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1. INTRODUCTION

1.1 AIMS AND OBJECTIVES

D2.2 comprises the delivery of detailed lighting designs, including specification of products and technical installation
details, suitable for complete implementation on the timetable established in the project Description of Action. These
designs moreover have been agreed with all the city partners and with the manufacturing partner, Neri (20 meetings
held for coordination). Finally, the designs are based on qualitative research and engagement deriving from the launch
of Urban Lighting Labs (ULLs) in each target district, as described in D2.2, and can form the basis for remaining tasks
within WP2. As set out in the Description of Action:

D2.2 Qutdoor lighting design (M22)

Based on qualitative research from ULLs and other data, and in consultation with Neri, we will produce a lighting
design for implementation in a selected public space in each target district, allowing for further research and
refinement over the year-long installation period.

In order to document this deliverable, the present report first introduces D2.2 by indicating the relationship between D2.1
and D2.2. Designs for each target district are then discussed in turn, documenting the social research basis of each
design and the technical details of each design. Further technical details (on specific products to be deployed, budget
and installation schedule) are presented in a technical appendix. A final appendix gives itemizes the ULL research and
engagement activities carried out in each district up to 31 January 2023.

1.2 SOCIAL RESEARCH AND COMMUNITY ENGAGEMENT: THE RELATIONSHIP BETWEEN

D2.1 AND D2.2

The lighting designs produced in D2.2 were based on social research, community engagement and co-design activities
in each city, based on Urban Lighting Labs. The process of organizing and launching these entities, as well as details of
meetings, research and co-design activities was documented in D2.1 up to 31 August 2022. The end-point of that delive-
rable therefore included baseline research and launch activities but did not cover the period from 1 September 2022 to
31 January 2023: during this period there were additional co-design meetings, including feedback discussions of draft
lighting designs; moreover D2.2 includes the integration of ULL research and engagement activities in the process of
producing and refining lighting designs for installation.

The full complement of research and engagement activities from D2.1 through 31 January 2023 are detailed in an an-
nex to this report so that the full social and co-design basis of D2.2 can be understood. Within D2.2 the following section
elaborates the methodology for connecting D2.1 and D2.2 (D2.3 will discuss methodology for applying D2.1 to indoor
lighting design and guidelines). Details of specific findings for each city are detailed in their individual sections.

1.3 SOCIAL RESEARCH AND CO-DESIGN METHODOLOGY

The overarching aim of WP2 has been to design, implement and assess a public lighting installation within the context of

baseline social research and community engagement, including co-design workshops. Under the banner of local Urban

Lighting Labs (ULLs), the development of the lighting installations was significantly determined by detailed qualitative

research to understand the diverse conditions and issues of elderly life in each community, and to involve local sta-

keholders — through both research and engagement workshops — in the design process (eg, identifying issues, giving

feedback on design ideas, efc).

The methodology for D2.1, ULLs and co-design basis for D2.2 and D2.3 is built on qualitative social research with an

ethnographic orientation. As detailed in D2.1 and the appendix to this deliverable, the main elements include:

« semi-structured interviews with stakeholders, including both extensive interviews (1-2 hours) and more brief and
informal conversations, often over the course of multiple interactions with informants;

+ ‘walkabouts’ and other in situ observation and discussion of local settings, including installation sites;

+ observation and photo/video documentation of neighbourhoods and installation sites, incorporating different days of
week, seasons and times of day;

+ workshops in which participants engage with different stages of the design process;

+ participation in meetings and activities of a range of local organizations, including activist forums, age-related activi-
ties and local meeting places.



As indicated in D2.1, the specific mix of methodologies and the manner of their deployment necessarily differed in each
city because of different local conditions. For example, in Bologna, informal local networks were the crucial element so
that informal conversations and participation in everyday local activities played a much larger role than in other cities.
Research and engagement/co-design were structured in relation to a ‘Roadmap’ document (see D2.1) and through
weekly meetings with the city teams and research assistants in each district. In each area the objective was to ensure
that the full range of stakeholders was researched and included, reflected in both research and design outcomes. This
particularly involved the mapping, for each specific district, of the range of older people in the area, looking at disparities
in terms of gender, ethnicity, age range, types of disability and types of household composition.

In order to support both D2.2 design work and to develop overall research findings under such differing conditions,
analytical strategies were developed to ensure that the specificity of each city was fully reflected while still allowing
comparability and generalizable findings.

