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ANNEX A ADDITIONAL, UNLIMITED 

LIST OF STANDARDS RELATED TO THE 
STUDY 

Reference Title 

    

Lighting in General 

EN 12665:2011 
‘Light and lighting - Basic terms and criteria for specifying 

lighting requirements’ 

CIE S 017/E:2011 ‘ILV: International lighting vocabulary, new 

IEC/TR 60887:2010 (ed3.0) ‘Glass bulb designation system for lamps’ 

EN 61231:2010/ A1:2013 ‘International lamp coding system (ILCOS)’ 

CIE 019.21:1981 

‘An analytic model for describing the influence of lighting 

parameters upon visual performance, 2nd ed., Vol.1.: 

Technical foundations’ 

CIE 019.22:1981 

‘An analytic model for describing the influence of lighting 

parameters upon visual performance, 2nd ed., Vol.2.: 

Summary and application guidelines’ 

Lamps (excluding LED) 

EN 50285:1999 
‘Energy efficiency of electric lamps for household use - 

Measurement methods.’ 

EN 60064:1995/ A4:2007 ‘Tungsten filament lamps for domestic and similar general 

lighting purposes - Performance requirements’. A5:2009 

EN 60081:1998/ A4:2010 A5:2013 
‘Double-capped fluorescent lamps - Performance 

specifications.’ 

EN 60188:2001 
‘High-pressure mercury vapour lamps - Performance 

specifications’ 

EN 60192:2001 
‘Low pressure sodium vapour lamps - Performance 

specifications’ 

EN 60357:2003/ A1:2008 A3:2011 
‘Tungsten halogen lamps (non-vehicle) - Performance 

specifications’ 

EN 60630:1998/ FprA7:2014 (under 

approval) 
‘Maximum lamp outlines for incandescent lamps’ 

IEC 61126:1992/ ‘Procedure for use in the preparation of maximum lamp 

outlines’ Am2 ed1.0 :2005 

EN 60662:2012 
‘High-pressure sodium vapour lamps. Performance 

specifications’ 

EN 60901:1996/ A4:2008  FprA6:2012 

(under approval) 

‘Single-capped fluorescent lamps – Performance 

specifications’ 

EN 60969:1993/ A2:2000 ; FprEN 

60969:2013          (under approval) 

‘Self-ballasted lamps for general lighting services – 

Performance requirements’ 

EN 61167:2011 ‘Metal halide lamps - Performance specifications.’ 

EN 61228:2008 
‘Fluorescent ultraviolet lamps used for tanning - 

Measurement and specification method’ 

IEC/TR 61341                          EN 

61341:2011 

‘Method of measurement of centre beam intensity and 

beam angle(s) of reflector lamps’ 
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EN 61549:2003/ A3:2012 ‘Miscellaneous lamps’ 

EN 62639:2012 
‘Fluorescent induction lamps - Performance 

specifications.’ 

EN 2240-001:2009 
‘Aerospace series - Lamps, incandescent - Part 001: 

Technical specification’ 

CIE 153:2003 
‘Report on intercomparison of measurements of the 

luminous flux of high-pressure sodium lamps’ 

Lamp Caps and Holders 

EN 60061-1:1993/ A41:2009 

A50:2014 

‘Lamp caps and holders together with gauges for the 

control of interchangeability and safety - Part 1: Lamp 

caps’ 

EN 60061-2:1993/ A47:2014 

‘Lamp caps and holders together with gauges for the 

control of interchangeability and safety - Part 2: 

Lampholders’ 

EN 60061-3:1993/ A48:2014 
‘Lamp caps and holders together with gauges for the 

control of interchangeability and safety - Part 3: Gauges’ 

EN 60061-4:1992/A9:2005 

‘Lamp caps and holders together with gauges for the 

control of interchangeability and safety - Part 4: 

Guidelines and general information’ 

EN 60238:2004/ A2:2011 ; FprEN 

60238:2013         (under approval) 
‘Edison screw lampholders’ 

EN 60360:1998 
‘Standard method of measurement of lamp cap 

temperature rise’ 

EN 60399:2004/ A1:2008 ‘Barrel thread for lampholders with shade holder ring’ 

EN 60400:2008/ FprA2:2014 (under 

approval) 

‘Lampholders for tubular fluorescent lamps and 

starterholders’ 

EN 60838-1:2004/ A2:2011 ; FprEN 

60838-1:2013 under approval 

‘Miscellaneous lampholders - Part 1: General 

requirements and tests’ 

EN 60838-2-1:1996/ A2:2004 
‘Miscellaneous lampholders - Part 2-1: Particular 

requirements - Lampholders S14’ 

EN 60838-2-2:2006/ A1:2012 
‘Miscellaneous lampholders - Part 2-2: Particular 

requirements - Connectors for LED-modules’ 

Project EN/IEC 60838-2-3 (under 

approval) 

‘Miscellaneous lampholders - Part 2-3: Particular 

requirements - Lampholders for double-capped linear LED 

lamps’ 

EN 61184:2008/A1:2011 ‘Bayonet lampholders’ 

Luminaires 

EN 16268:2013 ‘Performance of reflecting surfaces for luminaires’ 

EN 60598-1:2008/ A11:2009 ; FprEN 

60598-1:2014     (under approval) 
‘Luminaires - Part 1: General requirements and tests’ 

EN 60598-2-1:1989 
‘Luminaires - Part 2-1: Particular requirements - Fixed 

general purpose luminaires’ 

EN 60598-2-2:2012 
‘Luminaires - Part 2-2: Particular requirements - 

Recessed luminaires’ 

EN 60598-2-3:2003/ A1:2011 
‘Luminaires - Part 2-3: Particular requirements - 

Luminaires for road and street lighting’ 

EN 60598-2-4:1997 
‘Luminaires - Part 2-4: Particular requirements - Portable 

general purpose luminaires’ 

EN 60598-2-5:1998 ;       FprEN 

60598-2-5:2014   (under approval) 

‘Luminaires - Part 2-5: Particular requirements – 

Floodlights.’ 
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EN 60598-2-6:1994/A1:1997 

‘Luminaires - Part 2-6: Particular requirements - 

Luminaires with built-in transformers or convertors for 

filament lamps’ 

EN 60598-2-7:1989/A13:1997 
‘Luminaires. Particular requirements. Portable luminaires 

for garden use. 

EN 60598-2-8:2013 
‘Luminaires - Part 2-8: Particular requirements – 

Handlamps’ 

EN 60598-2-9:1989/A1:1994 
‘Luminaires - Part 2: Particular requirements - Section 9: 

Photo and film luminaires (non-professional)’ 

EN 60598-2-10:2003/ corrigendum 

Aug. 2005 

‘Luminaires - Part 2-10: Particular requirements - 

Portable luminaires for children’ 

EN 60598-2-11:2013 
‘Luminaires - Part 2-11: Particular requirements - 

Aquarium luminaires’ 

EN 60598-2-12:2013 
‘Luminaires - Part 2-12: Particular requirements - Mains 

socket-outlet mounted nightlights’ 

EN 60598-2-13:2006/A1:2012   
‘Luminaires - Part 2-13: Particular requirements - Ground 

recessed luminaires’ 

EN 60598-2-14:2009 

‘Luminaires - Part 2-14: Particular requirements - 

Luminaires for cold cathode tubular discharge lamps 

(neon tubes) and similar equipment’ 

EN 60598-2-17:1989 

‘Luminaires - Part 2: Particular requirements - Section 

17: Luminaires for stage lighting, television film and 

photographic studios (outdoor and indoor)’ 

EN 60598-2-18:1994/A1:2012   
‘Luminaires - Part 2-18: Particular requirements - 

Luminaires for swimming pools and similar applications’ 

EN 60598-2-19:1989/ corrigendum 

Dec. 2005 

‘Luminaires - Part 2: Particular requirements - Air-

handling luminaires (safety requirements)’ 

EN 60598-2-20:2010 /corrigendum 

Sep. 2010 ; FprEN 60598-2-20:2013 

(under approval) 

‘Luminaires - Part 2-20: Particular requirements - 

Lighting chains’ 

FprEN 60598-2-21:2013 (under 

approval) 

‘Luminaires - Part 2-21: Particular requirements - Sealed 

lighting chains’ 

EN 60598-2-22:1998/A2:2008 FprEN 

60598-2-22:2014 (under approval) 

‘Luminaires - Part 2-22: Particular requirements - 

Luminaires for emergency lighting’ 

EN 60598-2-23:1996/A1:2000 
‘Luminaires. Particular requirements - Extra low voltage 

lighting systems for filament lamps’ 

EN 60598-2-24:2013 
‘Luminaires - Part 2-24: Particular requirements - 

Luminaires with limited surface temperatures’ 

EN 60598-2-25:1994/A1:2004 

‘Luminaires. Part 2-25:  Particular requirements. 

Luminaires for use in clinical areas of hospitals and health 

care buildings.’ 

EN 62722-1:2016  

 
‘Luminaire performance - Part 1: General Requirements’ 

IEC 62722-2-1:2011 
‘Luminaire performance - Part 2-1: Particular 

requirements for LED luminaires’ 

LED Lighting 

prEN 13032-4:2015   

‘Light and lighting - Measurement and presentation of 

photometric data - Part 4: LED lamps, modules and 

luminaires’ 

EN 60838-2-2:2006/A1:2012 
‘Miscellaneous lampholders - Part 2-2: Particular 

requirements - Connectors for LED-modules’ 
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Project EN/IEC 60838-2-3 (under 

approval) 

‘Miscellaneous lampholders - Part 2-3: Particular 

requirements - Lampholders for double-capped linear LED 

lamps’ 

EN 61347-2-13:2006/ corrigendum 

Dec. 2010 ; FprEN 61347-2-13:2012 

under approval 

‘Lamp controlgear - Part 2-13: Particular requirements for 

d.c. or a.c. supplied electronic controlgear for LED 

modules’ 

EN 62031:2008/ FprA2:2014 

(amendment under approval) 
‘LED modules for general lighting - Safety specifications’ 

EN 62384:2006/A1:2009 
‘DC or AC supplied electronic control gear for LED 

modules. Performance requirements’ 

EN 62386-207:2009 

‘Digital addressable lighting interface. Particular 

requirements for control gear. LED modules (device type 

6).’ 

FprEN 62442-3:2014     (under 

approval) 

‘Energy performance of lamp controlgear - Part 3: 

Controlgear for halogen lamps and LED modules - Method 

of measurement to determine the efficiency of the 

controlgear  ‘ 

FprEN 62504:2014         (under 

approval) 

‘General lighting - Light emitting diode (LED) products 

and related equipment - Terms and definitions’ 

EN 62560:2012/FprA1:2013 

(amendment under approval) 

‘Self-ballasted LED-lamps for general lighting services by 

voltage > 50 V - Safety specifications’ 

EN 62612:2013 
‘Self-ballasted LED lamps for general lighting services 

with supply voltages > 50 V - Performance requirements’ 

FprEN 62663-1:2012     (under 

approval) 
‘Non-ballasted LED-lamps - Part 1: Safety specifications’ 

prEN 62663-2:201X       (under 

drafting) 
‘Non-ballasted LED lamps - Performance requirements’ 

IEC 62717   

FprEN 62717:2013         (under 

approval) 

‘LED modules for general lighting - Performance 

requirements’ 

FprEN 62722-2-1:2013   (under 

approval) 

‘Luminaire performance - Part 2-1: Particular 

requirements for LED luminaires’ 

FprEN 62776:2013         (under 

approval) 

‘Double-capped LED lamps for general lighting services - 

Safety specifications’ 

prEN 62838:201X           (under 

drafting) 

‘Semi-integrated LED lamps for general lighting services 

with supply voltages not exceeding 50 V a.c. r.m.s. or 

120V ripple free d.c. - Safety specification’ 

FprEN 62868:2013         (under 

approval) 

‘Organic light emitting diode (OLED) panels for general 

lighting - Safety requirements’ 

CIE 127:2007 ‘Measurement of LED’s’ (2nd ed.) 

