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1. INTRODUCTION

1.1 AIMS AND OBJECTIVES
'����FRPSULVHV�WKH�GHOLYHU\�RI�GHWDLOHG�OLJKWLQJ�GHVLJQV��LQFOXGLQJ�VSHFL¿FDWLRQ�RI�SURGXFWV�DQG�WHFKQLFDO�LQVWDOODWLRQ�
GHWDLOV��VXLWDEOH�IRU�FRPSOHWH�LPSOHPHQWDWLRQ�RQ�WKH�WLPHWDEOH�HVWDEOLVKHG�LQ�WKH�SURMHFW�'HVFULSWLRQ�RI�$FWLRQ��7KHVH�
GHVLJQV�PRUHRYHU�KDYH�EHHQ�DJUHHG�ZLWK�DOO�WKH�FLW\�SDUWQHUV�DQG�ZLWK�WKH�PDQXIDFWXULQJ�SDUWQHU��1HUL�����PHHWLQJV�
KHOG�IRU�FRRUGLQDWLRQ���)LQDOO\��WKH�GHVLJQV�DUH�EDVHG�RQ�TXDOLWDWLYH�UHVHDUFK�DQG�HQJDJHPHQW�GHULYLQJ�IURP�WKH�ODXQFK�
RI�8UEDQ�/LJKWLQJ�/DEV��8//V��LQ�HDFK�WDUJHW�GLVWULFW��DV�GHVFULEHG�LQ�'�����DQG�FDQ�IRUP�WKH�EDVLV�IRU�UHPDLQLQJ�WDVNV�
ZLWKLQ�:3���$V�VHW�RXW�LQ�WKH�'HVFULSWLRQ�RI�$FWLRQ���

D2.2 Outdoor 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 
UH¿QHPHQW�RYHU�WKH�\HDU�ORQJ�LQVWDOODWLRQ�SHULRG�

,Q�RUGHU�WR�GRFXPHQW�WKLV�GHOLYHUDEOH��WKH�SUHVHQW�UHSRUW�¿UVW�LQWURGXFHV�'����E\�LQGLFDWLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�'����
DQG�'�����'HVLJQV�IRU�HDFK�WDUJHW�GLVWULFW�DUH�WKHQ�GLVFXVVHG�LQ�WXUQ��GRFXPHQWLQJ�WKH�VRFLDO�UHVHDUFK�EDVLV�RI�HDFK�
GHVLJQ�DQG�WKH�WHFKQLFDO�GHWDLOV�RI�HDFK�GHVLJQ��)XUWKHU�WHFKQLFDO�GHWDLOV��RQ�VSHFL¿F�SURGXFWV�WR�EH�GHSOR\HG��EXGJHW�
DQG�LQVWDOODWLRQ�VFKHGXOH��DUH�SUHVHQWHG�LQ�D�WHFKQLFDO�DSSHQGL[��$�¿QDO�DSSHQGL[�JLYHV�LWHPL]HV�WKH�8//�UHVHDUFK�DQG�
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
7KH�OLJKWLQJ�GHVLJQV�SURGXFHG�LQ�'����ZHUH�EDVHG�RQ�VRFLDO�UHVHDUFK��FRPPXQLW\�HQJDJHPHQW�DQG�FR�GHVLJQ�DFWLYLWLHV�
LQ�HDFK�FLW\��EDVHG�RQ�8UEDQ�/LJKWLQJ�/DEV��7KH�SURFHVV�RI�RUJDQL]LQJ�DQG�ODXQFKLQJ�WKHVH�HQWLWLHV��DV�ZHOO�DV�GHWDLOV�RI�
PHHWLQJV��UHVHDUFK�DQG�FR�GHVLJQ�DFWLYLWLHV�ZDV�GRFXPHQWHG�LQ�'����XS�WR����$XJXVW�������7KH�HQG�SRLQW�RI�WKDW�GHOLYH-
rable therefore included baseline research and launch activities but did not cover the period from 1 September 2022 to 
���-DQXDU\�������GXULQJ�WKLV�SHULRG�WKHUH�ZHUH�DGGLWLRQDO�FR�GHVLJQ�PHHWLQJV��LQFOXGLQJ�IHHGEDFN�GLVFXVVLRQV�RI�GUDIW�
OLJKWLQJ�GHVLJQV��PRUHRYHU�'����LQFOXGHV�WKH�LQWHJUDWLRQ�RI�8//�UHVHDUFK�DQG�HQJDJHPHQW�DFWLYLWLHV�LQ�WKH�SURFHVV�RI�
SURGXFLQJ�DQG�UH¿QLQJ�OLJKWLQJ�GHVLJQV�IRU�LQVWDOODWLRQ�
The full complement of research and engagement activities from D2.1 through 31 January 2023 are detailed in an an-
QH[�WR�WKLV�UHSRUW�VR�WKDW�WKH�IXOO�VRFLDO�DQG�FR�GHVLJQ�EDVLV�RI�'����FDQ�EH�XQGHUVWRRG��:LWKLQ�'����WKH�IROORZLQJ�VHFWLRQ�
HODERUDWHV�WKH�PHWKRGRORJ\�IRU�FRQQHFWLQJ�'����DQG�'�����'����ZLOO�GLVFXVV�PHWKRGRORJ\�IRU�DSSO\LQJ�'����WR�LQGRRU�
OLJKWLQJ�GHVLJQ�DQG�JXLGHOLQHV���'HWDLOV�RI�VSHFL¿F�¿QGLQJV�IRU�HDFK�FLW\�DUH�GHWDLOHG�LQ�WKHLU�LQGLYLGXDO�VHFWLRQV�

1.3 SOCIAL RESEARCH AND CO-DESIGN METHODOLOGY
7KH�RYHUDUFKLQJ�DLP�RI�:3��KDV�EHHQ�WR�GHVLJQ��LPSOHPHQW�DQG�DVVHVV�D�SXEOLF�OLJKWLQJ�LQVWDOODWLRQ�ZLWKLQ�WKH�FRQWH[W�RI�
EDVHOLQH�VRFLDO�UHVHDUFK�DQG�FRPPXQLW\�HQJDJHPHQW��LQFOXGLQJ�FR�GHVLJQ�ZRUNVKRSV��8QGHU�WKH�EDQQHU�RI�ORFDO�8UEDQ�
/LJKWLQJ�/DEV��8//V���WKH�GHYHORSPHQW�RI�WKH�OLJKWLQJ�LQVWDOODWLRQV�ZDV�VLJQL¿FDQWO\�GHWHUPLQHG�E\�GHWDLOHG�TXDOLWDWLYH�
UHVHDUFK�WR�XQGHUVWDQG�WKH�GLYHUVH�FRQGLWLRQV�DQG�LVVXHV�RI�HOGHUO\�OLIH�LQ�HDFK�FRPPXQLW\��DQG�WR�LQYROYH�ORFDO�VWD-
NHKROGHUV�²�WKURXJK�ERWK�UHVHDUFK�DQG�HQJDJHPHQW�ZRUNVKRSV�²�LQ�WKH�GHVLJQ�SURFHVV��HJ��LGHQWLI\LQJ�LVVXHV��JLYLQJ�
IHHGEDFN�RQ�GHVLJQ�LGHDV��HWF���
7KH�PHWKRGRORJ\�IRU�'�����8//V�DQG�FR�GHVLJQ�EDVLV�IRU�'����DQG�'����LV�EXLOW�RQ�TXDOLWDWLYH�VRFLDO�UHVHDUFK�ZLWK�DQ�
HWKQRJUDSKLF�RULHQWDWLRQ��$V�GHWDLOHG�LQ�'����DQG�WKH�DSSHQGL[�WR�WKLV�GHOLYHUDEOH��WKH�PDLQ�HOHPHQWV�LQFOXGH�
• VHPL�VWUXFWXUHG�LQWHUYLHZV�ZLWK�VWDNHKROGHUV��LQFOXGLQJ�ERWK�H[WHQVLYH�LQWHUYLHZV������KRXUV��DQG�PRUH�EULHI�DQG�

LQIRUPDO�FRQYHUVDWLRQV��RIWHQ�RYHU�WKH�FRXUVH�RI�PXOWLSOH�LQWHUDFWLRQV�ZLWK�LQIRUPDQWV�
• µZDONDERXWV¶�DQG�RWKHU�LQ�VLWX�REVHUYDWLRQ�DQG�GLVFXVVLRQ�RI�ORFDO�VHWWLQJV��LQFOXGLQJ�LQVWDOODWLRQ�VLWHV�
• REVHUYDWLRQ�DQG�SKRWR�YLGHR�GRFXPHQWDWLRQ�RI�QHLJKERXUKRRGV�DQG�LQVWDOODWLRQ�VLWHV��LQFRUSRUDWLQJ�GLIIHUHQW�GD\V�RI�

ZHHN��VHDVRQV�DQG�WLPHV�RI�GD\�
• ZRUNVKRSV�LQ�ZKLFK�SDUWLFLSDQWV�HQJDJH�ZLWK�GLIIHUHQW�VWDJHV�RI�WKH�GHVLJQ�SURFHVV�
• SDUWLFLSDWLRQ�LQ�PHHWLQJV�DQG�DFWLYLWLHV�RI�D�UDQJH�RI�ORFDO�RUJDQL]DWLRQV��LQFOXGLQJ�DFWLYLVW�IRUXPV��DJH�UHODWHG�DFWLYL-

ties and local meeting places.
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$V�LQGLFDWHG�LQ�'�����WKH�VSHFL¿F�PL[�RI�PHWKRGRORJLHV�DQG�WKH�PDQQHU�RI�WKHLU�GHSOR\PHQW�QHFHVVDULO\�GLIIHUHG�LQ�HDFK�
FLW\�EHFDXVH�RI�GLIIHUHQW�ORFDO�FRQGLWLRQV��)RU�H[DPSOH��LQ�%RORJQD��LQIRUPDO�ORFDO�QHWZRUNV�ZHUH�WKH�FUXFLDO�HOHPHQW�VR�
that informal conversations and participation in everyday local activities played a much larger role than in other cities. 
5HVHDUFK�DQG�HQJDJHPHQW�FR�GHVLJQ�ZHUH�VWUXFWXUHG�LQ�UHODWLRQ�WR�D�µ5RDGPDS¶�GRFXPHQW��VHH�'�����DQG�WKURXJK�
ZHHNO\�PHHWLQJV�ZLWK�WKH�FLW\�WHDPV�DQG�UHVHDUFK�DVVLVWDQWV�LQ�HDFK�GLVWULFW��,Q�HDFK�DUHD�WKH�REMHFWLYH�ZDV�WR�HQVXUH�
WKDW�WKH�IXOO�UDQJH�RI�VWDNHKROGHUV�ZDV�UHVHDUFKHG�DQG�LQFOXGHG��UHÀHFWHG�LQ�ERWK�UHVHDUFK�DQG�GHVLJQ�RXWFRPHV��7KLV�
SDUWLFXODUO\�LQYROYHG�WKH�PDSSLQJ��IRU�HDFK�VSHFL¿F�GLVWULFW��RI�WKH�UDQJH�RI�ROGHU�SHRSOH�LQ�WKH�DUHD��ORRNLQJ�DW�GLVSDULWLHV�
LQ�WHUPV�RI�JHQGHU��HWKQLFLW\��DJH�UDQJH��W\SHV�RI�GLVDELOLW\�DQG�W\SHV�RI�KRXVHKROG�FRPSRVLWLRQ��
,Q�RUGHU�WR�VXSSRUW�ERWK�'����GHVLJQ�ZRUN�DQG�WR�GHYHORS�RYHUDOO�UHVHDUFK�¿QGLQJV�XQGHU�VXFK�GLIIHULQJ�FRQGLWLRQV��
DQDO\WLFDO�VWUDWHJLHV�ZHUH�GHYHORSHG�WR�HQVXUH�WKDW�WKH�VSHFL¿FLW\�RI�HDFK�FLW\�ZDV�IXOO\�UHÀHFWHG�ZKLOH�VWLOO�DOORZLQJ�
FRPSDUDELOLW\�DQG�JHQHUDOL]DEOH�¿QGLQJV�

,Q�UHODWLRQ�WR�'�����LQWHJUDWLRQ�RI�VRFLDO�UHVHDUFK�DQG�FR�GHVLJQ�GDWD�LQYROYHG�DQ�DQDO\WLFDO�VWUDWHJ\�RSHUDWLQJ�DW�WKUHH�
LQWHU�UHODWHG�OHYHOV��7KHVH�DUH�UHÀHFWHG�LQ�WKH�GLVFXVVLRQ�RI�HDFK�FLW\�

A. The social organisation of ageing:
$W�WKLV�OHYHO��WKH�FRQFHUQ�LV�ZLWK�WKH�RYHUDOO�RUJDQLVDWLRQ�RI�DJHLQJ�LQ�HDFK�ORFDOLW\�LQ�RUGHU�WR�GHYHORS�D�SUDFWLFDO�XQ-
GHUVWDQGLQJ�RI�WKH�FRQWH[W�IRU�DJH��KHDOWK�ZHOO�EHLQJ�DQG�OLJKW�SXEOLF�VSDFH��µ6RFLDO�RUJDQL]DWLRQ�RI�DJHLQJ¶�ZDV�XVHG�WR�
VWUXFWXUH�DQDO\VLV�RI�KRZ�DJHLQJ�LV�RUJDQLVHG�DQG�H[SHULHQFHG�LQ�VSHFL¿F�ZD\V��WKH�FRPSRQHQWV�RI�WKHVH�SDWWHUQV�RI�
ageing are summarised through the themes listed below. In order to deal with enormous differences between and within 
WKH�WDUJHW�GLVWULFWV��DQ�DQDO\WLFDO�IUDPHZRUN�ZDV�GHYHORSHG�WKDW�RUJDQL]HG�GDWD�LQWR�WKHPHV�VKDUHG�DFURVV�WKH�FLWLHV�
ZKLOH�VLPXOWDQHRXVO\�DOORZLQJ�IXOO�H[SUHVVLRQ�RI�WKH�GLIIHUHQFHV�LQ�ZKLFK�HDFK�WKHPH�ZDV�PDQLIHVWHG�LQ�HDFK�FLW\��
8QGHU�HDFK�FLW\��EHORZ��WKHUH�LV�GLVFXVVLRQ�RI�WKH�PDLQ�WKHPDWLF�¿QGLQJV�WKDW�SOD\HG�LQWR�GHVLJQ�VWUDWHJLHV�DQG�GHFL-
VLRQV��7KH�WKHPHV�DUH�DV�IROORZV��KHDGLQJV�GLIIHU�VOLJKWO\�IURP�'����DV�D�UHVXOW�RI�UH¿QHPHQW��
•Being active/active ageing
�:KDW�LV�GH¿QHG�DQG�YDOXHG�DV�µDFWLYLW\¶"�+RZ�GR�SHRSOH�FRQQHFW�DJHLQJ��ZHOO�EHLQJ�DQG�DFWLYLW\"�+RZ�GR�HOGHUO\�SHRSOH�
VWUXFWXUH�DFWLYLWLHV"
•Public space
� �:KDW�FRQFHSWV�DQG�YDOXHV�PDNH�XS�WKH�H[SHULHQFH�RI�SXEOLF�VSDFH"
•Social connection
� �:KDW�NLQGV�RI�VRFLDO�FRQWDFW�QRUPDWLYH�DW�GLIIHUHQW�VWDJHV�FRQGLWLRQV�RI�DJHLQJ"�:KDW�DUH�WKH�GULYHUV�DQG�FRVWV��
� RI�VRFLDO�LVRODWLRQ"�:KDW�VXSSRUWV�RU�OLPLWV�VRFLDO�SDUWLFLSDWLRQ"
•Social value
� �:KDW�VRFLDO�VWDWXV�DQG�YDOXH�GR�ROGHU�SHRSOH�KDYH�UHODWLYH�WR�RWKHU�JHQHUDWLRQV"�:KDW�GRHV�VRFLDO�YDOXH�GH�
� SHQG�RQ"�:KDW�FXOWXUDO�DVVXPSWLRQV�DERXW�WKH�HOGHUO\�LPSDFW�WKHLU�FRQGLWLRQV"
•Care and citizenship
� �:KDW�DUH�WKH�VRXUFHV�DQG�TXDOLWLHV�RI�FDUH�DQG�FDUHUV��IDPLO\��QHLJKERXUKRRG��VWDWH��PDUNHW�"
•Sharing space – identity and ownership
� �+RZ�GRHV�DJHLQJ�LQ�WKLV�SODFH�FRQQHFW�WR�QDUUDWLYHV��DQG�KLVWRULHV�RI�EHORQJLQJ��LGHQWLW\��HWKQLFLW\���VDIHW\�DQG��
� VHFXULW\"�:KR�PDNHV�XS�WKLV�QHLJKERXUKRRG"

B. Socio-spatial analysis:
:RUNVKRSV��LQ�WKH�FRQWH[W�RI�WKH�IXOO�PL[�RI�PHWKRGRORJLHV��DOORZHG�H[SORUDWLRQ�RI�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�RUJDQL]D-
WLRQ�RI�DJHLQJ�RQ�WKH�RQH�KDQG�DQG�WKH�XVHV�DQG�H[SHULHQFHV�RI�VRFLDO�VSDFHV�RQ�WKH�RWKHU�KDQG��LQFOXGLQJ�WKH�LPSDFW�RI�
OLJKWLQJ�RQ�XVH�RI�VSDFH�E\�ROGHU�SHRSOH��&HQWUDO�WR�WKLV�OHYHO�RI�DQDO\VLV�ZDV�PDSSLQJ�ZKLFK�SDWKV�ROGHU�SHRSOH�WRRN�IRU�
YDULRXV�URXWLQJ�DQG�VSHFLDO�DFWLYLWLHV��WKH�PHDQLQJ�RI�GLIIHUHQW�ORFDO�VSDFHV�WR�WKHP��WKHLU�IHHOLQJV�DERXW�SXEOLF�VSDFH�LQ�
JHQHUDO�DQG�VSHFL¿F�ORFDO�SODFHV��7KLV�DQDO\VLV�DOVR�DLPHG�WR�SODFH�WKH�FKRVHQ�LQVWDOODWLRQ�VLWHV�LQ�WKH�EURDGHU�OLYHV�DQG�
activities of older people.
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&��6LWH�VSHFLÀF�DQDO\VLV�
:RUNVKRSV��ZDONDERXWV�DQG�VLWH�REVHUYDWLRQ�SOXV�RQ�VLWH�LQWHUYLHZV�ZLWK�SDVVHUVE\�JHQHUDWHG�YHU\�GHWDLOHG�GDWD�DERXW�
VSHFL¿F�HOHPHQWV�RI�WKH�LQVWDOODWLRQ�VLWHV��$OWKRXJK�RIWHQ�PLFURVFRSLF�LQ�IRFXV��WKH�SUHFHGLQJ�WZR�DQDO\WLFDO�OHYHOV�
DOORZHG�LQWHUSUHWDWLRQ�RI�H[WUHPHO\�JUDQXODU�GDWD�LQ�UHODWLRQ�WR�ERWK�RYHUDOO�DFWLYLWLHV�ZLWKLQ�WKH�QHLJKERXUKRRG�DQG�WKH�
ZLGHVW�LVVXHV�RI�DJHLQJ�LQ�D�SDUWLFXODU�FLW\��)RU�H[DPSOH��ZDONDERXWV�DQG�ZRUNVKRS�PDWHULDO�LQ�$PVWHUGDP�JHQHUDWHG�
YHU\�GHWDLOHG�GLVFXVVLRQ�RI�SDYLQJ�VWRQHV�WKDW�KDYH�EHHQ�GHIRUPHG�E\�WUHH�URRWV��FRPSRXQGHG�E\�YHU\�SRRU�OLJKWLQJ��
PDNLQJ�SDVVDJH�GLI¿FXOW�IRU�ROGHU�SHRSOH�ZLWK�PRELOLW\�GHYLFHV��7KLV�ZDV�FOHDUO\�UHODWHG�WR�SHRSOH¶V�FKRLFHV�RI�SDWKZD\V�
IURP�KRPH�WR�VKRSSLQJ�SUHFLQFWV��UHVXOWLQJ�LQ�ERWK�DOWHUHG�URXWHV�DQG�RIWHQ�XQVDWLVIDFWRU\�FKRLFHV�RI�VKRSV��VSDFHV�WR�
VRFLDOLVH�DQG�UHGXFWLRQ�RI�DFWLYLW\��,Q�WHUPV�RI�WKH�VRFLDO�RUJDQL]DWLRQ�RI�DJHLQJ��LW�ZDV�HTXDOO\�FOHDU�WKDW�WKH�SDYLQJ�LVVXH�
ZDV�LQWHUSUHWHG�E\�SHRSOH�LQ�WHUPV�RI�IDLOXUHV�RI�ORFDO�JRYHUQPHQW�WKDW�UHÀHFWHG�WKH�ORZ�YDOXH�RI�ROGHU�SHRSOH�DQG�WKHLU�
ODFN�RI�DJHQF\�LQ�UHSRUWLQJ�VXFK�LVVXHV�DQG�JHWWLQJ�WKHP�DGGUHVVHG�

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 
UHVHDUFK�DQG�UH¿QHPHQW�RYHU�WKH�\HDU�ORQJ�LQVWDOODWLRQ�SHULRG¶��$OWKRXJK�WKLV�HOHPHQW�RI�:3��IDOOV�RXWVLGH�WKLV�UHSRUW��
LW�LV�LPSRUWDQW�WR�LQGLFDWH�WKDW�GHVLJQ�GHFLVLRQV�LQFOXGHG�FKRLFHV�RI�SURGXFWV�DQG�OD\RXWV�WKDW�ZRXOG�HQDEOH�ERWK�H[SHUL-
mentation and responsive changes to the lighting installations over the year of implementation. 