In relation to D2.2, integration of social research and co-design data involved an analytical strategy operating at three
inter-related levels. These are reflected in the discussion of each city:

A. The social organisation of ageing:
At this level, the concern is with the overall organisation of ageing in each locality in order to develop a practical un-
derstanding of the context for age, health/well-being and light/public space. ‘Social organization of ageing’ was used to
structure analysis of how ageing is organised and experienced in specific ways; the components of these patterns of
ageing are summarised through the themes listed below. In order to deal with enormous differences between and within
the target districts, an analytical framework was developed that organized data into themes shared across the cities
while simultaneously allowing full expression of the differences in which each theme was manifested in each city.
Under each city, below, there is discussion of the main thematic findings that played into design strategies and deci-
sions. The themes are as follows (headings differ slightly from D2.1 as a result of refinement):
*Being active/active ageing
*What is defined and valued as ‘activity’? How do people connect ageing, well-being and activity? How do elderly people
structure activities?
*Public space
*What concepts and values make up the experience of public space?
*Social connection
*What kinds of social contact normative at different stages/conditions of ageing? What are the drivers and costs
of social isolation? What supports or limits social participation?
*Social value
*What social status and value do older people have relative to other generations? What does social value de
pend on? What cultural assumptions about the elderly impact their conditions?
«Care and citizenship
*What are the sources and qualities of care and carers (family, neighbourhood, state, market)?
+Sharing space — identity and ownership
*How does ageing in this place connect to narratives and histories of belonging, identity, ethnicity, safety and
security? Who makes up this neighbourhood?

B. Socio-spatial analysis:

Workshops, in the context of the full mix of methodologies, allowed exploration of the relationship between the organiza-
tion of ageing on the one hand and the uses and experiences of social spaces on the other hand, including the impact of
lighting on use of space by older people. Central to this level of analysis was mapping which paths older people took for
various routing and special activities, the meaning of different local spaces to them, their feelings about public space in
general and specific local places. This analysis also aimed to place the chosen installation sites in the broader lives and
activities of older people.



C. Site-specific analysis:

Workshops, walkabouts and site observation plus on-site interviews with passersby generated very detailed data about
specific elements of the installation sites. Although often microscopic in focus, the preceding two analytical levels
allowed interpretation of extremely granular data in relation to both overall activities within the neighbourhood and the
widest issues of ageing in a particular city. For example, walkabouts and workshop material in Amsterdam generated
very detailed discussion of paving stones that have been deformed by tree roots, compounded by very poor lighting,
making passage difficult for older people with mobility devices. This was clearly related to people’s choices of pathways
from home to shopping precincts, resulting in both altered routes and often unsatisfactory choices of shops, spaces to
socialise and reduction of activity. In terms of the social organization of ageing, it was equally clear that the paving issue
was interpreted by people in terms of failures of local government that reflected the low value of older people and their
lack of agency in reporting such issues and getting them addressed.

2. INNOVATIVE LIGHTING RESEARCH AND REFINEMENT

The Description of Action for D2.2 includes the requirement that the lighting designs for each district allow ‘for further
research and refinement over the year-long installation period’. Although this element of WP2 falls outside this report,
it is important to indicate that design decisions included choices of products and layouts that would enable both experi-
mentation and responsive changes to the lighting installations over the year of implementation.

Innovative lighting research:

+  The specific design will enable administrtion of a questionnaire before and during the lighting installation, allowing
technical research into changes in glare, facial recognition and perception of the lit scene.

+ The installations will be used for three planned phases of research at the start, mid-point and end of installation
period (the latter is D2.4). These will comprise workshops, guided walks and onsite interviews. These will take
advantage of the site location (universally familiar and routinely used sites) and of modifiable elements of the design
(detailed below) that will allow interactive and responsive changes to the installation.

Refinement and experimentation:

+ The light engine developed with Neri allows adjustment of luminous flux from zero to local city location standards.
Dimming can be controlled from a control system chosen in coordination with cities, and can be programmed for
daily, weekly and seasonal dimming schedules. This will allow trial of different light levels, in some cases covering
specific and separable zones in each installation, to assess impact and perception of changes.