CIE 177:2007 ‘Colour Rendering of White LED Light Sources’ 

CIE 205:2013 
‘Review of Lighting Quality Measures for Interior Lighting 

with LED Lighting Systems’ 

CIE DIS 024/E:2013 
‘Light Emitting Diodes (LEDs) and LED Assemblies - 

Terms and Definitions’ 

Outdoor Lighting, Workplaces 

EN 12464-2:2014 
‘Light and Lighting-Part 2: Lighting of outdoor work 

places.’ 

CIE S015/E:2005 ‘Lighting of Outdoor Work Places’ 

CIE S 016/E:2005                 (ISO 

8995-3:2006) 

‘Lighting of Work Places - Part 3: Lighting Requirements 

for Safety and Security of Outdoor Work Places’ 
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CIE 128:1998 ‘Guide to the lighting for open-cast mines’ 

CIE 129:1998 ‘Guide for lighting exterior work areas’ 

Outdoor Lighting, Streets and External Public Spaces 

BS 5489-1:2003 
Code of practice for the design of read lighting – Part 1: 

Lighting of reads and public amenity areas.  

CEN/TR 13201-1:2014 ;  
‘Road lighting - Part 1:Guidelines on selection of lighting 

classes.’ 

EN 13201-2:2016 ‘Road lighting - Part 2: Performance requirements.’ 

EN 13201-3:2015  ‘Road lighting - Part 3:  Calculation of performance.’ 

EN 13201-4:2015  
‘Road lighting - Part 4:   Methods of measuring lighting 

performance.’ 

EN 13201-5:2015  
‘Road lighting-Part 5:  Energy performance 

indicators.’ 

prEN 13201-6  (under approval in 

2017) 

‘prEN 13201-6:2015 Road Lighting - Part 6: Tables of the 

most energy efficient useful utilance, utilance and 

utilization factor.’ 

HD 60364-7-714:2012 

‘Low-voltage electrical installations - Part 7-714: 

Requirements for special installations or locations - 

External lighting installations’ 

CIE 032:197 ‘Lighting in situations requiring special treatment’ 

CIE 033:1977 ‘Depreciation of installations and their maintenance’ 

CIE 034-1977 
‘Road lighting lantern and installation data: photometrics, 

classification and performance’ 

CIE 047:1979 ‘Road lighting for wet conditions’ 

CIE 066:1984 
‘Road surfaces and lighting (joint technical report 

CIE/PIARC)’ 

CIE 093:1992 ‘Road lighting as an accident countermeasure’ 

CIE 094:1993 ‘Guide for floodlighting’ 

CIE 100:1992 ‘Fundamentals of the visual task of night driving 

CIE 115:2010 ‘Lighting of Roads for Motor and Pedestrian Traffic’ 

CIE 132:1999 ‘Design methods for lighting of roads’ 

CIE 136:2000 ‘Guide to the lighting of urban areas’ 

CIE 140:2000 ‘Road Lighting Calculations (Rev. 2)’ 

CIE 144:2001 ‘Road surface and road marking reflection characteristics’ 

CIE 154:2003 ‘The maintenance of outdoor lighting systems’ 

CIE 206:2014 
’The Effect of Spectral Power Distribution on Lighting for 

Urban and Pedestrian Areas’ 

DIN 13201-1 
EN-Norm „Straßenbeleuchtung“: „Teil 1: Auswahl der 

Beleuchtungsklassen“ 

NBN L 18-004 

'Openbare verlichting - Selectie van verlichtingsklassen' 

(in english Street lighting – selection of Lighting 

categories) 

UNI 11431:2011  
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UNI 11248:2007 

’Illuminazione stradale - Selezione delle categorie 

illuminotecniche’ (in english Street lighting – selection of 

Lighting categories) 

Outdoor Lighting, Tunnels 

CEN/ CR 14380:2003 ‘Lighting applications - Tunnel lighting’ 

EN 16276:2013 ‘Evacuation Lighting in Road Tunnels’ 

CIE 061:19 
‘Tunnel entrance lighting: A survey of fundamentals for 

determining the luminance in the threshold zone’ 

CIE 88:2004 
‘Guide for the lighting of road tunnels and underpasses, 

2nd ed.’ 

CIE 189:2010 ‘Calculation of Tunnel Lighting Quality Criteria’ 

CIE 193:2010 ‘Emergency Lighting in Road Tunnels’ 

Outdoor Lighting, Traffic Lights 

EN 12352:2006 
‘Traffic control equipment - Warning and safety light 

devices’ 

EN 12368:2015 
‘Traffic control equipment - Signal heads’ 

 
EN 50556:2011 ‘Road traffic signal systems’ 

CIE S 006.1/E-1998             (ISO 

16508:1999) 

‘Road traffic lights - Photometric properties of 200 mm 

roundel signals’ 

CIE 079:1988 ‘A guide for the design of road traffic lights’ 

Outdoor Lighting, Sky Glow and Obtrusive Light 

CIE 001-1980 
‘Guidelines for minimizing urban sky glow near 

astronomical observatories (Joint Publication IAU/CIE)’ 

CIE 126:1997 ‘Guidelines for minimizing sky glow’ 

CIE 150:2003 
‘Guide on the limitation of the effects of obtrusive light 

from outdoor lighting installations’ 

Indoor Lighting 

EN 12464-1:2011   
‘Light and Lighting-Part 1: Lighting of indoor work 

places.’ 

EN 15193:2007/AC:2010 ; prEN 

15193:2016 rev              (under 

drafting) 

‘Energy performance of buildings – Energy 

requirements for lighting’ 

DIN V 18599 - 4 

‘Energy efficiency of buildings - Calculation of the net, 

final and primary energy demand for heating, cooling, 

ventilation, domestic hot water and lighting - Part 4: Net 

and final energy demand for lighting.’ 

EN 15251:2007 

‘Indoor environmental input parameters for design and 

assessment of energy performance of buildings 

addressing indoor air quality, thermal environment, 

lighting and acoustics’ 

CEN/TC 169 (WI=00169067) (under 

drafting) 

‘Energy performance of buildings - Energy requirements 

for lighting - Part 2: Technical Report to EN 15193-1’ 

CEN/TS 16163:2014 

‘Conservation of Cultural Heritage - Guidelines and 

procedures for choosing appropriate lighting for indoor 

exhibitions’ 
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HD 60364-5-559:2005/ corrigendum 

Oct. 2007 

‘Electrical installations of buildings - Part 5-55: Selection 

and erection of electrical equipment - Other equipment - 

Clause 559: Luminaires and lighting installations’ 

HD 60364-5-559:2012 

‘Low-voltage electrical installations - Part 5-559: 

Selection and erection of electrical equipment - 

Luminaires and lighting installations’ 

CIE S 008/E:2001                (ISO 

8995-1:2002 Cor.1 2005) 
‘Lighting of Work Places - Part 1: Indoor’ 

CIE 040:1978 ‘Calculations for interior lighting: Basic method’ 

CIE 052:1982 ‘Calculations for interior lighting: Applied method’ 

CIE 097:2005 ‘Maintenance of indoor electric lighting systems’ 

CIE 161:2004 ‘Lighting design methods for obstructed interiors’ 

Sports Lighting 

EN 12193:2007 ‘Light and lighting - Sports lighting.’ 

CIE 042:1978   ‘Lighting for tennis’ 

CIE 045:1979 ‘Lighting for ice sports’ 

CIE 057:1983 ‘Lighting for football’ 

CIE 058:1983 ‘Lighting for sports halls’ 

CIE 062:1984 ‘Lighting for swimming pools’ 

CIE 067:1986 
‘Guide for the photometric specification and measurement 

of sports lighting installations’ 

CIE 083:1989 
‘Guide for the lighting of sports events for colour 

television and film systems’ 

CIE 169:2005 
‘Practical design guidelines for the lighting of sport events 

for colour’ 

Emergency Lighting 

EN 1838:2013 ‘Lighting applications - Emergency lighting.’ 

EN 13032-3:2007 

‘Light and lighting  - Measurement and presentation of 

photometric data of lamps and luminaires - Part 3: 

Presentation of data for emergency lighting of work 

places.’ 

EN 50171:2001 ;                prEN 

50171:2013           (under approval) 
‘Central power supply systems.’ 

EN 50172:2004 ‘Emergency escape lighting systems.’ 

CIE S 020/E:2007                (ISO 

30061:2007) 
‘Emergency Lighting’ 

Gears, Ballasts and Drivers 

EN 50294:1998/A2:2003 
‘Measurement Method of Total Input Power of Ballast-

Lamp Circuits’ 

EN 50564:2011 

‘Electrical and electronic household and office equipment 

- Measurement of low power consumption’ (stand-by, no-

load) 

EN 60155:1995/A2:2007 ‘Glow-starters for fluorescent lamps’ 

EN 60730-2-3:2007 

‘Automatic electrical controls for household and similar 

use - Part 2-3: Particular requirements for thermal 

protectors for ballasts for tubular fluorescent lamps’ 
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EN 60730-2-7:2010 

‘Automatic electrical controls for household and similar 

use - Part 2-7: Particular requirements for timers and 

time switches’ 

EN 60921:2004/A1:2006 
‘Ballasts for tubular fluorescent lamps – Performance 

requirements’ 

EN 60923:2005/A1:2006 

‘Auxiliaries for lamps. Ballasts for discharge lamps 

(excluding tubular fluorescent lamps). Performance 

requirements.’ 

EN 60925:1991/A2:2001 
‘D.C. supplied electronic ballasts for tubular fluorescent 

lamps - Performance requirements’ 

EN 60927:2007/A1:2013    
‘Auxiliaries for lamps - Starting devices (other than glow 

starters) - Performance requirements.’ 

EN 60929:2011/AC:2011   
‘AC-supplied electronic ballasts for tubular fluorescent 

lamps – Performance requirements’ 

EN 61047:2004    
'D.C. or A.C. supplied electronic step-down converters for 

filament lamps. Performance requirements'. 

EN 61048:2006/ FprA1:2013 

(amendment under approval) 

‘Auxiliaries for lamps - Capacitors for use in tubular 

fluorescent and other discharge lamp circuits - General 

and safety requirements’ 

EN 61049:1993 
‘Capacitors for Use in Tubular Fluorescent and Other 

Discharge Lamp - Circuits Performance Requirements’ 

EN 61050:1992/A1:1995 

‘Transformers for tubular discharge lamps having a no-

load output voltage exceeding 1 kV (generally called 

neon-transformers) - General and safety requirements’ 

EN 61347-1:2008/FprA3:2013 

(amendment under approval) 

‘Lamp control gear - Part 1: General and safety 

requirements’ 

EN 61347-2-1:2001/A2:2014    
‘Lamp control gear - Part 2-1: Particular requirements for 

starting devices (other than glow starters)’ 

EN 61347-2-2:2012    

‘Lamp control gear - Part 2-2: Particular requirements for 

d.c. or a.c. supplied electronic step-down convertors for 

filament lamps’ 

EN 61347-2-3:2011/AC:2011     

‘Lamp control gear - Part 2-3: Particular requirements for 

a.c. and/or d.c. supplied electronic control gear for 

fluorescent lamps’ 

EN 61347-2-4:2001/ corrigendum Dec. 

2010 

‘Lamp control gear - Part 2-4: Particular requirements for 

d.c. supplied electronic ballasts for general lighting’ 

EN 61347-2-7:2012 

‘Lamp controlgear - Part 2-7: Particular requirements for 

battery supplied electronic controlgear for emergency 

lighting (self-contained) 

EN 61347-2-8:2001/ corrigendum Dec. 