Innovative lighting research: 
• 7KH�VSHFL¿F�GHVLJQ�ZLOO�HQDEOH�DGPLQLVWUWLRQ�RI�D�TXHVWLRQQDLUH�EHIRUH�DQG�GXULQJ�WKH�OLJKWLQJ�LQVWDOODWLRQ��DOORZLQJ�

WHFKQLFDO�UHVHDUFK�LQWR�FKDQJHV�LQ�JODUH��IDFLDO�UHFRJQLWLRQ�DQG�SHUFHSWLRQ�RI�WKH�OLW�VFHQH�
• 7KH�LQVWDOODWLRQV�ZLOO�EH�XVHG�IRU�WKUHH�SODQQHG�SKDVHV�RI�UHVHDUFK�DW�WKH�VWDUW��PLG�SRLQW�DQG�HQG�RI�LQVWDOODWLRQ�

SHULRG��WKH�ODWWHU�LV�'������7KHVH�ZLOO�FRPSULVH�ZRUNVKRSV��JXLGHG�ZDONV�DQG�RQVLWH�LQWHUYLHZV��7KHVH�ZLOO�WDNH�
DGYDQWDJH�RI�WKH�VLWH�ORFDWLRQ��XQLYHUVDOO\�IDPLOLDU�DQG�URXWLQHO\�XVHG�VLWHV��DQG�RI�PRGL¿DEOH�HOHPHQWV�RI�WKH�GHVLJQ�
�GHWDLOHG�EHORZ��WKDW�ZLOO�DOORZ�LQWHUDFWLYH�DQG�UHVSRQVLYH�FKDQJHV�WR�WKH�LQVWDOODWLRQ�

5HÀQHPHQW�DQG�H[SHULPHQWDWLRQ�
• 7KH�OLJKW�HQJLQH�GHYHORSHG�ZLWK�1HUL�DOORZV�DGMXVWPHQW�RI�OXPLQRXV�ÀX[�IURP�]HUR�WR�ORFDO�FLW\�ORFDWLRQ�VWDQGDUGV��

'LPPLQJ�FDQ�EH�FRQWUROOHG�IURP�D�FRQWURO�V\VWHP�FKRVHQ�LQ�FRRUGLQDWLRQ�ZLWK�FLWLHV��DQG�FDQ�EH�SURJUDPPHG�IRU�
GDLO\��ZHHNO\�DQG�VHDVRQDO�GLPPLQJ�VFKHGXOHV��7KLV�ZLOO�DOORZ�WULDO�RI�GLIIHUHQW�OLJKW�OHYHOV��LQ�VRPH�FDVHV�FRYHULQJ�
VSHFL¿F�DQG�VHSDUDEOH�]RQHV�LQ�HDFK�LQVWDOODWLRQ��WR�DVVHVV�LPSDFW�DQG�SHUFHSWLRQ�RI�FKDQJHV�

• 7KH�OLJKW�HQJLQH�GHYHORSHG�ZLWK�1HUL�DOVR�DOORZV�FRORXU�WHPSHUDWXUH��&&7��DGMXVWPHQW�IURP������.HOYLQ�GHJUHH�WR�
�����.HOYLQ�GHJUHH��GLVFXVVHG�EHORZ���7KLV�FDQ�DOVR�EH�FRQWUROOHG�LQ�UHDO�WLPH��DQG�FDQ�EH�SURJUDPPHG�IRU�GDLO\��
ZHHNO\�DQG�VHDVRQDO�VFKHGXOHV�����

• 7KH�OLJKWLQJ�SURGXFWV�KDYH�DOVR�EHHQ�FKRVHQ�WR�DOORZ�WZR�GLIIHUHQW�&RORXU�5HQGHULQJ�,QGH[��&5,��OHYHOV�IRU�GLIIHUHQW�
]RQHV��&5,����DQG�&5,�����7KHVH�ZLOO�EH�RQH�RI�WKH�¿UVW�XUEDQ�SXEOLF�OLJKWLQJ�LQVWDOODWLRQV�ZLWK�&5,�����DOORZLQJ�
DVVHVVPHQW�RI�PDUJLQDO�JDLQV�DQG�FRVW�EHQH¿W�RI�WKLV�&5,�LQFUHDVH�IRU�ROGHU�UHVLGHQWV�

1%��DOWKRXJK�WKH�'R$�SURSRVHG�D�RQH�\HDU�LQVWDOODWLRQ�SHULRG��DQG�(1/,*+7(1PH�UHVHDUFK�ZLWKLQ�:3��ZLOO�HQG�DW�WKDW�
SRLQW��WKH�OLJKWLQJ�LQVWDOODWLRQV�ZHUH�GHVLJQHG�DV�SRWHQWLDOO\�SHUPDQHQW�¿[WXUHV��,Q�IDFW��DOO�WKUHH�FLWLHV�KDYH�GHFLGHG�WR�
DGRSW�WKH�GHVLJQV�RQ�D�SHUPDQHQW�EDVLV��DOORZLQJ�IRU�FRQWLQXHG�UHVHDUFK�DQG�UH¿QHPHQW�
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3. INNOVATIVE LIGHTING TECHNOLOGY

7KH�/('�HQJLQHV�XVHG�IRU�WKH�OLJKWLQJ�RI�WKH�SURMHFW�DUHDV�ZHUH�FKRVHQ�DFFRUGLQJ�WR�WKH�H[SHULPHQWDWLRQ�DQG�DQDO\VLV�
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-
ODU��WKH�OLJKWLQJ�V\VWHP�SURSRVHG�LQ�WKH�WKUHH�FLWLHV�LV�FDSDEOH�RI�FRQWUROOLQJ�WKH�OXPLQRXV�ÀX[�DQG�WKH�FRORU�WHPSHUDWXUH�
RI�WKH�OXPLQDLUHV��,Q�DGGLWLRQ��WKH�DQDO\VLV�LQWHQGV�WR�FRPSDUH�WKH�HIIHFWV�RI�OXPLQDLUHV�FKDUDFWHUL]HG�E\�&5,����DQG�
OXPLQDLUHV�ZLWK�&5,�����LQ�SDUWLFXODU�IRU�WKH�HOGHUO\�SRSXODWLRQ�

3.1 CRI 80 VERSUS CRI 90
&5,�LV�D�PHDVXUH�RI�D�OLJKW�VRXUFH¶V�DELOLW\�WR�VKRZ�REMHFW�FRORXUV�³UHDOLVWLFDOO\´�RU�³QDWXUDOO\´�FRPSDUHG�WR�D�IDPLOLDU�
UHIHUHQFH�VRXUFH��HLWKHU�LQFDQGHVFHQW�OLJKW�RU�GD\OLJKW��:KLOH�KLJKHU�&5,�UDWLQJV�DUH�GHVLUHDEOH��LW�KDV�EHHQ�D�PDWWHU�RI�
debate whether everyday users of public spaces detect or gain advantage from the highest ratings. In the three installa-
WLRQV��VRPH�RI�WKH�OXPLQDLUHV�SURSRVHG�LQ�WKH�WKUHH�FLWLHV�DUH�FKDUDFWHUL]HG�E\�&5,�����,Q�VSHFL¿F�DUHDV��VRPH�OXPLQDL-
UHV�ZLWK�&5,����DUH�SURSRVHG��'XULQJ�WKH�H[SHULPHQWDWLRQ�SKDVH��VXUYH\V�ZLOO�EH�FRQGXFWHG�LQ�RUGHU�WR�HYDOXDWH�ZKHWKHU�
users can perceive any differences in lighting. 
7KHUHE\��WKH�VWXG\�ZLOO�EH�DEOH�WR�HYDOXDWH�DQ\�DGYDQWDJHV�LQWURGXFHG�E\�WKH�XVH�RI�OXPLQDLUHV�FKDUDFWHUL]HG�E\�&5,����
in outdoor environments.

3.2 TUNABLE WHITE LIGHT
Tunable lighting is the ability to control a light source’s color temperature output. 
7KH�OLJKWLQJ�GHVLJQ�SURSRVDO�LQFOXGHV�D�FRQWURO�V\VWHP�FDSDEOH�WR�FRQWURO�ERWK�WKH�LQWHQVLW\�RI�WKH�HPLWWHG�OXPLQRXV�ÀX[�
DQG�WKH�FRORU�WHPSHUDWXUH��IURP�����.�WR�����.���7KLV�V\VWHP�RIIHUV�WKH�SRVVLELOLW\�WR�VHW�GLIIHUHQW�OLJKWLQJ�VFHQDULRV�IRU�
the three project areas. 
,Q�DGGLWLRQ��DQDO\VHV�ZLOO�DOVR�EH�FRQGXFWHG�RQ�WKH�LQWHQVLW\�RI�WKH�HPLWWHG�OXPLQRXV�ÀX[��7KHUHIRUH�LW�ZLOO�EH�SRVVLEOH�
WR�DGMXVW�WKH�OXPLQRXV��ÀX[�DFFRUGLQJ�WR�WKH�DFWLYLWLHV�HQYLVDJHG�LQ�WKH�DUHDV��SURYLGLQJ�DGHTXDWH�OLJKWLQJ�OHYHOV�IRU�
the different hours of the day. Testing of different lighting scenarios for outdoor environments will provide indications 
UHJDUGLQJ�WKH�YLVXDO�FRPIRUW�RI�WKH�XVHUV��)XUWKHUPRUH��WKH�SRVVLELOLW\�WR�FRQWURO�WKH�HPLWWHG�ÀX[�ZLOO�UHGXFH�WKH�OLJKW�
LQWHQVLW\�ZKHQ�WKH�VSDFHV�DUH�QRW�XVHG��WKXV�OHDGLQJ�WR�HQHUJ\�VDYLQJV�

Lighting chart: variation on CCT

CRI chart



10

/LJKWLQJ�FKDUW��YDULDWLRQ�RQ�OXPLQRXV�ÀX[��EULJKWQHVV�



11

4. AMSTERDAM

([WHQVLRQ�RI�WKH�SURMHFW���������P2

Lighting points: 84

7KH�VHOHFWHG�GLVWULFW�IRU�$PVWHUGDP�LV�WKH�:LOGHPDQ�QHLJKERXUKRRG�LQ�1LHXZ�:HVW��ZLWK�D�SRSXODWLRQ�RI���������LQKD-
ELWDQWV��,W�LV�D�PRGHUQLVW�SRVWZDU�GHYHORSPHQW�FRQVWUXFWHG�RQ�WKH�SULQFLSOH�RI�JDUGHQ�FLWLHV��FRPSDUDEOH�WR�RXU�GLVWULFWV�
LQ�%RORJQD�DQG�7DUWX�LQ�WHUPV�RI�XUEDQ�PRUSKRORJ\������VWRUH\�DSDUWPHQW�EORFNV�VXUURXQGHG�E\�JUHHQ�VSDFHV��EXW�ZLWK�
PRUH�FRPPHUFLDO�DQG�EXVLQHVV�XVH��,W�ZDV�SDUW�RI�WKH�H[WHQVLRQ�RI�WKH�FLW\�WR�WKH�ZHVW��LQFOXGLQJ�ODQG�UHFODPDWLRQ�LQYRO-
YHG�LQ�WKH�EXLOGLQJ�RI�6FKLSKRO�DLUSRUW��DQG�LW�OLHV�DERXW�����NP�IURP�FLW\�FHQWUH�

The district in relation to the city centre

The case study area
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4.1 SOCIAL RESEARCH AND COMMUNITY ENGAGEMENT BASIS FOR AMSTERDAM LIGHTING 
DESIGN
'HWDLOV�RI�UHVHDUFK�DQG�HQJDJHPHQW�DFWLYLWLHV�FDQ�EH�IRXQG�LQ�WKH�$SSHQGL[���7KH�IROORZLQJ�GLVFXVVLRQ�LV�QRW�D�FRP-
SUHKHQVLYH�DQDO\VLV�RI�WKH�UHVHDUFK�DQG�HQJDJHPHQW�PDWHULDO��EXW�UDWKHU�IRFXVHV�RQ�WKH�¿QGLQJV�WKDW�ZHUH�PRVW�IRUPD-
WLYH�IRU�GHVLJQ�GLVFXVVLRQV��VWUDWHJLHV�DQG�¿QDO�GHFLVLRQV��,Q�WKH�LQWHUHVW�RI�EUHYLW\��PRVW�LWHPV�DUH�OLVWHG�DV�EXOOHW�SRLQWV��
7KH�GLVFXVVLRQ�LV�RUJDQLVHG�LQ�DFFRUG�ZLWK�WKH�PHWKRGRORJ\�SUHVHQWHG�LQ�WKH�LQWURGXFWLRQ�WR�WKLV�GHOLYHUDEOH��FRPSULVLQJ�
three levels of interconnected analysis. 