+ The light engine developed with Neri also allows colour temperature (CCT) adjustment from 2200 Kelvin degree to
4000 Kelvin degree (discussed below). This can also be controlled in real time, and can be programmed for daily,
weekly and seasonal schedules.

+ The lighting products have also been chosen to allow two different Colour Rendering Index (CRI) levels for different
zones: CRI 80 and CRI 90. These will be one of the first urban public lighting installations with CRI 90, allowing
assessment of marginal gains and cost/benefit of this CRI increase for older residents.

NB: although the DoA proposed a one year installation period, and ENLIGHTENme research within WP2 will end at that
point, the lighting installations were designed as potentially permanent fixtures. In fact, all three cities have decided to
adopt the designs on a permanent basis, allowing for continued research and refinement.



3. INNOVATIVE LIGHTING TECHNOLOGY

The LED engines used for the lighting of the project areas were chosen according to the experimentation and analysis
of the visual comfort of the users.

The study intends to evaluate in particular the effects and preferences of users in different lighting scenarios. In particu-
lar, the lighting system proposed in the three cities is capable of controlling the luminous flux and the color temperature
of the luminaires. In addition, the analysis intends to compare the effects of luminaires characterized by CRI 80 and
luminaires with CRI 90, in particular for the elderly population.

3.1 CRI1 80 VERSUS CRI 90

CRI'is a measure of a light source’s ability to show object colours “realistically” or “naturally” compared to a familiar
reference source, either incandescent light or daylight. While higher CRI ratings are desireable, it has been a matter of
debate whether everyday users of public spaces detect or gain advantage from the highest ratings. In the three installa-
tions, some of the luminaires proposed in the three cities are characterized by CRI 90. In specific areas, some luminai-
res with CRI 80 are proposed. During the experimentation phase, surveys will be conducted in order to evaluate whether
users can perceive any differences in lighting.

Thereby, the study will be able to evaluate any advantages introduced by the use of luminaires characterized by CRI 90
in outdoor environments.

CRI chart

3.2 TUNABLE WHITE LIGHT

Tunable lighting is the ability to control a light source’s color temperature output.

The lighting design proposal includes a control system capable to control both the intensity of the emitted luminous flux
and the color temperature (from 2200K to 4000K). This system offers the possibility to set different lighting scenarios for
the three project areas.

In addition, analyses will also be conducted on the intensity of the emitted luminous flux. Therefore it will be possible

to adjust the luminous flux according to the activities envisaged in the areas, providing adequate lighting levels for

the different hours of the day. Testing of different lighting scenarios for outdoor environments will provide indications
regarding the visual comfort of the users. Furthermore, the possibility to control the emitted flux will reduce the light
intensity when the spaces are not used, thus leading to energy savings.

Lighting chart: variation on CCT



Lighting chart: variation on luminous flux (brightness)
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4. AMSTERDAM

Extension of the project: 30.000 m?

Lighting points: 84

The selected district for Amsterdam is the Wildeman neighbourhood in Nieuw-West, with a population of 160.124 inha-
bitants. It is a modernist postwar development constructed on the principle of garden cities, comparable to our districts
in Bologna and Tartu in terms of urban morphology (5-9 storey apartment blocks surrounded by green spaces) but with

more commercial and business use. It was part of the extension of the city to the west, including land reclamation invol-
ved in the building of Schiphol airport, and it lies about 9.5 km from city centre.

The district in relation to the city centre

The case study area

11



4.1 SOCIAL RESEARCH AND COMMUNITY ENGAGEMENT BASIS FOR AMSTERDAM LIGHTING
DESIGN

Details of research and engagement activities can be found in the Appendix. The following discussion is not a com-
prehensive analysis of the research and engagement material, but rather focuses on the findings that were most forma-
tive for design discussions, strategies and final decisions. In the interest of brevity, most items are listed as bullet points.
The discussion is organised in accord with the methodology presented in the introduction to this deliverable, comprising
three levels of interconnected analysis.

4.1.1 THE SOCIAL ORGANIZATION OF AGEING IN AMSTERDAM

Wildeman is ethnically highly diverse, with a majority of ethnic Dutch amongst elderly residents (because of social hou-
sing allocation policy) and several large minorities (Turkish, Moroccan, Surinamese, Indonesian, Chinese). The ethnic
mix amongst younger generations is the reverse, with ethnic Dutch constituting a minority. Moreover, the different ethni-
cities are not integrated, with elderly ethnic members often particularly isolated or separate. Research and engagement
therefore involved studying at least five different ways in which ageing is organized, plus the overarching structuring of
age through social and political ways of managing multi-culturalism.

