. This is realised by applying the
knowledge, methods and designs in
intelligent lighting solutions through con-
crete projects for external organisations.

dr.ir. Elke den Ouden

Program manager Brilliant
Streets & Strategic director
LightHouse

e.d.ouden@tue.nl

dr.ir. Rianne Valkenburg
Value producer LightHouse
a.c.valkenburg@tue.nl

www.facebook.com/ililighthouse



This report presents the intermediate results of the research into the state-of-the-art in urban public lighting carried out as part of the ENIGMA FP7 Pre-
Commercial Procurement project (Work package 1, task 1.1). The research was done by the Intelligent Lighting Institute of the Eindhoven University of
Technology, partner in the ENIGMA project.

An online survey was held among the members of Eurocities and LUCI, partners in the ENIGMA project, to gain insight in the state-Of-the-art in urban
lighting infrastructure as well as in the applied procurement processes. With the results of the survey, three best practices were selected and interviews
will held to review the way the solution was specified in the call and how the value of the solution was defined and evaluated. The results will be used as
a baseline, to ensure that the joint procurement process for public lighting that will be executed in ENIGMA is indeed innovative.

This intermediate report contains the state-of-the-art descriptions of the ENIGMA partner cities, and the results of the survey among European cities.
The final report will also contain the descriptions of the selected best practices.

For more information on the ENIGMA project, please visit: www.enigma-project.eu

Eindhoven, 13 February 2014