2010 

‘Lamp control gear - Part 2-8: Particular requirements for 

ballasts for fluorescent lamps’ 

EN 61347-2-9:2013    

‘Lamp control gear – Part 2-9: Particular requirements for 

electromagnetic control gear for discharge lamps 

(excluding fluorescent lamps)’ 

EN 61347-2-10:2001/A1:2009 

corrigendum Dec. 2010 

‘Lamp controlgear - Part 2-10: Particular requirements for 

electronic invertors and convertors for high-frequency 

operation of cold start tubular discharge lamps (neon 

tubes)’ 

EN 61347-2-11:2001/ corrigendum 

Dec. 2010 

‘Lamp control gear. - Part 2-11: Particular requirements 

for miscellaneous electronic circuits used with luminaires.’ 

EN 61347-2-12:2005/A1:2010    

‘Lamp control gear - Part 2-12: Particular requirements 

for d.c. or a.c. supplied electronic ballasts for discharge 

lamps (excluding fluorescent lamps)’ 
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EN 61347-2-13:2006/ corrigendum 

Dec. 2010 ; FprEN 61347-2-13:2014 

under approval 

‘Lamp controlgear - Part 2-13: Particular requirements for 

d.c. or a.c. supplied electronic controlgear for LED 

modules’ 

EN 62442-1:2011/AC:2012    

‘Energy performance of lamp control gear - Part 1: 

Control gear for fluorescent lamps - Method of 

measurement to determine the total input power of 

control gear circuits and the efficiency of the control gear’ 

EN 62442-2:2014  

‘Energy performance of lamp controlgear - Part 2: 

Controlgear for high intensity discharge lamps (excluding 

fluorescent lamps) - Method of measurement to 

determine the efficiency of controlgear ‘ 

IEC 62442-3                      FprEN 

62442-3:2014     (under approval) 

‘Energy performance of lamp controlgear - Part 3: 

Controlgear for halogen lamps and LED modules - Method 

of measurement to determine the efficiency of the 

controlgear  ‘ 

FprEN 62811:2014 (under approval) 

‘AC and/or DC-supplied electronic controlgear for 

discharge lamps (excluding fluorescent lamps) - 

Performance requirements for low frequency squarewave 

operation’ 

Lighting Control 

EN 15232:2012 ; prEN 15232 rev 

(under drafting) 

‘Energy performance of buildings - Impact of Building 

Automation, Controls and Building Management.’ 

EN 50428:2005 

‘Switches for household and similar fixed electrical 

installations - Collateral standard - Switches and related 

accessories for use in home and building electronic 

systems (HBES)’ 

EN 50490:2008 

‘Electrical installations for lighting and beaconing of 

aerodromes - Technical requirements for aeronautical 

ground lighting control and monitoring systems - Units 

for selective switching and monitoring of individual lamps’ 

EN 50491-3:2009                (and 

other parts of 50491) 

‘General requirements for Home and Building Electronic 

Systems (HBES) and Building Automation and Control 

Systems (BACS) - Part 3: Electrical safety requirements’ 

EN 60669-1:1999/IS1:2009 
‘Switches for household and similar fixed-electrical 

installations - Part 1: General requirements’ 

EN 60669-2-1:2004/A12:2010 

FprA2:2013 (under approval) 

‘Switches for household and similar fixed electrical 

installations - Part 2-1: Particular requirements - 

Electronic switches’ 

EN 60669-2-2:2006 

‘Switches for household and similar fixed electrical 

installations Particular requirements. Electromagnetic 

remote-control switches (RCS)’ 

EN 60669-2-3:2006    

‘Switches for household and similar fixed electrical 

installations. Particular requirements Time-delay switches 

(TDS)’ 

EN 60669-2-4:2005    

‘Switches for household and similar fixed electrical 

installations - Part 2-4: Particular requirements - 

Isolating switches’ 

EN 60669-2-5:2014    

‘Switches for household and similar fixed electrical 

installations - Part 2-5: Particular requirements - 

Switches and related accessories for use in home and 

building electronic systems (HBES)’ 
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EN 60669-2-6:2012 

‘Switches for household and similar fixed electrical 

installations - Part 2-6: Particular requirements - 

Fireman's switches for exterior and interior signs and 

luminaires’ 

EN 62386-101:2009 ;      FprEN 

62386-101:2013 (under approval) 

‘Digital addressable lighting interface - Part 101: General 

requirements – System.’ 

EN 62386-102:2009 ;      FprEN 

62386-102:2013 (under approval) 

‘Digital addressable lighting interface. General 

requirements. Control gear.’ 

FprEN 62386-103:2013 (under 

approval) 

‘Digital addressable lighting interface. Part 103. General 

requirements. Control devices.’ 

EN 62386-201:2009 ;      FprEN 

62386-201:2014  (under approval) 

‘Digital addressable lighting interface. Particular 

requirements for control gear. Fluorescent lamps (device 

type 0).’ 

EN 62386-202:2009 

‘Digital addressable lighting interface.  Particular 

requirements for control gear. Self-contained emergency 

lighting (device type 1). ‘ 

EN 62386-203:2009 

‘Digital addressable lighting interface. Particular 

requirements for control gear. Discharge lamps 

(excluding fluorescent lamps) (device type 2).’ 

EN 62386-204:2009 

‘Digital addressable lighting interface. Particular 

requirements for control gear.   Low voltage halogen 

lamps (device type 3).’ 

EN 62386-205:2009 

‘Digital addressable lighting interface. Particular 

requirements for control gear. Supply voltage controller 

for incandescent lamps (device type 4).’ 

EN 62386-206:2009 

‘Digital addressable lighting interface. Particular 

requirements for control gear. Conversion from digital 

signal into d.c. voltage (device type 5).’ 

EN 62386-207:2009    

‘Digital addressable lighting interface. Particular 

requirements for control gear. LED modules (device type 

6).’ 

EN 62386-208:2009    

‘Digital addressable lighting interface. Particular 

requirements for control gear. Switching function (device 

type 7).’ 

EN 62386-209:2011   

‘Digital addressable lighting interface - Part 209: 

Particular requirements for control gear - Colour control 

(device type 8).’ 

EN 62386-210:2011    

‘Digital addressable lighting interface Particular 

requirements for control gear. Sequencer (device type 

9).’ 

FprEN 62733:2014         (under 

approval) 

‘Programmable components in electronic lamp 

controlgear - General and safety requirements’ 

Safety aspects of Lighting 

EN 50102:1995/ A1:1998/ 

corrigendum Jul. 2002 

‘Degrees of protection provided by enclosures for 

electrical equipment against external mechanical impacts 

(IK code)’ 

EN 60432-1:2000/A2:2012 

‘Incandescent lamps - Safety specifications - Part 1: 

Tungsten filament lamps for domestic and similar general 

lighting purposes’ 

EN 60432-2:2000/A2:2012    

‘Incandescent lamps - Safety specifications - Part 2: 

Tungsten halogen lamps for domestic and similar general 

lighting purposes.’ 
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EN 60432-3:2013    
‘Incandescent lamps - Safety specifications - Part 3: 

Tungsten-halogen lamps (non-vehicle)’ 

EN 60529:1991/ A2:2013 ‘Degrees of protection provided by enclosures (IP Code)’   

EN 60968:2013/A11:201X ; FprEN 

60968:2013          (under approval) 

‘Self-ballasted lamps for general lighting services - Safety 

requirements.’ 

EN 61195:1999/ FprA2:2014 

(amendment under approval) 
‘Double-capped fluorescent lamps - Safety specifications’ 

EN 61199:2011/ FprA2:2014 

(amendment under approval) 
‘Single-capped fluorescent lamps - Safety specifications’ 

EN 61558-2-9:2011 

‘Safety of transformers, reactors, power supply units and 

combinations thereof - Part 2-9: Particular requirements 

and tests for transformers and power supply units for 

class III handlamps for tungsten filament lamps’ 

EN 62031:2008/ FprA2:2014 

(amendment under approval) 
‘LED modules for general lighting - Safety specifications’ 

EN 62035:2000/ A1:2003 
‘Discharge lamps (excluding fluorescent lamps) - Safety 

specifications.’  A2:2012 ; prEN 62035:201X (under 

approval) ; IEC 62035:2014 

EN 62532:2011    ‘Fluorescent induction lamps - Safety specifications.’ 

EN 62560:2012/FprA1:2013 

(amendment under approval) 

‘Self-ballasted LED-lamps for general lighting services by 

voltage > 50 V - Safety specifications’ 

EN 62471:2008 ;              FprEN 

62471-5:2014     (under approval) 
‘Photobiological safety of lamps and lamp systems’ 

CIE S 009 E:2002 /                IEC 

62471:2006 
‘Photobiological safety of lamps and lamp systems ’ 

CIE 138:2000 ‘CIE Collection in photobiology and photochemistry 2000’ 

CIE 139:2001 
‘The influence of daylight and artificial light variations in 

humans - a bibliography’ 

CIE 158:2009 
‘Ocular lighting effects on human physiology and 

behaviour’ 

IEC 62321:2008 

‘Electrotechnical products - Determination of levels of six 

regulated substances (lead, mercury, cadmium, 

hexavalent chromium, polybrominated biphenyls, 

polybrominated diphenyl ethers)’ 

IEC 62321-1:2013 
‘Determination of certain substances in electrotechnical 

products - Part 1: Introduction and overview’ 

IEC 62321-2:2013 

‘Determination of certain substances in electrotechnical 

products - Part 2: Disassembly, disjunction and 

mechanical sample preparation’ 

IEC 62321-3-1:2013 

‘Determination of certain substances in electrotechnical 

products - Part 3-1: Screening - Lead, mercury, 

cadmium, total chromium and total bromine using X-ray 

fluorescence spectrometry’ 

IEC 62321-3-2:2013 

‘Determination of certain substances in electrotechnical 

products - 3-2: Screening - Total bromine in polymers 

and electronics by Combustion - Ion Chromatography’ 

IEC 62321-4:2013 

‘Determination of certain substances in electrotechnical 

products - Part 4: Mercury in polymers, metals and 

electronics by CV-AAS, CV-AFS, ICP-OES and ICP-MS’ 

IEC 62321-5:2013 ‘Determination of certain substances in electrotechnical 
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products - Part 5: Cadmium, lead and chromium in 

polymers and electronics and cadmium and lead in metals 

by AAS, AFS, ICP-OES and ICP-MS’ 

EN 62554:2011 
‘Sample preparation for measurement of mercury level in 

fluorescent lamps’ 

FprEN 62663-1:2012      (under 

approval) 
‘Non-ballasted LED-lamps - Part 1: Safety specifications’ 

FprEN 62776:2013         (under 

approval) 

‘Double-capped LED lamps for general lighting services - 

Safety specifications’ 

IEC/TR 62778: 2012 

‘Application of IEC/EN 62471 for the assessment of blue 

light hazard to light sources and luminaires  (Technical 

report)’ 

prEN 62838:201X           (under 

drafting) 

‘Semi-integrated LED lamps for general lighting services 

with supply voltages not exceeding 50 V a.c. r.m.s. or 

120V ripple free d.c. - Safety specification’ 

FprEN 62868:2013         (under 

approval) 

‘Organic light emitting diode (OLED) panels for general 

lighting - Safety requirements’ 

CEN/TC 169, (WI=00169063) (under 

drafting, expected 2015) 

‘Eye mediated non visual effects of light on humans - 

Measures of neurophysiological and melanopic 

photosensitivity’ 

Emission aspects of Lighting 

EN 14255-1:2005 

‘Measurement and assessment of personal exposures to 

incoherent optical radiation -  Ultraviolet radiation 

emitted by artificial sources in the workplace’ 

EN 14255-2:2005 

‘Measurement and assessment of personal exposures to 

incoherent optical radiation -  Visible and infrared 

radiation emitted by artificial sources in the workplace’ 