+  BEINGACTIVE/ACTIVE AGEING

Huge value placed on remaining active in older age; but activity is identified with solitary pursuits, and with simply being
outdoors in nature; design needs to emphasise lone activities such as walks and sitting in the sun;

+ PUBLIC SPACE

Public space’ is not a central value across all ethnicities; much stronger valuation of a. gathering and meeting spaces,
and b. functionality of routes and public features;

+  SOCIAL CONNECTION

Radical difference by ethnicity, and gender within ethnicity, ranging from daily engagement in collective activities and
volunteering (ethnic Dutch) to elderly women restricted to home and immediate family; often separate institutions for
socialising (eg, carnival clubs versus mosques);

+  SOCIAL VALUE

Age is valued in each ethnicity, but differently (eg, governmental social provision versus familial respect and care); age
concerns eclipsed by ethnic divisions;

+ CARE AND CITIZENSHIP

Ageing and other life issues dominated by long history of political tensions and distrust of government, and extremely
complex mosaic of programmes and initiatives; public maintenance issues (litter, bad repair) immediately interpreted in
terms of endemic failures of governance and citizenship;

*  SHARING SPACE - IDENTITY AND OWNERSHIP

All ethnicities interpreted public space and strangers on the street in terms of ethnic tensions, crime, risk and failures

of integration; for the elderly this involves 40-50 year histories of colonial and guest-work migration and of local shift to
multi-ethnicity.

4 1.2 SOCIO-SPATIAL ANALYSIS:

Wildeman is undergoing bewildering range of redevelopment initiatives; this sets context for lighting installation:
interpretation of social space through history of confusion and distrust;

+ The installation site is main and most direct route from sequence of apartment blocks for 50+ residents to main
shopping precinct; universally recognized and used by elders; but issues of risk (particularly in dark), obstructions
and disrepair result in elderly sometime taking extensive detours to neighbouring bridges;

+ Lighting throughout the area is largely interpreted by residents in relation to a. multi-cultural risk issues (presence
of ethnic strangers); and b. dangers of mixed-used pavements (eg, glare confuses already confusing proximity of
cycles, mopeds and pedestrians on adjacent sidewalk lanes).

4.1.3 SITE SPECIFIC ANALYSIS:

. Design needs to address entire functional route from elderly housing through bridge to shopping precinct;
lighting can support wayfinding that encourages the most energy efficient route that elderly residents can take; sugge-
stions of additions to the installation site that need to be addressed by local government;

. |dentification of large number of non-lighting impediments to good elderly use of this strategic route (cracked
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paving and other obstacles to mobility aids; barriers on the bridge; problematically steep slope of bridge itself, lack of
seating); lighting design can be used to route residents around these impediments and reduce visual confusion, but
lighting needs to work more closely with wider design issues;

. Extremely dark approach to bridge is main spatial source of sense of risk; this darkness arises from bad lighting
and from lack of any lighting in adjacent green spaces producing uncomfortable contrast.

4.2 DESIGN PHASE

Within this analysis, design work and consultation prioritized the following concerns:

+ Reduction of visual confusion on bridge through more coherent approach to bridge, replacement of central lighting
masts with handrail lighting;

+  Better management of mixed traffic through cycle barriers by using a lighting column that both slows vehicles and
encourages pedestrians;

+ Improved wayfinding and visual comfort in road leading to bridge, allowing better navigation of impediments and
greater sense of safety;

+ Lighting of seating and approaches to bridge to promote sense of a gathering space or meeting point, as well as
place for elderly to rest on long route to and from shopping.

The project area identified for Wildeman extends from the commercial center of Osdorper up to Osdorper Ban. The focal
point of the itinerary is certainly the pedestrian bridge that connects the two banks of the canal, widely used both by day
and by night, but with major problems in the dark hours as highlighted during the workshops. The intervention therefore
aims to connect the two banks of the canal with a coordinated and coherent project, capable of creating a welcoming
atmosphere and increasing the perceived sense of security, especially among the elderly population. In this way the
project intends to create a path that connects the elements identified with a consistent approach, avoiding dark spots
and enhancing the key elements.