4.1.1  THE SOCIAL ORGANIZATION OF AGEING IN AMSTERDAM
:LOGHPDQ�LV�HWKQLFDOO\�KLJKO\�GLYHUVH��ZLWK�D�PDMRULW\�RI�HWKQLF�'XWFK�DPRQJVW�HOGHUO\�UHVLGHQWV��EHFDXVH�RI�VRFLDO�KRX-
VLQJ�DOORFDWLRQ�SROLF\��DQG�VHYHUDO�ODUJH�PLQRULWLHV��7XUNLVK��0RURFFDQ��6XULQDPHVH��,QGRQHVLDQ��&KLQHVH���7KH�HWKQLF�
PL[�DPRQJVW�\RXQJHU�JHQHUDWLRQV�LV�WKH�UHYHUVH��ZLWK�HWKQLF�'XWFK�FRQVWLWXWLQJ�D�PLQRULW\��0RUHRYHU��WKH�GLIIHUHQW�HWKQL-
FLWLHV�DUH�QRW�LQWHJUDWHG��ZLWK�HOGHUO\�HWKQLF�PHPEHUV�RIWHQ�SDUWLFXODUO\�LVRODWHG�RU�VHSDUDWH���5HVHDUFK�DQG�HQJDJHPHQW�
WKHUHIRUH�LQYROYHG�VWXG\LQJ�DW�OHDVW�¿YH�GLIIHUHQW�ZD\V�LQ�ZKLFK�DJHLQJ�LV�RUJDQL]HG��SOXV�WKH�RYHUDUFKLQJ�VWUXFWXULQJ�RI�
age through social and political ways of managing multi-culturalism.
• %(,1*�$&7,9(�$&7,9(�$*(,1*
+XJH�YDOXH�SODFHG�RQ�UHPDLQLQJ�DFWLYH�LQ�ROGHU�DJH��EXW�DFWLYLW\�LV�LGHQWL¿HG�ZLWK�VROLWDU\�SXUVXLWV��DQG�ZLWK�VLPSO\�EHLQJ�
RXWGRRUV�LQ�QDWXUH��GHVLJQ�QHHGV�WR�HPSKDVLVH�ORQH�DFWLYLWLHV�VXFK�DV�ZDONV�DQG�VLWWLQJ�LQ�WKH�VXQ�
• 38%/,&�63$&(
3XEOLF�VSDFH¶�LV�QRW�D�FHQWUDO�YDOXH�DFURVV�DOO�HWKQLFLWLHV��PXFK�VWURQJHU�YDOXDWLRQ�RI�D��JDWKHULQJ�DQG�PHHWLQJ�VSDFHV��
and b. functionality of routes and public features;
• SOCIAL CONNECTION
5DGLFDO�GLIIHUHQFH�E\�HWKQLFLW\��DQG�JHQGHU�ZLWKLQ�HWKQLFLW\��UDQJLQJ�IURP�GDLO\�HQJDJHPHQW�LQ�FROOHFWLYH�DFWLYLWLHV�DQG�
YROXQWHHULQJ��HWKQLF�'XWFK��WR�HOGHUO\�ZRPHQ�UHVWULFWHG�WR�KRPH�DQG�LPPHGLDWH�IDPLO\��RIWHQ�VHSDUDWH�LQVWLWXWLRQV�IRU�
VRFLDOLVLQJ��HJ��FDUQLYDO�FOXEV�YHUVXV�PRVTXHV��
• 62&,$/�9$/8(
$JH�LV�YDOXHG�LQ�HDFK�HWKQLFLW\��EXW�GLIIHUHQWO\��HJ��JRYHUQPHQWDO�VRFLDO�SURYLVLRQ�YHUVXV�IDPLOLDO�UHVSHFW�DQG�FDUH���DJH�
concerns eclipsed by ethnic divisions; 
• &$5(�$1'�&,7,=(16+,3
$JHLQJ�DQG�RWKHU�OLIH�LVVXHV�GRPLQDWHG�E\�ORQJ�KLVWRU\�RI�SROLWLFDO�WHQVLRQV�DQG�GLVWUXVW�RI�JRYHUQPHQW��DQG�H[WUHPHO\�
FRPSOH[�PRVDLF�RI�SURJUDPPHV�DQG�LQLWLDWLYHV��SXEOLF�PDLQWHQDQFH�LVVXHV��OLWWHU��EDG�UHSDLU��LPPHGLDWHO\�LQWHUSUHWHG�LQ�
terms of endemic failures of governance and citizenship;
• 6+$5,1*�63$&(�±�,'(17,7<�$1'�2:1(56+,3
$OO�HWKQLFLWLHV�LQWHUSUHWHG�SXEOLF�VSDFH�DQG�VWUDQJHUV�RQ�WKH�VWUHHW�LQ�WHUPV�RI�HWKQLF�WHQVLRQV��FULPH��ULVN�DQG�IDLOXUHV�
RI�LQWHJUDWLRQ��IRU�WKH�HOGHUO\�WKLV�LQYROYHV�������\HDU�KLVWRULHV�RI�FRORQLDO�DQG�JXHVW�ZRUN�PLJUDWLRQ�DQG�RI�ORFDO�VKLIW�WR�
multi-ethnicity.

4.1.2 SOCIO-SPATIAL ANALYSIS:
• :LOGHPDQ�LV�XQGHUJRLQJ�EHZLOGHULQJ�UDQJH�RI�UHGHYHORSPHQW�LQLWLDWLYHV��WKLV�VHWV�FRQWH[W�IRU�OLJKWLQJ�LQVWDOODWLRQ��

interpretation of social space through history of confusion and distrust;  
• 7KH�LQVWDOODWLRQ�VLWH�LV�PDLQ�DQG�PRVW�GLUHFW�URXWH�IURP�VHTXHQFH�RI�DSDUWPHQW�EORFNV�IRU�����UHVLGHQWV�WR�PDLQ�

VKRSSLQJ�SUHFLQFW��XQLYHUVDOO\�UHFRJQL]HG�DQG�XVHG�E\�HOGHUV��EXW�LVVXHV�RI�ULVN��SDUWLFXODUO\�LQ�GDUN���REVWUXFWLRQV�
DQG�GLVUHSDLU�UHVXOW�LQ�HOGHUO\�VRPHWLPH�WDNLQJ�H[WHQVLYH�GHWRXUV�WR�QHLJKERXULQJ�EULGJHV�

• /LJKWLQJ�WKURXJKRXW�WKH�DUHD�LV�ODUJHO\�LQWHUSUHWHG�E\�UHVLGHQWV�LQ�UHODWLRQ�WR�D��PXOWL�FXOWXUDO�ULVN�LVVXHV��SUHVHQFH�
RI�HWKQLF�VWUDQJHUV���DQG�E��GDQJHUV�RI�PL[HG�XVHG�SDYHPHQWV��HJ��JODUH�FRQIXVHV�DOUHDG\�FRQIXVLQJ�SUR[LPLW\�RI�
F\FOHV��PRSHGV�DQG�SHGHVWULDQV�RQ�DGMDFHQW�VLGHZDON�ODQHV��

4.1.3 SITE SPECIFIC ANALYSIS: 
• Design needs to address entire functional route from elderly housing through bridge to shopping precinct; 
OLJKWLQJ�FDQ�VXSSRUW�ZD\¿QGLQJ�WKDW�HQFRXUDJHV�WKH�PRVW�HQHUJ\�HI¿FLHQW�URXWH�WKDW�HOGHUO\�UHVLGHQWV�FDQ�WDNH��VXJJH-
stions of additions to the installation site that need to be addressed by local government; 
�� ,GHQWL¿FDWLRQ�RI�ODUJH�QXPEHU�RI�QRQ�OLJKWLQJ�LPSHGLPHQWV�WR�JRRG�HOGHUO\�XVH�RI�WKLV�VWUDWHJLF�URXWH��FUDFNHG�
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SDYLQJ�DQG�RWKHU�REVWDFOHV�WR�PRELOLW\�DLGV��EDUULHUV�RQ�WKH�EULGJH��SUREOHPDWLFDOO\�VWHHS�VORSH�RI�EULGJH�LWVHOI��ODFN�RI�
VHDWLQJ���OLJKWLQJ�GHVLJQ�FDQ�EH�XVHG�WR�URXWH�UHVLGHQWV�DURXQG�WKHVH�LPSHGLPHQWV�DQG�UHGXFH�YLVXDO�FRQIXVLRQ��EXW�
OLJKWLQJ�QHHGV�WR�ZRUN�PRUH�FORVHO\�ZLWK�ZLGHU�GHVLJQ�LVVXHV�
�� ([WUHPHO\�GDUN�DSSURDFK�WR�EULGJH�LV�PDLQ�VSDWLDO�VRXUFH�RI�VHQVH�RI�ULVN��WKLV�GDUNQHVV�DULVHV�IURP�EDG�OLJKWLQJ�
DQG�IURP�ODFN�RI�DQ\�OLJKWLQJ�LQ�DGMDFHQW�JUHHQ�VSDFHV�SURGXFLQJ�XQFRPIRUWDEOH�FRQWUDVW�
 
4.2 DESIGN PHASE

:LWKLQ�WKLV�DQDO\VLV��GHVLJQ�ZRUN�DQG�FRQVXOWDWLRQ�SULRULWL]HG�WKH�IROORZLQJ�FRQFHUQV�
• 5HGXFWLRQ�RI�YLVXDO�FRQIXVLRQ�RQ�EULGJH�WKURXJK�PRUH�FRKHUHQW�DSSURDFK�WR�EULGJH��UHSODFHPHQW�RI�FHQWUDO�OLJKWLQJ�

masts with handrail lighting;
• %HWWHU�PDQDJHPHQW�RI�PL[HG�WUDI¿F�WKURXJK�F\FOH�EDUULHUV�E\�XVLQJ�D�OLJKWLQJ�FROXPQ�WKDW�ERWK�VORZV�YHKLFOHV�DQG�

encourages pedestrians;
• ,PSURYHG�ZD\¿QGLQJ�DQG�YLVXDO�FRPIRUW�LQ�URDG�OHDGLQJ�WR�EULGJH��DOORZLQJ�EHWWHU�QDYLJDWLRQ�RI�LPSHGLPHQWV�DQG�

greater sense of safety;
• /LJKWLQJ�RI�VHDWLQJ�DQG�DSSURDFKHV�WR�EULGJH�WR�SURPRWH�VHQVH�RI�D�JDWKHULQJ�VSDFH�RU�PHHWLQJ�SRLQW��DV�ZHOO�DV�

place for elderly to rest on long route to and from shopping.