EN 14255-4:2006    

‘Measurement and assessment of personal exposures to 

incoherent optical radiation -  Terminology and quantities 

used in UV-, visible and IR-exposure measurements’ 

EN 55015:2013 ; FprA1:2014 (under 

approval) 

‘Limits and methods of measurement of radio disturbance 

characteristics of electrical lighting and similar equipment’ 

EN 55103-1:2009/A1:2012 

‘Electromagnetic compatibility - Product family standard 

for audio, video, audio-visual and entertainment lighting 

control apparatus for professional use - Part 1: Emissions’ 

EN 55103-2:2009/IS1:2012 

‘Electromagnetic compatibility - Product family standard 

for audio, video, audio-visual and entertainment lighting 

control apparatus for professional use - Part 2: Immunity’ 

EN 60335-2-27:2013 

‘Household and similar electrical appliances - Safety - 

Part 2-27: Particular requirements for appliances for skin 

exposure to ultraviolet and infrared radiation’ 

EN 61000-3-2:2006 ; FprA3:2013 

(under approval) 

‘Electromagnetic compatibility (EMC) Limits. Limits for 

harmonic current emissions (equipment input current ≤ 

16 A per phase)’ 

EN 61000-3-3:2013 

‘Electromagnetic compatibility (EMC) - Part 3-3: Limits - 

Limitation of voltage changes, voltage fluctuations and 

flicker in public low-voltage supply systems, for 

equipment with rated current <= 16 A per phase and not 

subject to conditional connection’ 

EN 61000-4-1:2007 

‘Electromagnetic compatibility (EMC) - Part 4-1: Testing 

and measurement techniques - Overview of EN 61000-4 

series’ 
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EN 61000-4-6:2014 

‘Electromagnetic compatibility (EMC) - Part 4-6: Testing 

and measurement techniques - Immunity to conducted 

disturbances, induced by radio-frequency fields’ 

EN 61000-4-15:2011 

‘Electromagnetic compatibility (EMC) - Part 4-15: Testing 

and measurement techniques - Flickermeter - Functional 

and design specifications’ 

EN 61547:2009    
‘Equipment for general lighting purposes - EMC immunity 

requirements’ 

EN 62493:2010 
‘Assessment of lighting equipment related to human 

exposure to electromagnetic fields’ 

Colour and Colour Rendering 

CIE 013.3:1995 
‘Method of measuring and specifying colour rendering 

properties of light sources’ 

CIE 015:2004 ‘Colourimetry, 3rd edition’ 

CIE S004/E-2001 ‘Colours of light signals’ 

CIE S 014-1/E:2006   (ISO 11664-

1:2007)   
‘CIE Standard Colourimetric Observers’ 

CIE S 014-2/E:2006/  (ISO 11664-

2:2007(E)) 
‘CIE Standard llluminants for Colourimetry’ 

CIE S 014-3/E:2011    (ISO 11664-

3:2012) 
‘Colourimetry - Part 3: CIE Tristimulus Values’ 

CIE S 014-4/E:2007    (ISO 11664-

4:2008) 
‘Colourimetry - Part 4: CIE 1976 L*a*b* Colour Spaces’ 

CIE S 014-5/E:2009    (ISO 11664-

5:2009) 

‘Colourimetry - Part 5: CIE 1976 L*u*v* Colour Space 

and u', v' Uniform Chromaticity Scale Diagram’ 

ISO/CIE 11664-6:2014(E) 
‘Colourimetry – Part 6: CIEDE2000 Colour-Difference 

Formula’ 

CIE 177:2007 ‘Colour Rendering of White LED Light Sources’ 

IEC/TR 62732:2012 
‘Three-digit code for designation of colour rendering and 

correlated colour temperature’ 

Light Measurement and Photometry 

EN 13032-1:2004+A1:2012 

‘Light and lighting  — Measurement and presentation of 

photometric data of lamps and luminaires — Part 1: 

Measurement and file format.’ 

EN 13032-2:2004/AC:2007 

‘Light and lighting  - Measurement and presentation of 

photometric data of lamps and luminaires - Part 2: 

Presentation of data for indoor and outdoor work places.’ 

EN 13032-3:2007 

‘Light and lighting - Measurement and presentation of 

photometric data of lamps and luminaires - Part 3: 

Presentation of data for emergency lighting of work 

places’ 

prEN 13032-4:201X  (under approval 

in 2014) 

‘Light and lighting - Measurement and presentation of 

photometric data - Part 4: LED lamps, modules and 

luminaires’ 

IES TM-25-13 
‘Ray File Format for the Description of the Emission 

Property of Light Sources.’ 

CIE 102:1993 
‘Recommended file format for electronic transfer of 

luminaire photometric data’ 

CIE S 010/E:2004    (ISO 

23539:2005) 
‘Photometry - The CIE system of physical photometry’ 
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CIE 018.2:1983 ‘The Basis of Physical Photometry, 2nd ed.’ 

CIE 041:1978 
‘Light as a true visual quantity: Principles of 

measurement’ 

CIE 043:1979 ‘Photometry of floodlights’ 

CIE 063:1984 ‘The spectroradiometric measurement of light sources’ 

CIE 067:1986 
‘Guide for the photometric specification and measurement 

of sports lighting installations’ 

CIE 070:1987 
‘The measurement of absolute luminous intensity 

distributions’ 

CIE 084:1989 ‘Measurement of luminous flux’ 

CIE 121:1996 ‘The photometry and goniophotometry of luminaires’ 

CIE 194:2011 
‘On Site Measurement of the Photometric Properties of 

Road and Tunnel Lighting’ 

Glare 

CIE 031-1976 ‘Glare and uniformity in road lighting installations’ 

CIE 055:1983 ‘Discomfort glare in the interior working environment’ 

CIE 112:1994 
‘Glare evaluation system for use within outdoor sports 

and area lighting’ 

CIE 117:1995 ‘Discomfort glare in interior lighting’ 

CIE 146:2002 ‘CIE Equations for Disability Glare’ 

CIE 147:2002 ‘Glare from Small, Large and Complex Sources‘ 

CIE 190:2010 
‘Calculation and Presentation of Unified Glare Rating 

Tables for Indoor Lighting Luminaires’ 

Others 

prEN 50625-2-1    (under drafting) 
‘Collection, logistics & Treatment requirements for WEEE 

- Part 2-1: Treatment requirements for lamps’ 

EN 61995-1:2008 
‘Devices for the connection of luminaires for household 

and similar purposes - Part 1: General requirements’ 

EN 61995-2:2009 
‘Devices for the connection of luminaires for household 

and similar purposes - Part 2: Standard sheets for DCL’ 

HD 60364-7-715:2012 

‘Low-voltage electrical installations - Part 7-715: 

Requirements for special installations or locations - Extra-

low-voltage lighting installations’ 

prHD 60364-7-719:2011 (under 

approval) 

‘Low-voltage installations - Part 7-719: Requirements for 

special installations or locations - Lighting installations for 

advertising signs with a rated output voltage not 

exceeding 1 000 V, which are illuminated by hot-cathode-

fluorescent-lamps, luminous-discharge tubes (neon-

tubes), inductive discharge lamps, light emitting diodes 

(LED) and/or LED modules’ 

EN ISO 24502:2010 

‘Ergonomics - Accessible design - Specification of age-

related luminance contrast for coloured light (ISO 

24502:2010)’ 

CIE 123:1997 ‘Low vision - Lighting needs for the partially sighted’ 

CIE 196:2011 
’CIE Guide to Increasing Accessibility in Light and 

Lighting’ 
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ANNEX B MEERP GUIDELINE TASK 2 

MARKETS 

TASK 2 MARKETS 

2.1 Generic economic data 

Identify and report 

a. EU Production; 

b. Extra-EU Trade; 

c. Intra-EU Trade; 

d. EU sales and trade= production + import - export. 

Data should relate to the latest full year for which at least half of the Member States 

have reported to Eurostat. Preferably data should be in physical volume (e.g. units) 

and in money units and split up per Member State. 

Information for this subtask should be derived from official EU statistics so as to be 

coherent with official data used in EU industry and trade policy. 

 

2.2 Market and stock data 

In physical units, for EU-27, for each of the categories as defined in 1.1 and for 

reference years 

a. 1990 (Kyoto and "20-20-20" reference); 

b. 2010 (or most recent real data); 

c. 2013-2016 (forecast, presumable entry into force of measures); 

d. 2020-2030-2050 (forecast, years in which all new ecodesigns of today will be 

absorbed by the market). 

the following parameters are to be identified: 

a. Installed base (“stock”) and penetration rate; 

b. Annual sales growth rate (% or physical units); 

c. Average Product Life (in years), in service, and a rough indication of the spread 

(e.g. standard deviation); 

d. Total sales/ real EU-consumption, (also in €, when available); 

e. Replacement sales (derived); 

f. New sales (derived). 

 

2.3 Market trends 

2.3.1. General market trends (growth/ decline, if applicable per segment), trends in 

product-design and product-features. 

2.3.2 Market channels and production structure; identification of the major players 

(associations, large companies, share SMEs, employment); 

2.3.3 Trends in product design/ features, illustrated by recent consumer association 

tests (valuable, but not necessarily fully representative of the diversity of products put 

on the market); 

 

2.4 Consumer expenditure base data 

For each of the categories defined in subtask 1.1, determine: 

a. Average EU consumer prices, incl. VAT (for consumer prices; streetprice)/ excl. VAT 

(for B2B products), in Euro. 

b. Consumer prices of consumables (detergent, toner, paper, etc.) (€/kg or €/piece); 

c. Repair and Maintenance costs (€/product life); 

d. Installation costs (for installed appliances only); 

e. Disposal tariffs/ taxes (€/product); 

For electricity, fossil fuel, water, interest, inflation and discount rates use values for 

Jan. 2011 in MEErP Chapter 2, including the average annual price increases mentioned 

there . 
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For regional differentiation of consumer prices (for sensitivity analysis) also see 

Chapter 2 

 

2.5 Recommendations 

Make recommendations on 

2.5.1 refined product scope from the economical/ commercial perspective (e.g. 

exclude niche markets) 

2.5.2 barriers and opportunities for Ecodesign from the economical/ commercial 

perspective 
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ANNEX C SALES AND STOCK OF LIGHT 
SOURCES 

The data in this annex have been taken from the MELISA model (see par. 2.1 of the 

main text) that was used for the scenario analyses in Task 7 of the Light Sources study 
1.  

Data have been taken from the July 2016 updated version of MELISA and might 

therefore differ from those reported in the Light Sources study.  

Only data for the LFL-, HID- and CFLni-application groups are shown, as only these are 

potentially relevant for the Lighting Systems study. 

These data are for the BAU-scenario as defined in Task 7 of the Light Sources study. 