Two principles coexist in this lighting design intervention. On the one hand the functional aspect aims to create adequa-
te and safe lighting, in accordance with standards and regulations; on the other hand the aesthetic aspect and the idea
that this portion of the city also deserves to be visually enhanced. In this way, the project also acts as a potential driving
force for future intervention and redevelopment opportunities.

4.2.1 EXISTING CONDITION

In terms of a lighting intervention, the bridge and adjacent areas are due for upgrade and many areas fall under various
redevelopment programmes. The lighting in general comprises very poor legacy technology, from fluorescent to poor
colour rendering LED retrofit lamps. The lighting levels are also very low and generally obstructed by tree foliage.
Wayfinding and orientation are poor, and the area is difficult to navigate by dark. The elderly have major visibility issues
and the high lighting contrast and great darkness of the area do not support elderly citizens’ mobility.

The lighting system on the bridge and the surrounding area is not adequate for wayfinding, multi-user presence or
mobility vehicles. There are several dark spots on both ends and in the middle of the deck. The lighting poles are not
adequate to properly light the bridge.

13



Existing lighting condition of the bridge

Notweg existing lighting condition
In Notweg, the lighting columns have great spacing and they are retrofitted with low-quality led lamps. The area is ove-

rall very dark and not uniform, due also to the tree’s foliage that is blocking the light emission.
Some of the residential entrances are brightly lit, while the green edges on the opposite side are totally in darkness. This

creates a very high contrast and unbalanced situation.
The green edges and the openings to some play areas create a sense of unease and unsafety for the elderly, who

prefer not to walk in the dark.
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4.2.2 LIGHTING PRINCIPLES

The project intends to create a warm and welcoming atmosphere for the user. The key element of the route is the pede-
strian bridge, which requires a significantly different approach to the existing situation. Following both the functional and
aesthetic approach, the project envisages linear and uniform lighting, improving the technical performance of the current
system and making the bridge a clearly recognizable landmark at night. On both banks of the canal, it is necessary to
intervene to avoid the current dark condition and therefore create an illuminated and recognizable background, to incre-
ase visibility and allow the identification of obstacles.

Reference images

Along pedestrian paths, the principle of light provides for delicate and uniform lighting, capable of adequately illumina-
ting the paths without creating glare and favoring vertical lighting, which is essential for recognizing faces and therefore
for increasing perceived safety. Finally, the introduction of unconventional lighting elements such as festoon lighting
makes it possible to create an informal and interesting environment, adding character to a place that, currently, does not
have recognizable elements at night.

Reference images

4.2.3 PROJECT DESCRIPTION
The intervention involves the retrofitting of existing lighting fixtures in some points and the introduction of new light
points in others.

The current lighting system of the bridge is inadequate both for the quantity and the quality of light. The project involves

15



the removal of the two existing poles in the center of the bridge. This system turns out to be obsolete in terms of optics
and luminous flux, making the bridge dark and unpleasant in the dark hours. The new intervention provides for uniform
and continuous lighting along the entire extension of the bridge. There are linear LEDs integrated and hidden in the han-
drail capable of providing adequate lighting for users and making the bridge itself a landmark element in the nocturnal
context of the neighborhood.

At the two landings of the bridge, seating is provided near the ramps and stairs leading to the bridge. The lighting in
these areas is in continuity with the bridge. The linear LED of the handrails continues to integrate into the wooden seats
and create a welcoming area for users crossing the bridge. On the shopping center side, floodlights attached to the

tree bases in the bridge access area are also planned. This choice, in addition to increasing the lighting levels at the
pedestrian crossing, is useful for giving the area a particular character. Lastly, still in correspondence with the pedestrian
crossing, the introduction of a street pole on the sidewalk on the side of the shopping center is envisaged, capable of
increasing the illuminance values and guaranteeing visibility to pedestrians crossing the street since the street lighting
system existing at this point is ineffective, inadequate and obstructed by vegetation.