7KH�SURMHFW�DUHD�LGHQWL¿HG�IRU�:LOGHPDQ�H[WHQGV�IURP�WKH�FRPPHUFLDO�FHQWHU�RI�2VGRUSHU�XS�WR�2VGRUSHU�%DQ��7KH�IRFDO�
SRLQW�RI�WKH�LWLQHUDU\�LV�FHUWDLQO\�WKH�SHGHVWULDQ�EULGJH�WKDW�FRQQHFWV�WKH�WZR�EDQNV�RI�WKH�FDQDO��ZLGHO\�XVHG�ERWK�E\�GD\�
DQG�E\�QLJKW��EXW�ZLWK�PDMRU�SUREOHPV�LQ�WKH�GDUN�KRXUV�DV�KLJKOLJKWHG�GXULQJ�WKH�ZRUNVKRSV��7KH�LQWHUYHQWLRQ�WKHUHIRUH�
DLPV�WR�FRQQHFW�WKH�WZR�EDQNV�RI�WKH�FDQDO�ZLWK�D�FRRUGLQDWHG�DQG�FRKHUHQW�SURMHFW��FDSDEOH�RI�FUHDWLQJ�D�ZHOFRPLQJ�
DWPRVSKHUH�DQG�LQFUHDVLQJ�WKH�SHUFHLYHG�VHQVH�RI�VHFXULW\��HVSHFLDOO\�DPRQJ�WKH�HOGHUO\�SRSXODWLRQ��,Q�WKLV�ZD\�WKH�
SURMHFW�LQWHQGV�WR�FUHDWH�D�SDWK�WKDW�FRQQHFWV�WKH�HOHPHQWV�LGHQWL¿HG�ZLWK�D�FRQVLVWHQW�DSSURDFK���DYRLGLQJ�GDUN�VSRWV�
DQG�HQKDQFLQJ�WKH�NH\�HOHPHQWV��
7ZR�SULQFLSOHV�FRH[LVW�LQ�WKLV�OLJKWLQJ�GHVLJQ�LQWHUYHQWLRQ��2Q�WKH�RQH�KDQG�WKH�IXQFWLRQDO�DVSHFW�DLPV�WR�FUHDWH�DGHTXD-
WH�DQG�VDIH�OLJKWLQJ��LQ�DFFRUGDQFH�ZLWK�VWDQGDUGV�DQG�UHJXODWLRQV��RQ�WKH�RWKHU�KDQG�WKH�DHVWKHWLF�DVSHFW�DQG�WKH�LGHD�
WKDW�WKLV�SRUWLRQ�RI�WKH�FLW\�DOVR�GHVHUYHV�WR�EH�YLVXDOO\�HQKDQFHG��,Q�WKLV�ZD\��WKH�SURMHFW�DOVR�DFWV�DV�D�SRWHQWLDO�GULYLQJ�
force for future intervention and redevelopment opportunities.

4.2.1 EXISTING CONDITION
,Q�WHUPV�RI�D�OLJKWLQJ�LQWHUYHQWLRQ��WKH�EULGJH�DQG�DGMDFHQW�DUHDV�DUH�GXH�IRU�XSJUDGH�DQG�PDQ\�DUHDV�IDOO�XQGHU�YDULRXV�
UHGHYHORSPHQW�SURJUDPPHV��7KH�OLJKWLQJ�LQ�JHQHUDO�FRPSULVHV�YHU\�SRRU�OHJDF\�WHFKQRORJ\��IURP�ÀXRUHVFHQW�WR�SRRU�
FRORXU�UHQGHULQJ�/('�UHWUR¿W�ODPSV���7KH�OLJKWLQJ�OHYHOV�DUH�DOVR�YHU\�ORZ�DQG�JHQHUDOO\�REVWUXFWHG�E\�WUHH�IROLDJH�
:D\¿QGLQJ�DQG�RULHQWDWLRQ�DUH�SRRU��DQG�WKH�DUHD�LV�GLI¿FXOW�WR�QDYLJDWH�E\�GDUN��7KH�HOGHUO\�KDYH�PDMRU�YLVLELOLW\�LVVXHV�
DQG�WKH�KLJK�OLJKWLQJ�FRQWUDVW�DQG�JUHDW�GDUNQHVV�RI�WKH�DUHD�GR�QRW�VXSSRUW�HOGHUO\�FLWL]HQV¶�PRELOLW\�
7KH�OLJKWLQJ�V\VWHP�RQ�WKH�EULGJH�DQG�WKH�VXUURXQGLQJ�DUHD�LV�QRW�DGHTXDWH�IRU�ZD\¿QGLQJ��PXOWL�XVHU�SUHVHQFH�RU�
PRELOLW\�YHKLFOHV��7KHUH�DUH�VHYHUDO�GDUN�VSRWV�RQ�ERWK�HQGV�DQG�LQ�WKH�PLGGOH�RI�WKH�GHFN��7KH�OLJKWLQJ�SROHV�DUH�QRW�
adequate to properly light the bridge. 
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([LVWLQJ�OLJKWLQJ�FRQGLWLRQ�RI�WKH�EULGJH

1RWZHJ�H[LVWLQJ�OLJKWLQJ�FRQGLWLRQ

,Q�1RWZHJ��WKH�OLJKWLQJ�FROXPQV�KDYH�JUHDW�VSDFLQJ�DQG�WKH\�DUH�UHWUR¿WWHG�ZLWK�ORZ�TXDOLW\�OHG�ODPSV��7KH�DUHD�LV�RYH-
UDOO�YHU\�GDUN�DQG�QRW�XQLIRUP��GXH�DOVR�WR�WKH�WUHH¶V�IROLDJH�WKDW�LV�EORFNLQJ�WKH�OLJKW�HPLVVLRQ�
6RPH�RI�WKH�UHVLGHQWLDO�HQWUDQFHV�DUH�EULJKWO\�OLW��ZKLOH�WKH�JUHHQ�HGJHV�RQ�WKH�RSSRVLWH�VLGH�DUH�WRWDOO\�LQ�GDUNQHVV��7KLV�
creates a very high contrast and unbalanced situation.
7KH�JUHHQ�HGJHV�DQG�WKH�RSHQLQJV�WR�VRPH�SOD\�DUHDV�FUHDWH�D�VHQVH�RI�XQHDVH�DQG�XQVDIHW\�IRU�WKH�HOGHUO\��ZKR�
SUHIHU�QRW�WR�ZDON�LQ�WKH�GDUN�



15

4.2.2 LIGHTING PRINCIPLES
7KH�SURMHFW�LQWHQGV�WR�FUHDWH�D�ZDUP�DQG�ZHOFRPLQJ�DWPRVSKHUH�IRU�WKH�XVHU��7KH�NH\�HOHPHQW�RI�WKH�URXWH�LV�WKH�SHGH-
VWULDQ�EULGJH��ZKLFK�UHTXLUHV�D�VLJQL¿FDQWO\�GLIIHUHQW�DSSURDFK�WR�WKH�H[LVWLQJ�VLWXDWLRQ��)ROORZLQJ�ERWK�WKH�IXQFWLRQDO�DQG�
DHVWKHWLF�DSSURDFK��WKH�SURMHFW�HQYLVDJHV�OLQHDU�DQG�XQLIRUP�OLJKWLQJ��LPSURYLQJ�WKH�WHFKQLFDO�SHUIRUPDQFH�RI�WKH�FXUUHQW�
V\VWHP�DQG�PDNLQJ�WKH�EULGJH�D�FOHDUO\�UHFRJQL]DEOH�ODQGPDUN�DW�QLJKW��2Q�ERWK�EDQNV�RI�WKH�FDQDO��LW�LV�QHFHVVDU\�WR�
LQWHUYHQH�WR�DYRLG�WKH�FXUUHQW�GDUN�FRQGLWLRQ�DQG�WKHUHIRUH�FUHDWH�DQ�LOOXPLQDWHG�DQG�UHFRJQL]DEOH�EDFNJURXQG��WR�LQFUH-
DVH�YLVLELOLW\�DQG�DOORZ�WKH�LGHQWL¿FDWLRQ�RI�REVWDFOHV��

Reference images

$ORQJ�SHGHVWULDQ�SDWKV��WKH�SULQFLSOH�RI�OLJKW�SURYLGHV�IRU�GHOLFDWH�DQG�XQLIRUP�OLJKWLQJ��FDSDEOH�RI�DGHTXDWHO\�LOOXPLQD-
WLQJ�WKH�SDWKV�ZLWKRXW�FUHDWLQJ�JODUH�DQG�IDYRULQJ�YHUWLFDO�OLJKWLQJ��ZKLFK�LV�HVVHQWLDO�IRU�UHFRJQL]LQJ�IDFHV�DQG�WKHUHIRUH�
IRU�LQFUHDVLQJ�SHUFHLYHG�VDIHW\��)LQDOO\��WKH�LQWURGXFWLRQ�RI�XQFRQYHQWLRQDO�OLJKWLQJ�HOHPHQWV�VXFK�DV�IHVWRRQ�OLJKWLQJ�
PDNHV�LW�SRVVLEOH�WR�FUHDWH�DQ�LQIRUPDO�DQG�LQWHUHVWLQJ�HQYLURQPHQW��DGGLQJ�FKDUDFWHU�WR�D�SODFH�WKDW��FXUUHQWO\��GRHV�QRW�
have recognizable elements at night.

Reference images

4.2.3 PROJECT DESCRIPTION
7KH�LQWHUYHQWLRQ�LQYROYHV�WKH�UHWUR¿WWLQJ�RI�H[LVWLQJ�OLJKWLQJ�¿[WXUHV�LQ�VRPH�SRLQWV�DQG�WKH�LQWURGXFWLRQ�RI�QHZ�OLJKW�
points in others.
 
The current lighting system of the bridge is inadequate both for the quantity and the quality of light. The project involves 
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WKH�UHPRYDO�RI�WKH�WZR�H[LVWLQJ�SROHV�LQ�WKH�FHQWHU�RI�WKH�EULGJH��7KLV�V\VWHP�WXUQV�RXW�WR�EH�REVROHWH�LQ�WHUPV�RI�RSWLFV�
DQG�OXPLQRXV�ÀX[��PDNLQJ�WKH�EULGJH�GDUN�DQG�XQSOHDVDQW�LQ�WKH�GDUN�KRXUV��7KH�QHZ�LQWHUYHQWLRQ�SURYLGHV�IRU�XQLIRUP�
DQG�FRQWLQXRXV�OLJKWLQJ�DORQJ�WKH�HQWLUH�H[WHQVLRQ�RI�WKH�EULGJH��7KHUH�DUH�OLQHDU�/('V�LQWHJUDWHG�DQG�KLGGHQ�LQ�WKH�KDQ-
GUDLO�FDSDEOH�RI�SURYLGLQJ�DGHTXDWH�OLJKWLQJ�IRU�XVHUV�DQG�PDNLQJ�WKH�EULGJH�LWVHOI�D�ODQGPDUN�HOHPHQW�LQ�WKH�QRFWXUQDO�
FRQWH[W�RI�WKH�QHLJKERUKRRG�
$W�WKH�WZR�ODQGLQJV�RI�WKH�EULGJH��VHDWLQJ�LV�SURYLGHG�QHDU�WKH�UDPSV�DQG�VWDLUV�OHDGLQJ�WR�WKH�EULGJH��7KH�OLJKWLQJ�LQ�
these areas is in continuity with the bridge. The linear LED of the handrails continues to integrate into the wooden seats 
DQG�FUHDWH�D�ZHOFRPLQJ�DUHD�IRU�XVHUV�FURVVLQJ�WKH�EULGJH��2Q�WKH�VKRSSLQJ�FHQWHU�VLGH��ÀRRGOLJKWV�DWWDFKHG�WR�WKH�
WUHH�EDVHV�LQ�WKH�EULGJH�DFFHVV�DUHD�DUH�DOVR�SODQQHG��7KLV�FKRLFH��LQ�DGGLWLRQ�WR�LQFUHDVLQJ�WKH�OLJKWLQJ�OHYHOV�DW�WKH�
SHGHVWULDQ�FURVVLQJ��LV�XVHIXO�IRU�JLYLQJ�WKH�DUHD�D�SDUWLFXODU�FKDUDFWHU��/DVWO\��VWLOO�LQ�FRUUHVSRQGHQFH�ZLWK�WKH�SHGHVWULDQ�
FURVVLQJ��WKH�LQWURGXFWLRQ�RI�D�VWUHHW�SROH�RQ�WKH�VLGHZDON�RQ�WKH�VLGH�RI�WKH�VKRSSLQJ�FHQWHU�LV�HQYLVDJHG��FDSDEOH�RI�
increasing the illuminance values   and guaranteeing visibility to pedestrians crossing the street since the street lighting 
V\VWHP�H[LVWLQJ�DW�WKLV�SRLQW�LV�LQHIIHFWLYH��LQDGHTXDWH�DQG�REVWUXFWHG�E\�YHJHWDWLRQ�

Bridge lighting concept

%HWZHHQ�WKH�EULGJH�DQG�2VGRUSHU�%DQ��RQ�WKH�RWKHU�KDQG��WKH�UHWUR¿WWLQJ�RI�WKH�OLJKWLQJ�¿[WXUHV�LV�SODQQHG�ZLWK�QHZ�/('�
KHDGV�ZLWK�V\PPHWULFDO�RSWLFV�DQG�WKH�SRVVLELOLW\�RI�DGMXVWLQJ�WKH�FRORU�WHPSHUDWXUH�DQG�HPLWWHG�ÀX[��7KLV�LQWHUYHQWLRQ��
LQ�DGGLWLRQ�WR�VLJQL¿FDQWO\�LQFUHDVLQJ�WKH�HQHUJ\�HI¿FLHQF\�RI�WKH�OXPLQDLUHV��DOORZV�G\QDPLF�FRQWURO�RI�WKH�OLJKWLQJ��SUR-
YLGLQJ�WKH�SRVVLELOLW\�RI�FUHDWLQJ�SUH�VHW�OLJKWLQJ�VFHQDULRV�DFFRUGLQJ�WR�WKH�QHHGV�RI�WKH�UHVLGHQWV��HVSHFLDOO\�WKH�HOGHUO\��
)XUWKHUPRUH��WKHVH�OXPLQDLUHV�ZLOO�EH�FKDUDFWHUL]HG�E\�&5,�����FDSDEOH�RI�SURYLGLQJ�QDWXUDO�FRORU�UHQGHULQJ��VLJQL¿FDQWO\�
KLJKHU�WKDQ�WKH�SHUIRUPDQFH�RI�WKH�H[LVWLQJ�V\VWHP��7KH�RSWLFV�RI�WKHVH�OXPLQRXV�ERGLHV��LQ�DGGLWLRQ�WR�JXDUDQWHHLQJ�
DGHTXDWH�OHYHOV�RI�LOOXPLQDQFH�RQ�WKH�URDG�VXUIDFH��SURYLGH�KLJK�LOOXPLQDQFHV�RQ�WKH�YHUWLFDO�SODQH��LQFUHDVLQJ�WKH�UHFR-
JQLWLRQ�RI�IDFHV�DQG��WKHUHIRUH��WKH�SHUFHLYHG�VDIHW\� 
The intervention proposal is completed by the introduction of festoon lighting on the rows of trees in Notweg.This choice 
DOORZV�WR�FUHDWH�DQ�LQIRUPDO�DQG�ZHOFRPLQJ�DWPRVSKHUH��DGGLQJ�FKDUDFWHU��DQG�YDOXH�WR�D�SODFH�WKDW�DSSHDUV�DQRQ\-
PRXV�LQ�WKH�GDUN�KRXUV�

Bridge lighting nd landing conceot
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NERI LANG GVA HL ART 1615 DWT NERI ANTARES

 
Optic �[�W\SH�,,, Optic 120° Optic 7\SH�,9
Power ���: Power ���: Power ���:
Flux 5500 lm Flux 902 lm Flux 9000 lm
TCC 7:������.�������.� TCC 7:������.�������.� TCC 3000 K
CRI 90 CRI 80 CRI 90

LUCE & LIGHT GINKO 3.0 INTEGRAL LED GOLF BALL

 
Optic 42° Optic Clear
Power ���: Power ����:
Flux 1343 lm Flux 470 lm
TCC 2700 K TCC 2700 K
CRI 90 CRI 80

4.2.4 RESULTS
7KH�WHFKQLFDO�SHUIRUPDQFH�RI�WKH�OLJKWLQJ�SURSRVDO�KDV�EHHQ�DQDO\VHG�XVLQJ�D�OLJKWLQJ�VLPXODWLRQ�VRIWZDUH��'LDOX[�(92�
YHUVLRQ�������
 
Software calculation shows how the new lighting proposal with luminaires integrated into the handrails and seat 
JXDUDQWHHV�WR�OLJKW�LQ�OLQH�ZLWK�WKH�UHJXODWRU\�UHTXLUHPHQWV�DQG�YHU\�XQLIRUP��HVSHFLDOO\�DW�WKH�SDUDSHWV��7KH�OLJKW�IDGHV�
JHQWO\�WRZDUGV�WKH�FHQWHU�RI�WKH�EULGJH��FRQWLQXLQJ�WR�JXDUDQWHH�DGHTXDWH�LOOXPLQDQFH�YDOXHV��)XUWKHUPRUH��WKH�FKRLFH�
RI�WKH�W\SH�RI�OXPLQDLUHV�DQG�WKHLU�SRVLWLRQ�DYRLG�JODUH�SKHQRPHQD�IRU�XVHUV��LQFUHDVLQJ�YLVXDO�FRPIRUW��HVSHFLDOO\�IRU�WKH�
elderly.

Software calculation
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2.

Software calculation

7KH�LPDJH�DERYH�LOOXVWUDWHV�WKH�OLJKWLQJ�ZLWK�WKH�QHZ�KHDGV�LQVWDOOHG�RQ�WKH�H[LVWLQJ�SROHV��$OVR�LQ�WKLV�FDVH�WKH�VLPX-
ODWLRQ�FRQ¿UPV�FRPSOLDQFH�ZLWK�WKH�LOOXPLQDQFH�YDOXHV���HVWDEOLVKHG�E\�WKH�UHJXODWLRQV��)XUWKHUPRUH��LW�FDQ�EH�VHHQ�KRZ�
WKH�RSWLFV�DUH�IXQFWLRQDO�IRU�LOOXPLQDWLQJ�WKH�VWUHHW�OHYHO�DQG�WKH�VLGHZDON��ZLWKRXW�VSLOO�OLJKW�RQ�WKH�IDFDGHV�RI�WKH�EXLOGLQ-
gs. 

4.2.5 FUTURE OPPORTUNITIES
,Q�DGGLWLRQ�WR�WKH�LQWHUYHQWLRQ�SURSRVDO�GHVFULEHG�DERYH��WKH�UHVXOWV�RI�WKH�VLWH�LQVSHFWLRQV�DQG�WKH�IHHGEDFN�IURP�WKH�
ZRUNVKRSV�XQGHUOLQHG�RWKHU�DUHDV�WKDW�PD\�EH�WKH�REMHFW�RI�SRWHQWLDO�IXWXUH�LQWHUYHQWLRQV�
 
,Q�SDUWLFXODU��WKH�HOGHUO\�ZKR�SDUWLFLSDWHG�LQ�WKH�ZRUNVKRS�KLJKOLJKWHG�WKH�GLI¿FXOW\�RI�DFFHVVLQJ�WKH�EULGJH�GXH�WR�WKH�
EDUULHUV�RQ�ERWK�VLGHV��$OWKRXJK�WKH\�KDYH�WKH�SUHYHQWLYH�IXQFWLRQ�RI�UHGXFLQJ�WKH�VSHHG�RI�F\FOLVWV��WKHVH�EDUULHUV�
FUHDWH�DFFHVV�SUREOHPV�GXH�WR�WKHLU�VKDSH�DQG�SRVLWLRQ��FDXVLQJ�ORQJ�TXHXHV��HVSHFLDOO\�IRU�WKH�HOGHUO\�LQ�ZKHHOFKDLUV�
RU�ZLWK�PRELOLW\�DLGV��7KH�UHGHVLJQ�RI�WKHVH�EDUULHUV�ZLWK�PRUH�IXQFWLRQDO�HOHPHQWV�ZRXOG�LPSURYH�VLJQL¿FDQWO\�WKH�
accessibility

Barrier of the bridge
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5. BOLOGNA

([WHQVLRQ�RI�WKH�SURMHFW���������P2

Lighting points: 103

7KH�VHOHFWHG�GLVWULFW�IRU�WKH�%RORJQD�8//�LV�6DYHQD��D�VXEXUE�RI�WKH�FLW\�DERXW����NLORPHWUHV�IURP�WKH�FHQWUH��$V�ZLWK�
WKH�RWKHU�WZR�VLWHV��6DYHQD�LV�D�PRGHUQLVW�SRVW�ZDU�GHYHORSPHQW�RI�����VWRUH\�DSDUWPHQW�EORFNV�VXUURXQGHG�E\�RSHQ�
VSDFHV��,W�LV�PRVWO\�UHVLGHQWLDO�ZLWK�VRPH�FRPPHUFLDO�SURSHUW\�DURXQG�3LD]]D�/DPEUDNLV��WKH�VLWH�FKRVHQ�IRU�OLJKWLQJ�
intervention.
 

The district in relation to the city centre

,Q�WHUPV�RI�GHPRJUDSKLF��VRFLDO�DQG�HFRQRPLF�LQGLFDWRUV��PRVW�DUHDV�LQ�WKH�QHLJKERXUKRRG�VFRUH�PLGGOH�KLJK�WR�KLJK�
YDOXHV�RQ�WKH�GHPRJUDSKLF�IUDJLOLW\�LQGH[�VXSSOLHG�E\�WKH�0XQLFLSDOLW\�RI�%RORJQD��7KH�6DYHQD�QHLJKERXUKRRG�KDV�D�SR-
SXODWLRQ�RI�DURXQG��������SHRSOH��ZLWK�DQ�DJH�DYHUDJH�RI�������ZHOO�DERYH�WKH�FLW\¶V�DYHUDJH�RI��������$YHUDJH�SHU�FDSL-
WD�LQFRPH�LV�VOLJKWO\�EHORZ�WKH�DYHUDJH��DV�LV�WKH�SHUFHQWDJH�RI�JUDGXDWHV�DQG�WKH�HPSOR\PHQW�UDWH��2Q�WKH�RWKHU�KDQG��
the percentage of families with per-capita income below threshold is lower than the city’s average.