 

 

Sales in LFL application group 

 

LFL - EU-28 SALES  mln units 
 

1990 2010 2015 2020 2025 2030 

NON-RESIDENTIAL 
       

LF
L 

 T12 
 

75 6 0 0 0 0 

 T8 Halophosphor 
 

89 63 0 0 0 0 

 T8 tri-phosphor 
 

67 203 180 138 90 58 

 T5 new (14 - 80w) including Circular 
 

0 64 64 63 42 27 

 T5 old (4 - 13W), Special FL, Others 
 

21 30 19 20 13 6 

LFL (total) 
 

252 365 263 221 146 90 

LE
D

 LED retrofit for LFL replacement 
 

0 0 8 26 41 46 

LED luminaire for LFL replacement 
 

0 0 3 22 73 134 

LED for LFL (total) 
 

0 0 11 48 114 180 

 

 

Figure 1 Light source sales in mln units per year for lamp types of the LFL-application 

group. Per base case, for the non-residential sector (source: MELISA July 2016) 

  

                                           
1 http://ecodesign-lightsources.eu/documents 



Annex C 
 

 

Month Year  I  20 

 

Stock in LFL application group 

 
LFL - EU-28 STOCK  mln units 

 
1990 2010 2015 2020 2025 2030 

NON-RESIDENTIAL 
       

LF
L 

 T12 
 

260 29 3 0 0 0 

 T8 Halophosphor 
 

308 389 4 0 0 0 

 T8 tri-phosphor 
 

362 851 1252 1248 1154 899 

 T5 new (14 - 80w) including Circular 
 

0 261 518 599 573 462 

 T5 old (4 - 13W), Special FL, Others 
 

100 168 102 93 75 40 

LFL (total) 
 

1030 1698 1880 1939 1801 1402 

LE
D

 LED retrofit for LFL replacement 
 

0 0 13 113 281 478 

LED luminaire for LFL replacement 
 

0 0 5 79 329 848 

LED for LFL (total) 
 

0 0 18 192 610 1326 

 

 

Figure 2 Light source installed stock in mln units for lamp types of the LFL-application 

group. Per base case, for the non-residential sector (source: MELISA July 2016) 

 

 

Sales in HID application group 

 

HID - EU-28 SALES  mln units 
 

1990 2010 2015 2020 2025 2030 

TOTAL, NON-RESIDENTIAL 
       

H
ID

 

HPM  8 5 2 0 0 0 

HPS 
 

7 15 11 7 5 2 

MH 
 

2 21 16 10 6 2 

HID (total) 
 

17 41 29 17 11 4 

LE
D

 LED retrofit for HID replacement 
 

0 0 1 1 3 3 

LED luminaire for HID replacement 
 

0 0 4 6 10 14 

LED for HID (total) 
 

0 0 5 7 13 17 
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Figure 3 Light source annual sales in mln units for lamp types of the HID-application 

group. Per base case, for the non-residential sector (source: MELISA July 2016) 

 

Stock in HID application group 

 
HID - EU-28 STOCK mln units 

 
1990 2010 2015 2020 2025 2030 

TOTAL, All Sectors= Non-Residential 
       

H
ID

 HPM 
 

15 10 4 0 0 0 

HPS 
 

22 46 42 38 30 17 

MH 
 

3 39 45 41 27 11 

HID (total) 
 

40 95 91 79 57 29 

LE
D

 LED retrofit for HID replacement 
 

0 0 3 8 16 25 

LED luminaire for HID replacement 
 

0 0 12 33 63 100 

LED for HID (total) 
 

0 0 15 41 79 125 

 

 

 

Figure 4 Light source installed stock in mln units for lamp types of the HID-application 

group. Per base case, for the non-residential sector (source: MELISA July 2016) 
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Sales in CFLni application group 

 
CFLni - EU-28 SALES  mln units 

 
1990 2010 2015 2020 2025 2030 

NON-RESIDENTIAL 
       

C
FL

n
i CFLni 

 
16 61 49 34 18 5 

  
 

            

CFLni (total) 
 

16 61 49 34 18 5 

LE
D

 LED retrofit for CFLni replacement 
 

0 0 2 5 6 9 

LED luminaire for CFLni replacement 
 

0 0 7 20 26 37 

LED for CFLni (total) 
 

0 0 9 25 32 47 

 

 

Figure 5 Light source annual sales in mln units for lamp types of the CFLni-application 

group. Per base case, for the non-residential sector (source: MELISA July 2016) 

 

 

Stock in CFLni application group 

 
CFLni - EU-28 STOCK  mln units 

 
1990 2010 2015 2020 2025 2030 

NON-RESIDENTIAL 
       

C
FL

n
i CFLni 

 
78 328 339 272 169 71 

  
 

            

CFLni (total) 
 

78 328 339 272 169 71 

LE
D

 LED retrofit for CFLni replacement 
 

0 0 3 22 52 83 

LED luminaire for CFLni replacement 
 

0 0 11 87 209 333 

LED for CFLni (total) 
 

0 0 14 108 261 417 
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Figure 6 Light source installed stock in mln units for lamp types of the CFLni-application 

group. Per base case, for the non-residential sector (source: MELISA July 2016) 
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ANNEX D SALES OF BALLASTS AND 
CONTROL GEARS 

The tables and graphs at the end of this annex present the Eurostat data for magnetic 

and electronic ballast. These data include production, import, export and apparent 

consumption (sales), expressed in quantities (units) and in values (euros). The 

presented data are for the following ProdCom codes: 

 

 27115013 - Inductors for discharge lamps or tubes  

(assumed to represent magnetic ballasts) 

 

 27115015 - Ballasts for discharge lamps or tubes (excluding inductors)  

(assumed to represent electronic ballasts) 

 

The data can be summarized as follows: 

 

 In 2013 around 600 million magnetic ballasts were sold in EU-28, representing 

a total value of around 165 million euros, for an average value of 0.27 

euros/ballast. 

As regards sales quantities there is no clear trend: since 2005 the annual sales 

go up and down, varying from 600 to 900 million units per year. 

As regards sales values, the last ten years show a downward trend, even if with 

ups and downs. 

 

 In 2013 around 70 million electronic ballasts were sold in EU-28, representing 

a total value of around 550 million euros, for an average value of 8.11 

euros/ballast. 

As regards sales quantities there is a downward trend, from 150 million units in 

2006-2007 to 70 million units in 2013. 

As regards sales values, the last ten years show an upward trend, from around 

300 million euros in 2003 to around 600 million euros in 2011, with stabilization 

in the last two years. 

 

For several reasons, these Eurostat data are puzzling and retained unreliable, see 

remarks in the main text, par. 2.2.3. 

 

  



Annex D 
 

 

Month Year  I  25 

 

Table 0-1 Eurostat EU-15 data 1995-2002 and EU-28 data 2003-2013, Magnetic ballast 

(PRC-code 27115013). 

Magnetic ballast EU-15 EU-28 

year 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

                    Production Quantity (mln units) 116 132 143 169 157 202 226 334 498 615 639 782 803 787 635 798 900 672 600 

Import Quantity (mln units) 18 13 16 19 46 50 25 16 114 106 97 193 118 111 60 56 39 39 32 

Export Quantity (mln units) 40 49 57 49 35 43 55 60 48 54 49 47 46 37 29 32 32 33 30 

Apparent Sales (mln units) 94 96 102 139 168 209 196 290 564 667 687 928 874 860 667 822 907 678 602 

                    
Production Value (mln euro) 272 297 335 332 302 404 443 433 380 370 320 339 389 373 271 328 328 263 238 

Import Value (mln euro) 6 20 16 20 18 33 35 42 33 34 34 34 44 46 29 50 48 49 34 

Export Value (mln euro) 82 100 107 105 74 106 144 112 110 136 112 103 104 101 73 88 110 112 106 

Apparent Sales (mln euro) 196 216 243 248 246 331 335 362 303 268 242 270 329 317 227 291 266 200 165 

                    
Production Value (euro/unit) 2.34 2.26 2.35 1.96 1.93 2.01 1.96 1.30 0.76 0.60 0.50 0.43 0.48 0.47 0.43 0.41 0.36 0.39 0.40 

Import Value (euro/unit) 0.35 1.50 0.98 1.06 0.38 0.65 1.42 2.60 0.29 0.32 0.35 0.18 0.37 0.41 0.49 0.89 1.22 1.24 1.06 

Export Value (euro/unit) 2.03 2.03 1.89 2.13 2.09 2.45 2.63 1.87 2.30 2.52 2.29 2.20 2.25 2.76 2.56 2.77 3.39 3.41 3.59 

Apparent Value (euro/unit) 2.08 2.27 2.38 1.78 1.47 1.59 1.70 1.25 0.54 0.40 0.35 0.29 0.38 0.37 0.34 0.35 0.29 0.29 0.27 

 

 

Figure 0-7: Eurostat EU-15 data 1995-2002 and EU-28 data 2003-2013 for Magnetic 

ballast. Top: quantities; bottom: monetary value. 

  

EU-15 EU-28 

EU-15 EU-28 



Annex D 
 

 

Month Year  I  26 

 

Table 0-2 Eurostat EU-15 data 1995-2002 and EU-28 data 2003-2013, Electronic 

ballast (PRC-code 27115015). 

Electronic ballast EU-15 EU-28 

year 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

                    Production Quantity (mln units) 15 87 112 121 138 116 112 134 66 66 84 78 81 73 67 69 59 54 46 

Import Quantity (mln units) 38 31 49 46 35 23 26 35 54 66 65 98 98 70 44 62 71 60 54 

Export Quantity (mln units) 13 18 28 28 44 33 30 44 22 27 23 27 30 30 24 28 30 31 31 

Apparent Sales (mln units) 39 100 133 140 130 106 109 126 98 105 125 149 149 113 87 103 100 82 68 

                    
Production Value (mln euro) 208 313 331 395 425 305 307 295 292 374 373 399 432 436 465 535 516 475 461 

Import Value (mln euro) 28 40 81 117 119 137 163 189 124 129 141 200 215 240 204 264 330 292 278 

Export Value (mln euro) 39 54 69 96 143 162 154 189 162 175 154 208 207 195 159 204 205 195 187 

Apparent Sales (mln euro) 196 300 342 416 402 280 315 294 253 328 360 391 439 482 510 595 641 572 553 

                    
Production Value (euro/unit) 14.33 3.60 2.96 3.25 3.08 2.64 2.74 2.19 4.41 5.70 4.46 5.14 5.32 5.99 6.97 7.78 8.80 8.84 10.12 

Import Value (euro/unit) 0.73 1.31 1.65 2.52 3.40 5.88 6.15 5.34 2.31 1.95 2.18 2.03 2.19 3.44 4.65 4.23 4.62 4.87 5.17 

Export Value (euro/unit) 3.05 2.96 2.48 3.46 3.28 4.85 5.15 4.30 7.46 6.61 6.59 7.59 6.89 6.55 6.68 7.17 6.92 6.22 5.97 

Apparent Value (euro/unit) 5.01 3.01 2.57 2.97 3.10 2.65 2.90 2.34 2.59 3.11 2.88 2.63 2.94 4.27 5.88 5.79 6.38 6.94 8.11 

 

 

Figure 0-8: Eurostat EU-15 data 1995-2002 and EU-28 data 2003-2013 for Electronic 

ballast. Top: quantities; bottom: monetary value. 
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ANNEX E SALES OF LUMINAIRES 

Table 0-3 Eurostat EU-15 data 1995-2002 and EU-28 data 2003-2013, Electric table, 

desk, bedside or floor-standing lamps (PRC-code 27402200). 

Desk luminaires etc. EU-15 EU-28 

year 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

                    Production Quantity (mln units) 24 27 27 25 22 23 25 27 32 25 20 22 22 19 13 14 16 14 16 

Import Quantity (mln units) 12 13 15 14 14 18 18 17 30 29 24 26 31 25 17 23 21 23 23 

Export Quantity (mln units) 7 7 8 7 5 6 6 6 8 7 7 9 8 7 5 6 6 7 8 

Apparent Sales (mln units) 29 34 34 32 31 35 36 38 54 46 38 39 45 37 25 31 31 30 31 

                    
Production Value (mln euro) 420 480 464 551 630 620 669 665 509 446 436 462 453 470 416 396 455 376 401 

Import Value (mln euro) 205 228 269 304 410 495 469 429 473 513 527 546 638 615 539 677 611 595 577 

Export Value (mln euro) 115 120 143 144 138 163 172 160 125 133 143 182 172 180 155 162 170 187 197 

Apparent Sales (mln euro) 510 588 590 710 901 951 966 934 857 826 820 826 918 905 800 912 896 783 782 

                    
Production Value (euro/unit) 17.5 17.5 17.5 22.0 28.6 27.0 26.8 24.8 16.0 17.8 21.8 21.2 20.4 24.3 31.8 29.0 29.1 26.4 25.1 

Import Value (euro/unit) 17.5 17.5 17.5 22.0 28.6 27.0 26.8 24.8 16.0 17.8 21.8 21.2 20.4 24.3 31.8 29.0 29.1 26.4 25.1 

Export Value (euro/unit) 17.5 17.5 17.5 22.0 28.6 27.0 26.8 24.8 16.0 17.8 21.8 21.2 20.4 24.3 31.8 29.0 29.1 26.4 25.1 

Apparent Value (euro/unit) 17.5 17.5 17.5 22.0 28.6 27.0 26.8 24.8 16.0 17.8 21.8 21.2 20.4 24.3 31.8 29.0 29.1 26.4 25.1 

 

 

Figure 0-9: Eurostat EU-15 data 1995-2002 and EU-28 data 2003-2013 for Electric 

table, desk, bedside or floor-standing lamps. Top: quantities; bottom: monetary value. 
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Table 0-4 Eurostat EU-15 data 1995-2002 and EU-28 data 2003-2013, Chandeliers and 

other electric ceiling or wall lighting fittings (excluding those used for lighting public 

open spaces or thoroughfares) (PRC-code 27402500). 