Bridge lighting concept

Between the bridge and Osdorper Ban, on the other hand, the retrofitting of the lighting fixtures is planned with new LED
heads with symmetrical optics and the possibility of adjusting the color temperature and emitted flux. This intervention,
in addition to significantly increasing the energy efficiency of the luminaires, allows dynamic control of the lighting, pro-
viding the possibility of creating pre-set lighting scenarios according to the needs of the residents, especially the elderly.
Furthermore, these luminaires will be characterized by CRI 90, capable of providing natural color rendering, significantly
higher than the performance of the existing system. The optics of these luminous bodies, in addition to guaranteeing
adequate levels of illuminance on the road surface, provide high illuminances on the vertical plane, increasing the reco-
gnition of faces and, therefore, the perceived safety.

The intervention proposal is completed by the introduction of festoon lighting on the rows of trees in Notweg.This choice
allows to create an informal and welcoming atmosphere, adding character and value to a place that appears anony-
mous in the dark hours.

Bridge lighting nd landing conceot
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NERI LANG GVAHLART 1615 DWT NERIANTARES
Optic 2x type Il Optic 120° Optic Type IV
Power 56 W Power 15W Power 76 W
Flux 5500 Im Flux 902 Im Flux 9000 Im
TCC TW (2200K - 4000K) TCC TW (2700K - 5300K) TCC 3000 K
CRI 90 CRI 80 CRI 90

LUCE & LIGHT GINKO 3.0 INTEGRAL LED GOLF BALL
Optic 42° Optic Clear
Power 15W Power 49W
Flux 1343 Im Flux 470 Im
TCC 2700 K TCC 2700 K
CRI 90 CRI 80

4.2.4 RESULTS

The technical performance of the lighting proposal has been analysed using a lighting simulation software (Dialux EVO

version 11.2).

Software calculation shows how the new lighting proposal with luminaires integrated into the handrails and seat

guarantees to light in line with the regulatory requirements and very uniform, especially at the parapets. The light fades
gently towards the center of the bridge, continuing to guarantee adequate illuminance values. Furthermore, the choice
of the type of luminaires and their position avoid glare phenomena for users, increasing visual comfort, especially for the

elderly.

Software calculation

&

17



2

|

K

Software calculation

The image above illustrates the lighting with the new heads installed on the existing poles. Also in this case the simu-
lation confirms compliance with the illuminance values established by the regulations. Furthermore, it can be seen how
the optics are functional for illuminating the street level and the sidewalk, without spill-light on the facades of the buildin-

gs.

4.2.5 FUTURE OPPORTUNITIES
In addition to the intervention proposal described above, the results of the site inspections and the feedback from the
workshops underlined other areas that may be the object of potential future interventions.

In particular, the elderly who participated in the workshop highlighted the difficulty of accessing the bridge due to the
barriers on both sides. Although they have the preventive function of reducing the speed of cyclists, these barriers
create access problems due to their shape and position, causing long queues, especially for the elderly in wheelchairs
or with mobility aids. The redesign of these barriers with more functional elements would improve significantly the
accessibility

Barrier of the bridge
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5. BOLOGNA

Extension of the project: 30.000 m?
Lighting points: 103

The selected district for the Bologna ULL is Savena, a suburb of the city about 14 kilometres from the centre. As with
the other two sites, Savena is a modernist post-war development of 5-9 storey apartment blocks surrounded by open
spaces. It is mostly residential with some commercial property around Piazza Lambrakis, the site chosen for lighting

intervention.

The district in relation to the city centre

In terms of demographic, social and economic indicators, most areas in the neighbourhood score middle-high to high
values on the demographic fragility index supplied by the Municipality of Bologna. The Savena neighbourhood has a po-
pulation of around 60,000 people, with an age average of 48,7 (well above the city’s average of 46,9). Average per-capi-
ta income is slightly below the average, as is the percentage of graduates and the employment rate. On the other hand,
the percentage of families with per-capita income below threshold is lower than the city’s average.

Within Savena, the area selected for the ULL and lighting intervention is Piazza Lambrakis and adjacent areas. As
reported in Annex 1, the statistical area N.80 ‘Due Madonne’, in which Lambrakis square is located, had a population
of 3,100 inhabitants at the end of 2020. The rectangle-shaped area is located at the north east of the neighbourhood,
clearly bounded by large roads. As for the district as a whole, the Due Madonne area has a high demographic fragility
index. Social indicators show high foreign population turnover, and percentage of single-parent families and health
fragility above the city’s average. The remaining indicators are within or slightly below the city’s average, resulting in
an overall index of social fragility within average. Economic indicators are around or slightly above the city’s average,
resulting in an economic fragility index within or slightly below average.
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The case study area

5.1 SOCIAL RESEARCH AND COMMUNITY ENGAGEMENT BASIS FOR BOLOGNA LIGHTING
DESIGN

Details of research and engagement activities can be found in the Appendix. The following discussion is not a
comprehensive analysis of the research and engagement material, but rather focuses on the findings that were most
formative for design discussions, strategies and final decisions. In the interest of brevity, most items are listed as bullet
points. The discussion is organised in accord with the methodology presented in the introduction to this deliverable,
comprising three levels of interconnected analysis.