:LWKLQ�6DYHQD��WKH�DUHD�VHOHFWHG�IRU�WKH�8//�DQG�OLJKWLQJ�LQWHUYHQWLRQ�LV�3LD]]D�/DPEUDNLV�DQG�DGMDFHQW�DUHDV��$V�
UHSRUWHG�LQ�$QQH[����WKH�VWDWLVWLFDO�DUHD�1����µ'XH�0DGRQQH¶��LQ�ZKLFK�/DPEUDNLV�VTXDUH�LV�ORFDWHG��KDG�D�SRSXODWLRQ�
RI�������LQKDELWDQWV�DW�WKH�HQG�RI�������7KH�UHFWDQJOH�VKDSHG�DUHD�LV�ORFDWHG�DW�WKH�QRUWK�HDVW�RI�WKH�QHLJKERXUKRRG��
FOHDUO\�ERXQGHG�E\�ODUJH�URDGV��$V�IRU�WKH�GLVWULFW�DV�D�ZKROH��WKH�'XH�0DGRQQH�DUHD�KDV�D�KLJK�GHPRJUDSKLF�IUDJLOLW\�
LQGH[��6RFLDO�LQGLFDWRUV�VKRZ�KLJK�IRUHLJQ�SRSXODWLRQ�WXUQRYHU��DQG�SHUFHQWDJH�RI�VLQJOH�SDUHQW�IDPLOLHV�DQG�KHDOWK�
IUDJLOLW\�DERYH�WKH�FLW\¶V�DYHUDJH��7KH�UHPDLQLQJ�LQGLFDWRUV�DUH�ZLWKLQ�RU�VOLJKWO\�EHORZ�WKH�FLW\¶V�DYHUDJH��UHVXOWLQJ�LQ�
DQ�RYHUDOO�LQGH[�RI�VRFLDO�IUDJLOLW\�ZLWKLQ�DYHUDJH��(FRQRPLF�LQGLFDWRUV�DUH�DURXQG�RU�VOLJKWO\�DERYH�WKH�FLW\¶V�DYHUDJH��
UHVXOWLQJ�LQ�DQ�HFRQRPLF�IUDJLOLW\�LQGH[�ZLWKLQ�RU�VOLJKWO\�EHORZ�DYHUDJH�



20

The case study area

5.1 SOCIAL RESEARCH AND COMMUNITY ENGAGEMENT BASIS FOR BOLOGNA LIGHTING 
DESIGN
'HWDLOV�RI�UHVHDUFK�DQG�HQJDJHPHQW�DFWLYLWLHV�FDQ�EH�IRXQG�LQ�WKH�$SSHQGL[���7KH�IROORZLQJ�GLVFXVVLRQ�LV�QRW�D�
FRPSUHKHQVLYH�DQDO\VLV�RI�WKH�UHVHDUFK�DQG�HQJDJHPHQW�PDWHULDO��EXW�UDWKHU�IRFXVHV�RQ�WKH�¿QGLQJV�WKDW�ZHUH�PRVW�
IRUPDWLYH�IRU�GHVLJQ�GLVFXVVLRQV��VWUDWHJLHV�DQG�¿QDO�GHFLVLRQV��,Q�WKH�LQWHUHVW�RI�EUHYLW\��PRVW�LWHPV�DUH�OLVWHG�DV�EXOOHW�
SRLQWV��7KH�GLVFXVVLRQ�LV�RUJDQLVHG�LQ�DFFRUG�ZLWK�WKH�PHWKRGRORJ\�SUHVHQWHG�LQ�WKH�LQWURGXFWLRQ�WR�WKLV�GHOLYHUDEOH��
comprising three levels of interconnected analysis. 

5.1.1  THE SOCIAL ORGANIZATION OF AGEING IN BOLOGNA
• %(,1*�$&7,9(�$&7,9(�$*(,1*

‘Being active’ is largely understood by the elderly as the ability to maintain informal social connections by participa-
WLQJ�LQ�HYHU\GD\�LQWHUDFWLRQV�LQ�WKH�VTXDUH��WDNLQJ�ZDONV�DQG�FKDWWLQJ�

• 38%/,&�63$&(
(QRUPRXV�YDOXH�DFFRUGHG�WR�SXEOLF�VSDFH��SDUWLFXODUO\�3LD]]D�/DPEUDNLV�DV�KHDUW�RI�WKH�µYLOODJH¶��DSSUHFLDWLRQ�RI�
PL[HG�DQG�LQWHUJHQHUDWLRQDO�XVH�GHVSLWH�WHQVLRQV�RYHU�FKLOGUHQ�LQ�WKH�VTXDUH�

• SOCIAL CONNECTION
Elders emphasize informal social connections through every day encounters in the square and regular meeting 
VSRWV�JRLQJ�EDFN�JHQHUDWLRQV��SDUDOOHO�VRFLDO�QHWZRUN�WKURXJK�SDULVK�LQVWLWXWLRQV�ZKLFK�DUH�LQ�VRPH�WHQVLRQ�ZLWK�
LQIRUPDO�VRFLDELOLW\�LQ�/DPEUDNLV��

• 62&,$/�9$/8(
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;

• &$5(�$1'�&,7,=(16+,3
(OGHUV�ORRN�WR�IDPLO\�DQG�LQIRUPDO�QHWZRUNV�IRU�VXSSRUW�UDWKHU�WKDQ�VRFLDO�RU�KHDOWK�VHUYLFHV�

• 6+$5,1*�63$&(�±�,'(17,7<�$1'�2:1(56+,3
Strong awareness that the older generation of long-time inhabitants is gradually dying out while new waves of 
VWXGHQWV��JHQWUL¿HUV�DQG�UHIXJHHV�DUH�PRYLQJ�LQ��H[HPSOL¿HG�E\�QHZ�WRZHU�EORFNV�LQ�SURFHVV�RI�FRQVWUXFWLRQ���
FRQVLGHUDEOH�WROHUDQFH�PL[HG�ZLWK�QRVWDOJLD�DQG�ORVV�
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5.1.2 SOCIO-SPATIAL ANALYSIS:
• 3LD]]D�/DPEUDNLV�LV�KLJKO\�YDOXHG�DHVWKHWLFDOO\��VRFLDOO\�DQG�SUDFWLFDOO\���HOGHU�UHVLGHQWV�DUH�YHU\�UHÀH[LYH�DQG�DUWL-

FXODWH�DERXW�WKH�FRPSOH[�SDWWHUQV�RI�VSDWLDO�XVH�
• 9HU\�HIIHFWLYH�LQIRUPDO�]RQLQJ�RI�VSDFH�DQG�WLPH�LQ�WKH�SLD]]D�EHWZHHQ�GLIIHUHQW�XVHUV�DQG�XVHV��OLJKWLQJ�GHVLJQ�

QHHGV�WR�DFNQRZOHGJH�DQG�VXSSRUW�WKLV�LQIRUPDO�VWUXFWXULQJ�
• :KHUHDV�/DPEUDNLV�ZDV�RQFH�WKH�FHQWUH�RI�ORFDO�UHWDLO�DQG�FRPPHUFLDO�DFWLYLW\��WKH�FHQWUH�RI�VXFK�DFWLYLW\�KDV�

VKLIWHG�WR�H[WHUQDO�VXSHUPDUNHWV�DQG�PDOOV��WKH�SRVVLELOLWLHV�RI�UH�DFWLYDWLRQ��DQG�GDQJHUV�RI�IXUWKHU�GHFOLQH�DUH�RI�
everyday concern to older residents;

5.1.3 SITE SPECIFIC ANALYSIS: 
• 7KH�FXUUHQW�DWPRVSKHUH�RI�WKH�VTXDUH��µ7KH�OLWWOH�3DULV¶��LV�PXFK�ORYHG�DQG�QHHGV�WR�EH�SUHVHUYHG��DHVWKHWLF�

MXGJHPHQWV�RQ�TXDOLW\�DQG�ORFDWLRQ�RI�OLJKW�ZHUH�IDU�PRUH�H[SOLFLW�KHUH�WKDQ�LQ�WKH�RWKHU�WDUJHW�GLVWULFWV��WKLV�DHVWKHWLF�
was shared across the generations;

• 5HVLGHQWV�ZHUH�DZDUH�RI�YHU\�VSHFL¿F�ORFDWLRQV�WKDW�FRXOG�EH�VXSSRUWHG�WKURXJK�OLJKWLQJ��VXFK�DV�VLWWLQJ�VSRWV��DQ�
DFWLYLW\�DUHD��WKH�DUFDGH��

5.2 DESIGN PHASE
:LWKLQ�WKLV�DQDO\VLV��GHVLJQ�ZRUN�DQG�FRQVXOWDWLRQ�SULRULWL]HG�WKH�IROORZLQJ�FRQFHUQV�
• 1HHG�IRU�D�GHVLJQ�WKDW�DGGUHVVHG�DQG�UHVSHFWHG�HOGHUO\�UHVLGHQWV�YHU\�H[SOLFLW�FRQFHUQ�ZLWK�OLJKWLQJ�DHVWKHWLFV��D�

GHVLUH�WR�PDLQWDLQ�D�FRV\��LQWLPDWH��IULHQGO\�DQG�DWWUDFWLYH�DWPRVSKHUH�WKURXJK�ZDUP�DQG�KXPDQ�OHYHO�OLJKW�
• 7KH�GHVLJQ�QHHGV�WR�UHVSHFW�FXUUHQW�]RQLQJ�RI�WKH�VSDFH�JLYHQ�D�FOHDU�HFRORJ\�RI�PL[HG�DQG�LQWHUJHQHUDWLRQDO�XVH��

GHVLJQ�ZDV�H[SOLFLW�RULHQWHG�WR�VRFLDO�UHVHDUFK�¿QGLQJV�DERXW�FXUUHQW�XVH��DV�WKH�JDWKHULQJ�DUHD�DW�WKH�HQG�
• /LJKWLQJ�GHVLJQ�QHHGHG�WR�VXSSRUW�D�GHVLUH�IRU�UHDFWLYDWLRQ��RU�DW�OHDVW�SUHVHUYLQJ�WKH�FXUUHQW�VHQVH�RI�VRFLDO�

G\QDPLVP��SDUWLFXODUO\�E\�SURYLGLQJ�DQ�DWWUDFWLYH�DQG�DQLPDWLQJ�UHQRYDWLRQ�WR�WKH�DUFDGH�

7KH�LQWHUYHQWLRQ�IRFXVHV�RQ�WKH�VTXDUH�DQG�WKH�VXUURXQGLQJ�DUHDV���)ROORZLQJ�WKH�LQIRUPDWLRQ�FROOHFWHG�GXULQJ�WKH�ZRUN-
VKRSV��WKH�SURSRVDO�LQWHQGV�WR�VROYH�WKH�SUREOHPV�UHODWHG�WR�SRRU�OLJKWLQJ�LQ�WKH�DFFHVV�DUHDV�WR�WKH�VTXDUH�DQG�WR�JLYH�
WKH�VTXDUH�WKDW�VHQVH�RI�D�3DULVLDQ�YLOODJH��DV�WKH�HOGHUO\�OLNH�WR�GH¿QH�WKH�VTXDUH��7KHUHIRUH��LQ�DGGLWLRQ�WR�WKH�VTXDUH��
WKH�LQWHUYHQWLRQ�H[WHQGV�WR�WKH�EXLOGLQJV�DUFDGHV�LQ�YLD�'DOOROLR�DQG�YLD�7DFFRQL��WKH�JUHHQ�DUHD�LQ�IURQW�RI�WKH�QHZV-
stand and the gathering point near the statue. The current lighting is not critical in terms of the amount of light inside the 
VTXDUH�RU�XQGHU�WKH�DUFDGHV��EXW�WKH�OLJKWLQJ�HIIHFW�DQG�WKH�OLJKWLQJ�¿[WXUHV�GR�QRW�FRQWULEXWH�WR�FUHDWLQJ�D�ZHOFRPLQJ�
atmosphere in the square.  
,Q�SDUWLFXODU��WKH�QHZ�GHVLJQ�DLPV�WR�FUHDWH�G\QDPLF�OLJKWLQJ��FDSDEOH�RI�FUHDWLQJ�D�ZHOO�UHFRJQL]DEOH�FKDUDFWHU�DQG�HQ-
FRXUDJLQJ�WKH�XVH�RI�WKH�VSDFHV�E\�WKH�HOGHUO\�SRSXODWLRQ�HYHQ�LQ�DIWHU�GDUN�KRXUV��ZLWK�DFWLYLWLHV�WKDW�FDQQRW�EH�FDUULHG�
RXW�ZLWK�WKH�H[LVWLQJ�OLJKWLQJ�V\VWHP�

([LVWLQJ�GD\OLJKW�VLWH�YLVLW
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5.2.1 EXISTING CONDITION
3LD]]D�/DPEUDNLV�LV�OLW�ZLWK�SHGHVWULDQ�VW\OH�FROXPQV��7KHVH�DUH�VWLOO�OHJDF\�WHFKQRORJ\��EHLQJ�ORZ�SUHVVXUH�VRGLXP��
7KH�OLJKWLQJ�OHYHO�LV�KLJK�DQG�JHQHUDOO\�WKH�DUHD�IHHOV�VDIH��EXW�GRHV�QRW�VXSSRUW�DQ\�DFWLYLWLHV�WKH�FLWL]HQV�DUH�XVLQJ�WKH�
VTXDUH�IRU��SOD\��ERRN�FOXE��WDEOH�JDPHV��VWUHHW�PDUNHW��«�

7KH�DUFDGH�FHLOLQJ�PRXQWHG�OLJKWLQJ�FRQVLVWV�LQ�FHLOLQJ�PRXQWHG�SODVWLF�EXONKHDG�ZLWK�ÀXRUHVFHQW�VRXUFHV��7KLV�ROG�WHFK-
QRORJ\�LV�LQDGHTXDWH�DQG�QRW�DWPRVSKHULF��&LWL]HQV�FRPSODLQ�DERXW�EHLQJ�GDUN�DQG�QRW�VDIH��7KH�ODFN�RI�DFWLYLWLHV�DQG�OLW�
shopfronts is also problematic.
9LD�7DFFRQL���9LD�'DOOROLR�KDYH�QHZ�VWUHHW�OLJKWLQJ��7KH�UHFHQW�UHWUR¿W�ZLWK�/('�LV�RQH�RI�WKH�LWHPV�FLWL]HQV�DUH�FRPSODL-
ning the most. The City of Bologna got complaints about low level lighting and very glary and cold white colour of light.

([LVWLQJ�OLJKWLQJ�FRQGLWLRQ�LQ�WKH�VTXDUH

([LVWLQJ�OLJKWLQJ�FRQGLWLRQ�LQ�DFFHVV�DUHDV
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5.2.2 LIGHTING PRINCIPLES
7KH�SURMHFW�DLPV�WR�JLYH�WKH�VTXDUH�WKH�FKDUDFWHU�RI�D�3DULVLDQ�YLOODJH�DW�QLJKW��ERWK�WKURXJK�WKH�OLJKWLQJ�HIIHFW�DQG�WKH�
shape of the luminaires. 
,Q�WKH�VTXDUH��WKHUHIRUH��WKH�IRFXV�LV�RQ�ZDUP�OLJKWLQJ��FDSDEOH�RI�DGDSWLQJ�WR�RWKHU�OLJKWLQJ�VFHQDULRV�VKRXOG�SDUWLFXODU�
DFWLYLWLHV�UHTXLUH�LW��7KH�OLJKWLQJ�¿[WXUHV¶�VKDSH�UHFDOOV�KLVWRULF�ODQWHUQV��ZKLOH�VWLOO�JXDUDQWHHLQJ�WKH�KLJK�WHFKQRORJLFDO�
performance typical of LEDs. 
,QGLUHFW�OLJKWLQJ�LV�SURSRVHG�IRU�WKH�DUFDGHV��WR�FUHDWH�D�YLVXDOO\�SOHDVLQJ�EDFNJURXQG�IRU�XVHUV�RI�WKH�VTXDUH�DQG�IXQ-
FWLRQDO�IRU�WKRVH�ZDONLQJ�DORQJ�WKH�VKRSIURQWV��

Reference images

)RU�JDWKHULQJ�SRLQWV�DQG�JUHHQ�DUHDV��WKH�JRDO�LV�WR�FUHDWH�IXQFWLRQDO�OLJKWLQJ�IRU�WKH�RQJRLQJ�DFWLYLWLHV�WKURXJK�PXOWL�KH-
DG�SROHV��ZKLOH�PDLQWDLQLQJ�D�ZDUP�DQG�ZHOFRPLQJ�FKDUDFWHU��,Q�WKH�FXUUHQWO\�XQOLW�JUHHQ�DUHD��WKHVH�OXPLQDLUHV�ZLOO�
provide functional light to increase the sense of security.

Reference images

5.2.3 PROJECT DESCRIPTION
7KH�LQWHUYHQWLRQ�LQ�WKH�VTXDUH�LQWHQGV�WR�PDLQWDLQ�WKH�H[LVWLQJ�SROHV�DQG�UHSODFH�WKH�KHDG�ZLWK�FODVVLF�VKDSHG�ODQWHUQV�
HTXLSSHG�ZLWK�D�G\QDPLF�/('�PRGXOH��FDSDEOH�RI�UHJXODWLQJ�WKH�ÀX[�DQG�FRORU�WHPSHUDWXUH�� 
 
)RU�WKH�H[SHULPHQWDWLRQ�SKDVH��KDOI�RI�WKH�¿[WXUHV�ZLOO�EH�HTXLSSHG�ZLWK�&5,����DQG�WKH�RWKHU�KDOI�&5,�����7KLV�
GLVWLQFWLRQ�ZLOO�KHOS�WKH�VWXG\�WR�HYDOXDWH�ZKHWKHU�WKH�GLIIHUHQFH�LQ�FRORU�UHQGHULQJ�LV�SHUFHSWLEOH�E\�XVHUV��HVSHFLDOO\�WKH�
HOGHUO\��'XULQJ�WKH�\HDU�RI�WHVWLQJ��SHRSOH¶V�KDELWV�ZLOO�EH�DQDO\]HG�DQG�WKH�PRVW�FURZGHG�DUHDV�RI�WKH�VTXDUH�ZLOO�EH�
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VWXGLHG��)XUWKHUPRUH��WKH�V\VWHP�ZLOO�EH�GLYLGHG�LQWR�VHSDUDWH�FRQWURO�JURXSV�WR�VZLWFK�RII�VRPH�OXPLQDLUHV�DQG�HYDOXDWH�
the impact on users.  
 
3URMHFWRUV�ZLOO�EH�LQVWDOOHG�RQ�WKH�SLOODUV�RI�WKH�DUFDGH��7KH�SDWK�OLJKWLQJ�ZLOO�WKHUHIRUH�EH�LQGLUHFW��WR�JXDUDQWHH�YHU\�
KLJK�OHYHOV�RI�XQLIRUPLW\�RQ�WKH�JURXQG�DQG�DYRLG�JODUH�HIIHFWV��YHU\�GLVWXUELQJ�LQ�WKH�HYHQLQJ�KRXUV�IRU�WKH�HOGHUO\�
SRSXODWLRQ���7KLV�VROXWLRQ�ZLOO�FRPSOHWHO\�UHSODFH�WKH�H[LVWLQJ�V\VWHP��ZKLFK�LV�LQHIIHFWLYH�DQG�LQDGHTXDWH��)XUWKHUPRUH��
QHZ�OLJKW�SRLQWV�DUH�DOVR�SODQQHG�LQ�WKH�SDWKV�WKDW�FRQQHFW�WKH�VTXDUH�WR�YLD�'DOOROLR��JXDUDQWHHLQJ�D�JUDGXDO�DGDSWDWLRQ�
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 
EDFNJURXQG�LQ�FRQWLQXLW\�ZLWK�WKH�VTXDUH��JLYLQJ�D�QHZ�IHHHOLQJ�RI�ZHOFRPH�DQG�QHZ�OLIH�ZLWKLQ�LW�

6TXDUH�OLJKWLQJ�FRQFHSW

Arcades and access area lighting concept

)RU�WKH�JDWKHULQJ�DUHD�QHDU�WKH�VWDWXH�GHGLFDWHG�WR�/DPEUDNLV��WKH�LQWHUYHQWLRQ�LQYROYHV�WKH�UHSRVLWLRQLQJ�RI�WKH�H[LVWLQJ�
EHQFKHV�WR�EH�RULHQWHG�WRZDUGV�WKH�VTXDUH��ZKLFK�LQ�WKH�HYHQLQJ�ZLOO�RIIHU�D�SOHDVDQW�YLVXDO�EDFNJURXQG��7KLV�FKRLFH�
GHULYHV�IURP�D�UHTXHVW�WKDW�HPHUJHG�GXULQJ�WKH�ZRUNVKRSV��WKH�HOGHUO\�FRPPXQLW\�RUJDQL]HV�PHHWLQJV�DQG�SXEOLF�
UHDGLQJV��HVSHFLDOO\�RQ�VXPPHU�HYHQLQJV��7KH�QHZ�DUUDQJHPHQW�ZLOO�HQVXUH�D�PRUH�FRPIRUWDEOH�OD\RXW��$OVR��D�PXOWL�
KHDG�SROH�ZLWK�WKUHH�/('�VSRWOLJKWV�ZLOO�OLJKW�WKLV�VSDFH��(DFK�OXPLQDLUH�ZLOO�EH�LQ�VHSDUDWH�FLUFXLW��8VHUV�ZLOO�EH�DEOH�WR�
DGMXVW�OLJKWLQJ��ÀX[HV�DQG�FRORU�WHPSHUDWXUHV�RI�HDFK�VSRW��GHSHQGLQJ�RQ�WKH�DFWLYLW\�LQ�SURJUHVV�
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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 
FULWLFLVP�GXH�WR�WKH�GDUNQHVV�DQG�ODFN�RI�VHFXULW\�

Book club area lighting concept

NERI 803 NERI PICTOR NERI NEBULA

 
Optic 7\SH�9� Optic 7\SH�,9 Optic 7\SH�9
Power ���: Power ���: Power ���:
Flux 4500 lm Flux 1000 lm Flux �����OP
TCC 7:������.�������.� TCC 7:������.�������.� TCC 7:������.�������.�
CRI 90 CRI 90 CRI 90

Lighting concept - Section 1
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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 
LQVWDOOHG�WR�JUDGXDOO\�UHGXFH�WKH�HPLWWHG�ÀX[�DQG�HYDOXDWH�WKH�UHDFWLRQ�RI�XVHUV� 

The indirect lighting of the arcade simulated in the software shows values in accordance with the standards and a very 
KLJK�XQLIRUPLW\��7KH�UHVXOWV�KLJKOLJKW�DOVR�KLJK�YHUWLFDO�LOOXPLQDQFH�YDOXHV��XVHIXO�IRU�SURPSW�LGHQWL¿FDWLRQ�RI�WKH�IDFHV�RI�
SHRSOH�ZDONLQJ�XQGHU�WKH�DUFDGHV�

Lighting concept - Section 2

Software calculation






