Chandeliers etc. EU-15 EU-28 

year 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

                    Production Quantity (mln 
units) 

186 300 252 307 285 232 237 328 361 342 344 321 327 288 160 200 160 180 180 

Import Quantity (mln units) 13 21 22 27 34 37 39 51 46 56 63 64 71 63 38 59 45 59 57 

Export Quantity (mln units) 32 52 53 55 56 51 47 59 47 53 58 59 62 60 34 43 38 51 55 

Apparent Sales (mln units) 166 269 221 279 262 218 229 321 359 345 349 326 335 291 165 216 167 188 183 

                    
Production Value (mln euro) 297
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Production Value (euro/unit) 16.0 10.6 12.7 13.2 12.6 15.5 16.9 13.5 14.3 13.6 13.6 15.2 16.4 18.4 26.8 23.3 30.9 26.8 28.0 

Import Value (euro/unit) 16.0 10.6 12.7 13.2 12.6 15.5 16.9 13.5 14.3 13.6 13.6 15.2 16.4 18.4 26.8 23.3 30.9 26.8 28.0 

Export Value (euro/unit) 16.0 10.6 12.7 13.2 12.6 15.5 16.9 13.5 14.3 13.6 13.6 15.2 16.4 18.4 26.8 23.3 30.9 26.8 28.0 

Apparent Value (euro/unit) 16.0 10.6 12.7 13.2 12.6 15.5 16.9 13.5 14.3 13.6 13.6 15.2 16.4 18.4 26.8 23.3 30.9 26.8 28.0 

 

 

Figure 0-10: Eurostat EU-15 data 1995-2002 and EU-28 data 2003-2013 for 

Chandeliers and other electric ceiling or wall lighting fittings (excluding those used for 

lighting public open spaces or thoroughfares). Top: quantities; bottom: monetary 

value. 
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Table 0-5 Eurostat EU-15 data 1995-2002 and EU-28 data 2003-2013, Electric lamps 

and lighting fittings, of plastic and other materials, of a kind used for filament lamps 

and tubular fluorescent lamps (PRC-code 27403930). 

Luminaires for LFL and filam. EU-15 EU-28 

year 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

                    Production Quantity (mln 
units) 

48 80 91 108 98 76 73 68 108 82 72 67 84 131 109 104 88 86 79 

Import Quantity (mln units) 5 8 11 15 14 13 16 15 24 21 23 22 27 43 36 48 42 50 55 

Export Quantity (mln units) 12 21 26 29 21 17 21 18 21 16 15 15 19 33 29 28 24 27 27 

Apparent Sales (mln units) 42 67 76 94 91 72 68 65 111 87 79 74 92 141 117 124 106 109 106 

                    
Production Value (mln euro) 130
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Production Value (euro/unit) 27.1 18.0 16.2 14.8 20.1 28.9 24.7 29.4 18.8 26.5 29.3 33.9 32.2 20.0 21.1 24.0 33.5 34.7 36.0 

Import Value (euro/unit) 27.1 18.0 16.2 14.8 20.1 28.9 24.7 29.4 18.8 26.5 29.3 33.9 32.2 20.0 21.1 24.0 33.5 34.7 36.0 

Export Value (euro/unit) 27.1 18.0 16.2 14.8 20.1 28.9 24.7 29.4 18.8 26.5 29.3 33.9 32.2 20.0 21.1 24.0 33.5 34.7 36.0 

Apparent Value (euro/unit) 27.1 18.0 16.2 14.8 20.1 28.9 24.7 29.4 18.8 26.5 29.3 33.9 32.2 20.0 21.1 24.0 33.5 34.7 36.0 

 

 

Figure 0-11: Eurostat EU-15 data 1995-2002 and EU-28 data 2003-2013 for Electric 

lamps and lighting fittings, of plastic and other materials, of a kind used for filament 

lamps and tubular fluorescent lamps. Top: quantities; bottom: monetary value. 
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ANNEX F NON-RESIDENTIAL BUILDINGS 
AND ROOMS 

The data in this Annex were developed at an early stage of the study and are not final 

data. They might not correspond with data developed in later tasks, which should be 

preferred. 

The only purpose of the analysis in this Annex was to verify if the subdivision of the 

total EU-28 non-residential building area over the various room/space/activity types is 

compatible with data from the MELISA model. 

 
F1 Introduction 
 

This annex regards lighting in EU-28 non-residential buildings. It handles the following 

major topics: 

 

 Determination of the areas per building type (sector) and per room type 

(activity), based on data in the ‘Building heat demand report’ 2 (chapter 2). 

 

 Determination of the total required lighting (lux) at task level, by multiplication 

of the building/room areas with the lighting requirements from standards, 

mainly from EN 12464-1 (chapter 3). 

 

 Determination of the corresponding total installed lighting power, by 

multiplication of the total required lux with the Pjlx (W/m2/lux) values proposed 

in EN 15193 (chapter 4). 

 

The results are compared to the 2013-values from the MELISA model. 

 

 

F2 Determination of Building Areas 
 

 

F2.1 Sources 

 

The reference areas for lighting in buildings have been derived starting from the report 

on EU-28 Building Heat Demand 2. In particular the following tables from that report 

have been mainly used: 

 

 Table 13: provides the % of area that is typical for a given type of building 

(sector) and the % of area occupied by some types of secondary spaces 

(activities) such as circulation areas, toilets, meeting rooms, technical service 

areas, etc. 3. 

 

 Table 15: EU-28 total areas in M m2, for primary and secondary sector buildings 

 

 Table 16: EU-28 total areas in M m2, for tertiary sector buildings 

 

 Table 17: EU-28 total areas in M m2, for public and community sector buildings 

                                           
2
 “Average EU building heat load for HVAC equipment”, final report, René Kemna (VHK) for the European Commission, 

August 2014  (chapter 4, volumes and surfaces) 
3 It is not specified that the numbers in this table apply to areas in terms of m2, and in some cases there are some 
doubts on this, but the numbers anyway provide a good indication of the subdivision of the building area over the various 
activities. 
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F2.2 References for required area subdivisions 

 

The proposed standard EN 15193 4 has been used as a main reference for the building 

area subdivision that would be necessary. This standard distinguishes the building 

types (or sectors) shown in Table 0-6 (in this case for the definition of default annual 

operating hours). 

 

As regards the types of rooms / activity types inside these buildings, the most relevant 

subdivisions are those used for the definition of occupancy factors (or absence factors) 

and for the required illumination levels. Table 0-7 shows an example of room types 

being distinguished in prEN 15193-1 for the definition of absence factors.  

 

Required illumination levels (in terms of lux in the task area or in the immediately 

surrounding area) are defined in EN 12464 (indoor lighting of workplaces) and EN 

12193 (sports facilities). An indication for the level of illumination in residential 

buildings is provided in prEN 15193.  

 

The room types / activity types in EN 12464 and EN 12193 are very detailed and not 

reported here. It would be impossible to determine the illuminated areas in terms of m2 

for all these room types. 

 

Table 0-6 Building types distinguished for the definition of operation hours (from EN 

15193-1 table B.3.3.2) 

 

 

                                           
4
 prEN 15193-1:2014 Energy performance of buildings - Module M9 – Energy requirements for lighting - Part 1: 

Specifications, 
and  Draft prCEN/TR 15193-2 "Energy performance of buildings Energy requirements for lighting - Part 2: Technical 

Report to EN 15193-1" (under approval) 
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Table 0-7 Room types distinguished for the definition of Absence Factors FA (from EN 

15193-1 table E.2) 
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F2.3 Subdivision of building areas 

 

It would be ideal to subdivide the total building areas from the source document (par. 

2.1) according to the building and room types of Table 0-6 and Table 0-7. In that case 

required illumination levels and absence factors would be readily available. The 

information from the source document does not always allow such a subdivision, but an 

attempt has been made to get as close as possible. 

 

Table 0-8 shows the derived detailed subdivision of the total EU-28 Non-Residential 

Building Area over the various building types and room types.  

 

Table 0-9 provides a summary per building type. The new estimated total EU-28 non-

residential building area of 11773 M m2 is approximately twice as large as previously 

estimated in Task 0 based on Waide (2013)5 (see also Task 1 report, par. 1.6.3). 

  

Table 0-10 provides a summary per room type. Note that there are still some building 

types in this table (under Entertainment and Miscellaneous), for which a subdivision in 

room types would be preferable, but there is no reference information for this.  

As regards the Manufacturing sector, some further subdivision of ‘production area’ 

would be helpful, and it is a bit strange that the source documents do not provide a 

‘storage/ warehouse/shipment’ area here (counted as part of the Retail/trade sector ?). 

  

                                           
5 Waide (2013): 'The scope for energy and CO2 savings in the EU through the use of building automation 

technology', http://www.leonardo-energy.org/ 
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Table 0-8 Subdivision of the total EU-28 non-residential building area over building 

types and room types (VHK, 2015). Areas are given in M m2 (106 m2) 

Area data derived from report on Building Heat Demand 

 

% of 

area 

EU-28 

total area 

M m2 

Total Manufacturing / Industry 100.0% 2461 

Production Area 60% 1476 

Reception / Circulation Areas 10% 246 

Common toilets, showers, wardrobes 10% 246 

Offices 10% 246 

Technical Service Rooms 10% 246 

   
Total Retail & Wholesale / Trade 100.0% 2382 

Shops < 30 m2 27% 643 

Shops > 30 m2 17% 402 

Reception / Circulation Areas 19% 450 

Common toilets and wardrobes 5% 113 

Storeroom / Warehouse 32% 774 

   
Hotel & Restaurant (total) 100.0% 754 

Rooms (excl. toilet/shower) 18% 138 

Toilet/Shower in rooms 4% 34 

Common toilets/wardrobes 4% 27 

Reception/ Circulation areas 7% 49 

Breakfast / Eating areas 38% 285 

Coffee-shops, Bars, Discotheques 10% 78 

Offices 2% 11 

Meeting Rooms 4% 33 

Kitchen 8% 60 

Technical areas 5% 40 

   
Education Total 100.0% 1302 

Crèche, play area 2% 24 

(Pre-)Primary resting area 5% 63 

Class Rooms 34% 440 

Meeting Rooms 12% 160 

Library 3% 45 

Teacher's Room 2% 25 

Computer education area 3% 45 

Reception/ Circulation Area 17% 225 

Common toilets / wardrobes 5% 69 

Standard Offices 10% 134 

Technical Service Rooms 5% 71 

   
Hospitals/Healthcare Total 100.0% 907 

Wards / Bedrooms 21% 191 

Dayroom / Eating Room 7% 67 

Examination / Treatment Rooms 20% 180 

Waiting Area 12% 111 

Reception / Circulation Areas 14% 129 

Common toilets, wardrobes, showers 9% 80 

Standard offices 5% 49 

Laboratories 7% 66 

Technical Service / Production Areas 4% 34 
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Area data derived from report on Building Heat Demand 