5.1.1 THE SOCIAL ORGANIZATION OF AGEING IN BOLOGNA

«  BEINGACTIVE/ACTIVE AGEING
‘Being active’ is largely understood by the elderly as the ability to maintain informal social connections by participa-
ting in everyday interactions in the square, taking walks and chatting;

+ PUBLIC SPACE
Enormous value accorded to public space, particularly Piazza Lambrakis as heart of the ‘village’; appreciation of
mixed and intergenerational use despite tensions over children in the square;

+  SOCIAL CONNECTION
Elders emphasize informal social connections through every day encounters in the square and regular meeting
spots going back generations; parallel social network through parish institutions which are in some tension with
informal sociability in Lambrakis;

«  SOCIAL VALUE
Much less sense of under-valuation of the old than in other cities but some resentment if too many facilities are seen
to go to the children;

« CARE AND CITIZENSHIP
Elders look to family and informal networks for support rather than social or health services;

+  SHARING SPACE - IDENTITY AND OWNERSHIP
Strong awareness that the older generation of long-time inhabitants is gradually dying out while new waves of
students, gentrifiers and refugees are moving in (exemplified by new tower blocks in process of construction);
considerable tolerance mixed with nostalgia and loss.
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5 1.2 SOCIO-SPATIAL ANALYSIS:
Piazza Lambrakis is highly valued aesthetically, socially and practically; elder residents are very reflexive and arti-
culate about the complex patterns of spatial use;

+  Very effective informal zoning of space and time in the piazza between different users and uses; lighting design
needs to acknowledge and support this informal structuring;

+  Whereas Lambrakis was once the centre of local retail and commercial activity, the centre of such activity has
shifted to external supermarkets and malls; the possibilities of re-activation, and dangers of further decline are of
everyday concern to older residents;

5 1.3 SITE SPECIFIC ANALYSIS:
The current atmosphere of the square (‘The little Paris’) is much loved and needs to be preserved; aesthetic
judgements on quality and location of light were far more explicit here than in the other target districts; this aesthetic
was shared across the generations;

+ Residents were aware of very specific locations that could be supported through lighting, such as sitting spots, an
activity area, the arcade;

5.2 DESIGN PHASE

Within this analysis, design work and consultation prioritized the following concerns:

+ Need for a design that addressed and respected elderly residents very explicit concern with lighting aesthetics, a
desire to maintain a cosy, intimate, friendly and attractive atmosphere through warm and human level light;

+ The design needs to respect current zoning of the space given a clear ecology of mixed and intergenerational use;
design was explicit oriented to social research findings about current use, as the gathering area at the end;

+ Lighting design needed to support a desire for reactivation, or at least preserving the current sense of social
dynamism, particularly by providing an attractive and animating renovation to the arcade.

The intervention focuses on the square and the surrounding areas. Following the information collected during the work-
shops, the proposal intends to solve the problems related to poor lighting in the access areas to the square and to give
the square that sense of a Parisian village, as the elderly like to define the square. Therefore, in addition to the square,
the intervention extends to the buildings arcades in via Dallolio and via Tacconi, the green area in front of the news-
stand and the gathering point near the statue. The current lighting is not critical in terms of the amount of light inside the
square or under the arcades, but the lighting effect and the lighting fixtures do not contribute to creating a welcoming
atmosphere in the square.

In particular, the new design aims to create dynamic lighting, capable of creating a well-recognizable character and en-
couraging the use of the spaces by the elderly population even in after dark hours, with activities that cannot be carried
out with the existing lighting system.

Existing daylight site visit
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5.2.1 EXISTING CONDITION

Piazza Lambrakis is lit with pedestrian-style columns. These are still legacy technology, being low pressure sodium.
The lighting level is high and generally the area feels safe, but does not support any activities the citizens are using the
square for (play, book club, table games, street market, ...)

Existing lighting condition in the square

The arcade ceiling-mounted lighting consists in ceiling mounted plastic bulkhead with fluorescent sources. This old tech-
nology is inadequate and not atmospheric. Citizens complain about being dark and not safe. The lack of activities and lit
shopfronts is also problematic.

Via Tacconi / Via Dallolio have new street lighting. The recent retrofit with LED is one of the items citizens are complai-
ning the most. The City of Bologna got complaints about low level lighting and very glary and cold white colour of light.

Existing lighting condition in access areas
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5.2.2 LIGHTING PRINCIPLES

The project aims to give the square the character of a Parisian village at night, both through the lighting effect and the
shape of the luminaires.

In the square, therefore, the focus is on warm lighting, capable of adapting to other lighting scenarios should particular
activities require it. The lighting fixtures’ shape recalls historic lanterns, while still guaranteeing the high technological
performance typical of LEDs.

Indirect lighting is proposed for the arcades, to create a visually pleasing background for users of the square and fun-
ctional for those walking along the shopfronts.

Reference images

For gathering points and green areas, the goal is to create functional lighting for the ongoing activities through multi-he-
ad poles, while maintaining a warm and welcoming character. In the currently unlit green area, these luminaires will
provide functional light to increase the sense of security.

Reference images

5.2.3 PROJECT DESCRIPTION
The intervention in the square intends to maintain the existing poles and replace the head with classic-shaped lanterns
equipped with a dynamic LED module, capable of regulating the flux and color temperature.

For the experimentation phase, half of the fixtures will be equipped with CRI 80 and the other half CRI 90. This
distinction will help the study to evaluate whether the difference in color rendering is perceptible by users, especially the
elderly. During the year of testing, people’s habits will be analyzed and the most crowded areas of the square will be
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studied. Furthermore, the system will be divided into separate control groups to switch off some luminaires and evaluate
the impact on users.

Projectors will be installed on the pillars of the arcade. The path lighting will therefore be indirect, to guarantee very
high levels of uniformity on the ground and avoid glare effects (very disturbing in the evening hours for the elderly
population). This solution will completely replace the existing system, which is ineffective and inadequate. Furthermore,
new light points are also planned in the paths that connect the square to via Dallolio, guaranteeing a gradual adaptation
time to the different lighting conditions and thus avoiding disorientation phenomena. The lighting for the arcade will

thus be in line with the lighting of the square in terms of levels and color temperature. The arcade will become a scenic
background in continuity with the square, giving a new feeeling of welcome and new life within it.

Square lighting concept

Arcades and access area lighting concept

For the gathering area near the statue dedicated to Lambrakis, the intervention involves the repositioning of the existing
benches to be oriented towards the square, which in the evening will offer a pleasant visual background. This choice
derives from a request that emerged during the workshops: the elderly community organizes meetings and public
readings, especially on summer evenings. The new arrangement will ensure a more comfortable layout. Also, a multi-
head pole with three LED spotlights will light this space. Each luminaire will be in separate circuit. Users will be able to
adjust lighting, fluxes and color temperatures of each spot, depending on the activity in progress.
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The same multi-spot poles are proposed in the green area in front of the newsstand. The area has been subject to much
criticism due to the darkness and lack of security.

Book club area lighting concept

NERI 803 NERI PICTOR NERI NEBULA
Optic Type V Optic Type IV Optic Type V
Power 44 W Power 15W Power  39W
Flux 4500 Im Flux 1000 Im Flux 2464 Im
TCC TW (2200K - 4000K) TCC TW (2200K - 4000K) TCC TW (2200K - 4000K)
CRI 90 CRI 90 CRI 90

Lighting concept - Section 1

25



Lighting concept - Section 2

5.2.4 RESULTS
The intervention proposal was analyzed on a lighting simulation software.
The results show how the proposed lanterns in the square ensure adequate levels of horizontal and vertical illuminance.

In some points the results are even higher than the indications of the regulations. This data could be investigated once
installed to gradually reduce the emitted flux and evaluate the reaction of users.

Software calculation
The indirect lighting of the arcade simulated in the software shows values in accordance with the standards and a very

high uniformity. The results highlight also high vertical illuminance values, useful for prompt identification of the faces of
people walking under the arcades.
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