 

% of 

area 

EU-28 

total area 

M m2 
Offices Total 100.0% 2115 

Cellular office 31% 660 

Open Plan Office (Landscape office) 29% 609 

Reception/ Circulation Area 20% 423 

Common toilets / wardrobes / showers 7% 148 

Meeting Rooms 8% 169 

Copying, Server, Archive, Technical areas 5% 106 

 
  

Sports Total 100.0% 544 

Sports Hall 44% 242 

Common toilets / wardrobes / showers 19% 102 

Reception/ Circulation Area 12% 66 

Mensa, Restaurant, Bar, Resting area 12% 66 

Offices 12% 68 

 
  

Parking in structures 100% 290 

public access 90% 262 

private access (offices) 10% 28 

 
  

Stations, Airports, similar (Total) 100% 107 

passenger/client (waiting) area 40% 43 

reception and circulation areas 30% 32 

customs and security 5% 5 

common toilets, wardrobes, etc. 10% 11 

offices 15% 16 

 
  

Entertainment and news (Total) 
 

617 

Video and Movie production and Cinemas  152 

Radio and TV 
 

107 

Theatre, Dancing, Amusement park 
 

358 

 
  

Miscellaneous (Total) 
 

294 

Prisons 
 

34 

Fire service activities 
 

4 

Waste disposal / sewage 
 

37 

Political and religious (incl. churches) 
 

152 

Libraries, museums, zoo 
 

67 

 
  

Overall Total Non-Residential 
 

11773 
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Table 0-9  Summary of areas (M m2) per building type and comparison with data used 

in Task 0, table 1-2) 

 

EU-27 area  M m2 Share % of total 

sector Task 0 
Current 

analysis 
Task 0 

Current 

analysis 

     Education 1001 1302 17% 11% 

Hotels & Restaurants 648 754 11% 6% 

Hospitals (&HealthCare) 412 907 7% 8% 

Retail (&Wholesale) 883 2382 15% 20% 

Offices 1354 2115 23% 18% 

Sports 530 544 9% 5% 

Industry 530 2461 9% 21% 

Other 530 1308 9% 11% 

     Total Non-Residential 5888 11773 100% 100% 

     Residential 17810 21218 

   

Table 0-10  Summary of non-residential building areas (M m2) per room type 

Subdivision per type of space in  

Non-Residential buildings 

EU-28 

area 

M m2 

Share 

% of 

total 

  
 

Circulation areas 1620 13.8% 

Manufacturing area 1476 12.5% 

Toilets, showers, wardrobes 829 7.0% 

Storeroom / Warehouse 774 6.6% 

Offices (cellular) 660 5.6% 

Shops < 30 m2 643 5.5% 

Offices (open space) 609 5.2% 

Class rooms and similar 573 4.9% 

Offices (general, small) 6 525 4.5% 

Technical / service areas 502 4.3% 

Eating / drinking areas 496 4.2% 

Shops > 30 m2 402 3.4% 

Meeting rooms 362 3.1% 

Theatre, Dancing, Amusement park 358 3.0% 

Parking in structures 290 2.5% 

Sports Hall 242 2.1% 

Hospital wards/bedrooms 191 1.6% 

Examination / Treatment Rooms 180 1.5% 

Waiting areas 179 1.5% 

                                           
6 Offices (cellular) and Offices (open space) are in office buildings. Offices (general, small) are in 

other building types. 
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Subdivision per type of space in  

Non-Residential buildings 

EU-28 

area 

M m2 

Share 

% of 

total 

Political and religious (incl. churches) 152 1.3% 

Video and Movie production and Cinemas 152 1.3% 

Hotel rooms (excl. toilet/shower) 138 1.2% 

Libraries, museums, zoo 112 1.0% 

Radio and TV 107 0.9% 

Laboratories 66 0.6% 

Kitchens 60 0.5% 

Waste disposal / sewage 37 0.3% 

Prisons 34 0.3% 

Fire service activities 4 0.0% 

   
Total non-residential building area 11773 100.0% 
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F3 Determination of Installed Capacity (lumens) 
 
In this chapter, the building/room areas (m2) of chapter E2 are multiplied by the 

lighting requirements (lux = lm/m2, at task level) from EN 12464-1:2007. 

 

The general lighting scale is 20 - 30 - 50 - 75 - 100 - 150 - 200 - 300 - 500 - 750 - 

1000 - 1500 - 2000 - 3000 - 5000 Lux. 

 

Standard EN-12464 distinguishes: 

 

 Task area 

 

 Surrounding area: immediately surrounding the task area, at least 0.5 m wide. 

Illumination in this area can be 1 scale value less than in the task area, e.g. if 

the task area requires 500 lux, the surrounding area can have 300 lux 7. 

 

 Background area: at least 3 m around the surrounding area. The minimum light 

requirement is 1/3 of that in the surrounding area, e.g. 100 lux in the above 

example 8. 

 

For most building/room types, three lighting requirements have been estimated: Etask 

, Esurround, and Ebackground (all in lux). In addition an estimate has been made for 

the subdivision of the total building/room area over these three area types: Wtask, 

Wsurround and Wbackground (all in percent weight). This permits the calculation of the 

factor Fca 9: 

 

Fca = (Etask * Wtask + Esurround * Wsurround + Ebackground * Wbackground) / 

Etask 

 

and the calculation of an average lighting requirement on the entire building/room 

area: 

Eavg = Fca * Etask 

 

Multiplying this average lux requirement with the corresponding entire EU-28 area for 

the room type, an estimate of the total required lighting at task level is obtained for the 

room type: 

 

LMtot (room type) = Eavg (room type) * Area (room type)         

in lux*m2 = lm (but at task level). 

 

The contributions of the various room types can be summed to a total ‘installed’ lighting 

capacity for the sector, and next the sector totals can be summed to a total for all non-

residential buildings. 

 

The above lighting requirement is the one that has to be maintained, also after a 

degradation of lamps, luminaires and room surfaces with time. The initially installed 

                                           
7 According to table C.2 of EN 15193, the surrounding area lighting is equal to the task lighting if the latter is 150 lux or 
smaller. As stated in some references, in case of spaces with continuous work, 200 lux is a minimum. 
8 prEN 15193 recognizes the existence of the background area but states that it is not feasible to 

compute possible savings for this area, and consequently does NOT consider it when computing 
the factor Fca. 
9 See EN 15193, annex C. For calculations of the simplified method in EN 15193, the task lux 

(Etask) on the entire building/room area is used.  The correction factor Fca reflects that a part of 
the area is lighted to a lower level than Etask. In this note Fca has been adapted to include also 
the background area. 
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lighting capacity will therefore be higher by a factor (1/MF). For the tables presented in 

this note, the Maintenance Factor MF = 0.8, which is the default value in EN 15193. 

 

The computational inputs and outputs are shown in Table 0-11 (full list), Table 0-12 

(summary per building type/sector) and Table 0-13 (summary per room/activity type. 

 

Conclusions: 

 

1- The total EU-28 required lighting capacity for non-residential buildings, taking 

into account the effects of a maintenance factor MF=0.8, is 3648 Glm (at task 

level). The MELISA model for 2013 gives an installed lighting capacity of 5660 

Glm (at lamp level) 10. This would imply an average utilization factor of 

3648/5660 = 64%, a value that could be reasonable. 

 

2- Office buildings account for 25% of the required lighting capacity, followed by 

Manufacturing/Industry (24%), Retail/Wholesale/Trade (15%) and Educational 

Buildings (12%). All other building types together account for 25%. 

 

3- As regards room/activity types, circulation areas have the largest area share 

(13.8%), but they have a relatively low lighting requirement and consequently 

represent ‘only’ 6.4% of the total required lighting capacity. 

 

4- Manufacturing areas have the highest share (16.2%) of the total required 

lighting capacity, but this is also due to the fact that this item is not further 

subdivided.  

 

5- Offices have been split in cellular offices (9.0%), open space offices (9.6%), and 

general-small offices (7.2%) 11 that together account for 25.8% of the total 

required lighting capacity.  

 

6- Taking small shops (6.2%) and large shops (3.9%) together, they represent 

10% of the total required lighting capacity. 

 

7- Meeting rooms (5.7%), class rooms (5.3%) and toilets/showers/wardrobes 

(5.3%) have comparable total required lighting capacities. 

 

Notes: 

 In some cases the task/surround/background subdivision is not so adequate, 

and the values in the three columns have a different meaning, as explained in 

following comments. 

 

 For Production areas (an important item with high influence) the standard gives 

a large variety of reference values for a large variety of reference tasks. Values 

above 500 lux are for specific precision tasks and will have a minor associated 

area. Values of 500 and 300 lux are most common. Some tasks have 

requirements lower than 300 lux. In this case the task/surround/background 

columns with values 500, 300, 100 lux have been used to represent different 

tasks, and their weight is managed through the assigned area percentages. 

 

 For Examination/Treatment rooms in healthcare, the same problem exists as for 

production areas, and the same approach has been chosen. 

                                           
10 The tables in MELISA give 6760 Glm, but this includes outdoor lighting. As a rough estimate, 

all HID lamps are used outdoor, corresponding to 1100 Glm. This leaves for indoor 6760-1100 = 
5660 Glm. 
11 The first two types are inside office buildings, the latter are offices in other buildings. 



Annex F 
 

 

Month Year  I  40 

 

 

 For Sports Halls, the most specific reference is EN 12193. Also here there is a 

wide range of lighting requirements, depending on competition level (classes I, 

II, III) and type of sport. In general: 500-750 lux, class I (high competition 

level), 300-500 lux, class II (low competition level), 200-300 lux, class III 

(recreational, school). In this case the task/surround/background columns with 

values 500, 300, 200 lux have been used to represent different situations, and 

their weight is managed through the assigned area percentages. 

 

 The buildings listed under Entertainment and Miscellaneous are not split in 

room/activity types and therefore no lighting requirement references were 

available. For a large part these values are (educated) guesses, but their impact 

on the overall result is relatively small (around 6% in task lumens). 

 

 In principle, special purpose lamps are excluded. For this reason areas for 

greenhouses and livestock breeding are not listed. Food display lighting in the 

retail sector is supposed to be excluded. Stage lighting in theatres and studios is 

also excluded. Emergency lighting is excluded. 

 

 In principle, only indoor lighting is considered, but there are some border areas 

where this is vague, for example roof-top parking, zoo, amusement park, 

railway stations, waste disposal/sewage, … 

 

 There may be some issues regarding the distinction between local and general 

lighting, e.g. reception lighting in entrance halls, local reading lights in a library, 

spot-lighting in shops and museums, blackboard lighting in class rooms, local 

table lighting in restaurants. It is vague in how far the local lighting contribution 

has been grasped with the general task requirements used in this note. 
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Table 0-11  Estimate of the ‘installed’ lighting capacity at task level for non-residential buildings, full list (indoor lighting only, special 

purpose lamps excluded, source: VHK 2015) 

      

Required, task level 
 

Installed, task level 
  cyan fields are inputs, can be changed Area 

 
Lighting Requirements Relative Area Weights 

 
Fca 

Entire 
area 

average 
req. lux 

EU-28 lm 
required 
at task 

level Giga 
lm 

 

MF 
Entire 
area 

average 
inst. lux 

EU-28 lm 
installed at 
task level 
Giga lm 

 

% of 
total 

lumen 

 

% of 
total 
area 

EU-28 
Area   

M m2 
 

Task 
area 
lux 

Surround 
area     
lux 

Background 
area          
lux 

Task 
area    

% 

Surround 
area        

% 

Background 
area             

% 
 Total Manufacturing / Industry 20.9% 2461 

 
403 248 83 38% 45% 16% 

 
69% 279 685 

 
0.8 348 857 

 
23.5% 

Production Area 12.5% 1476 
 

500 300 100 30% 50% 20% 
 

64% 320 472 
 

0.8 400 591 
 

16.2% 

Reception / Circulation Areas 2.1% 246 
 

125 75 25 80% 20% 0% 
 

92% 115 28 
 

0.8 144 35 
 

1.0% 

Common toilets, showers, wardrobes 2.1% 246 
 

200 150 50 70% 30% 0% 
 

93% 185 46 
 

0.8 231 57 
 

1.6% 

Offices 2.1% 246 
 

500 300 100 60% 30% 10% 
 

80% 400 98 
 

0.8 500 123 
 

3.4% 

Technical Service Rooms 2.1% 246 
 

200 150 50 50% 40% 10% 
 

83% 165 41 
 

0.8 206 51 
 

1.4% 

 
 

                  Total Retail & Wholesale / Trade 20.2% 2382 
 

197 133 44 75% 22% 4% 
 

91% 179 425 
 

0.8 223 532 
 

14.6% 

Shops < 30 m2 5.5% 643 
 

300 200 67 80% 20% 0% 
 

93% 280 180 
 

0.8 350 225 
 

6.2% 

Shops > 30 m2 3.4% 402 
 

300 200 67 80% 20% 0% 
 

93% 280 113 
 

0.8 350 141 
 

3.9% 

Reception / Circulation Areas 3.8% 450 
 

125 75 25 80% 20% 0% 
 

92% 115 52 
 

0.8 144 65 
 

1.8% 

Common toilets and wardrobes 1.0% 113 
 

200 150 50 70% 30% 0% 
 

93% 185 21 
 

0.8 231 26 
 

0.7% 

Storeroom / Warehouse 6.6% 774 
 

100 75 25 50% 30% 20% 
 

78% 78 60 
 

0.8 97 75 
 

2.1% 

 
 

                  Hotel & Restaurant (total) 6.4% 754 
 

255 175 58 52% 43% 7% 
 

82% 210 158 
 

0.8 262 198 
 

5.4% 

Rooms (excl. toilet/shower) 1.2% 138 
 

300 200 67 20% 60% 20% 
 

64% 193 27 
 

0.8 242 33 
 

0.9% 

Toilet/Shower in rooms 0.3% 34 
 

200 150 50 70% 30% 0% 
 

93% 185 6 
 

0.8 231 8 
 

0.2% 

Common toilets/wardrobes 0.2% 27 
 

200 150 50 70% 30% 0% 
 

93% 185 5 
 

0.8 231 6 
 

0.2% 

Reception/ Circulation areas 0.4% 49 
 

125 75 25 80% 20% 0% 
 

92% 115 6 
 

0.8 144 7 
 

0.2% 

Breakfast / Eating areas 2.4% 285 
 

200 150 50 50% 50% 0% 
 

88% 175 50 
 

0.8 219 62 
 

1.7% 

Coffeeshops, Bars, Discotheques 0.7% 78 
 

200 150 50 30% 50% 20% 
 

73% 145 11 
 

0.8 181 14 
 

0.4% 

Offices 0.1% 11 
 

500 300 100 60% 30% 10% 
 

80% 400 5 
 

0.8 500 6 
 

0.2% 

Meeting Rooms 0.3% 33 
 

500 300 100 80% 20% 0% 
 

92% 460 15 
 

0.8 575 19 
 

0.5% 

Kitchen 0.5% 60 
 

500 300 100 80% 20% 0% 
 

92% 460 27 
 

0.8 575 34 
 

0.9% 

Technical areas 0.3% 40 
 

200 150 50 50% 40% 10% 
 

83% 165 7 
 

0.8 206 8 
 

0.2% 

                    

Education Total 11.1% 1302 
 

306 193 64 72% 24% 2% 
 

88% 270 352 
 

0.8 338 440 
 

12.1% 

Creche, play area 0.2% 24 
 

300 200 67 80% 20% 0% 
 

93% 280 7 
 

0.8 350 8 
 

0.2% 

(Pre-)Primary resting area 0.5% 63 
 

200 150 50 80% 20% 0% 
 

95% 190 12 
 

0.8 238 15 
 

0.4% 

Class Rooms 3.7% 440 
 

300 200 67 80% 20% 0% 
 

93% 280 123 
 

0.8 350 154 
 

4.2% 
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Required, task level 
 

Installed, task level 
  cyan fields are inputs, can be changed Area 

 
Lighting Requirements Relative Area Weights 

 
Fca 

Entire 
area 

average 
req. lux 

EU-28 lm 
required 
at task 

level Giga 
lm 

 

MF 
Entire 
area 

average 
inst. lux 

EU-28 lm 
installed at 
task level 
Giga lm 

 

% of 
total 

lumen 

 

% of 
total 
area 

EU-28 
Area   

M m2 
 

Task 
area 
lux 

Surround 
area     
lux 

Background 
area          
lux 

Task 
area    

% 

Surround 
area        

% 

Background 
area             

% 
 Meeting Rooms 1.4% 160 

 
500 300 100 80% 20% 0% 

 
92% 460 73 

 
0.8 575 92 

 
2.5% 

Library 0.4% 45 
 

500 200 67 30% 60% 10% 
 

55% 277 13 
 

0.8 346 16 
 

0.4% 

Teacher's Room 0.2% 25 
 

300 200 67 80% 20% 0% 
 

93% 280 7 
 

0.8 350 9 
 

0.2% 

Computer education area 0.4% 45 
 

300 200 67 80% 20% 0% 
 

93% 280 13 
 

0.8 350 16 
 

0.4% 

Reception/ Circulation Area 1.9% 225 
 

125 75 25 80% 20% 0% 
 

92% 115 26 
 

0.8 144 32 
 

0.9% 

Common toilets / wardrobes 0.6% 69 
 

200 150 50 70% 30% 0% 
 

93% 185 13 
 

0.8 231 16 
 

0.4% 

Standard Offices 1.1% 134 
 

500 300 100 60% 30% 10% 
 

80% 400 54 
 

0.8 500 67 
 

1.8% 

Technical Service Rooms 0.6% 71 
 

200 150 50 50% 40% 10% 
 

83% 165 12 
 

0.8 206 15 
 

0.4% 

 
 

                  Hospitals/Healthcare Total 7.7% 907 
 

308 178 59 59% 32% 6% 
 

79% 242 219 
 

0.8 303 274 
 

7.5% 

Wards / Bedrooms 1.6% 191 
 

300 100 33 30% 60% 10% 
 

51% 153 29 
 

0.8 192 37 
 

1.0% 

Dayroom / Eating Room 0.6% 67 
 

200 150 50 50% 50% 0% 
 

88% 175 12 
 

0.8 219 15 
 

0.4% 

Examination / Treatment Rooms 1.5% 180 
 

500 300 100 60% 30% 10% 
 

80% 400 72 
 

0.8 500 90 
 

2.5% 

Waiting Area 0.9% 111 
 

200 150 50 80% 20% 0% 
 

95% 190 21 
 

0.8 238 26 
 

0.7% 

Reception / Circulation Areas 1.1% 129 
 

125 75 25 80% 20% 0% 
 

92% 115 15 
 

0.8 144 18 
 

0.5% 

Common toilets, wardrobes, showers 0.7% 80 
 

200 150 50 70% 30% 0% 
 

93% 185 15 
 

0.8 231 19 
 

0.5% 

Standard offices 0.4% 49 
 

500 300 100 60% 30% 10% 
 

80% 400 20 
 

0.8 500 25 
 

0.7% 

Laboratories 0.6% 66 
 

500 300 100 80% 20% 0% 
 

92% 460 31 
 

0.8 575 38 
 

1.0% 

Technical Service / Production Areas 0.3% 34 
 

200 150 50 50% 40% 10% 
 

83% 165 6 
 

0.8 206 7 
 

0.2% 

 
 

                  Offices Total 18.0% 2115 
 

389 237 79 71% 25% 4% 
 

87% 339 718 
 

0.8 424 897 
 

24.6% 

Cellular office 5.6% 660 
 

500 300 100 60% 30% 10% 
 

80% 400 264 
 

0.8 500 330 
 

9.0% 

Open Plan Office (Landscape office) 5.2% 609 
 

500 300 100 80% 20% 0% 
 

92% 460 280 
 

0.8 575 350 
 

9.6% 

Reception/ Circulation Area 3.6% 423 
 

125 75 25 80% 20% 0% 
 

92% 115 49 
 

0.8 144 61 
 

1.7% 

Common toilets / wardrobes / showers 1.3% 148 
 

200 150 50 70% 30% 0% 
 

93% 185 27 
 

0.8 231 34 
 

0.9% 

Meeting Rooms 1.4% 169 
 

500 300 100 80% 20% 0% 
 

92% 460 78 
 

0.8 575 97 
 

2.7% 

Copying, Server, Archive, Technical areas 0.9% 106 
 

200 150 50 70% 30% 0% 
 

93% 185 20 
 

0.8 231 24 
 

0.7% 

 
 

                  Sports Total 4.6% 544 
 

362 226 120 38% 47% 16% 
 

73% 263 143 
 

0.8 329 179 
 

4.9% 

Sports Hall 2.1% 242 
 

500 300 200 20% 60% 20% 
 

64% 320 77 
 

0.8 400 97 
 

2.7% 

Common toilets / wardrobes / showers 0.9% 102 
 

200 150 50 70% 30% 0% 
 

93% 185 19 
 

0.8 231 24 
 

0.6% 

Reception/ Circulation Area 0.6% 66 
 

125 75 25 80% 20% 0% 
 

92% 115 8 
 

0.8 144 9 
 

0.3% 

Mensa, Restaurant, Bar, Resting area 0.6% 66 
 

200 150 50 70% 30% 0% 
 

93% 185 12 
 

0.8 231 15 
 

0.4% 

Offices 0.6% 68 
 

500 300 100 60% 30% 10% 
 

80% 400 27 
 

0.8 500 34 
 

0.9% 
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Required, task level 
 

Installed, task level 
  cyan fields are inputs, can be changed Area 

 
Lighting Requirements Relative Area Weights 

 
Fca 

Entire 
area 

average 
req. lux 

EU-28 lm 
required 
at task 

level Giga 
lm 

 

MF 
Entire 
area 

average 
inst. lux 

EU-28 lm 
installed at 
task level 
Giga lm 

 

% of 
total 

lumen 

 

% of 
total 
area 

EU-28 
Area   

M m2 
 

Task 
area 
lux 

Surround 
area     
lux 

Background 
area          
lux 

Task 
area    

% 

Surround 
area        

% 

Background 
area             

% 
 

 
 

                  Parking in structures 2.5% 290 
 

75 50 17 60% 30% 10% 
 

82% 62 18 
 

0.8 77 22 
 

0.6% 

public access 2.2% 262 
 

75 50 17 60% 30% 10% 
 

82% 62 16 
 

0.8 77 20 
 

0.6% 

private access (offices) 0.2% 28 
 

75 50 17 60% 30% 10% 
 

82% 62 2 
 

0.8 77 2 
 

0.1% 

 
 

                  Stations, Airports, similar (Total) 0.9% 107 
 

238 158 53 71% 25% 4% 
 

88% 209 22 
 

0.8 261 28 
 

0.8% 

passenger/client (waiting) area 0.4% 42.8 
 

200 150 50 80% 20% 0% 
 

95% 190 8 
 

0.8 238 10 
 

0.3% 

reception and circulation areas 0.3% 32.1 
 

125 75 25 80% 20% 0% 
 

92% 115 4 
 

0.8 144 5 
 

0.1% 

customs and security 0.0% 5.35 
 

500 300 100 60% 30% 10% 
 

80% 400 2 
 

0.8 500 3 
 

0.1% 

common toilets, wardrobes, etc. 0.1% 10.7 
 

200 150 50 70% 30% 0% 
 

93% 185 2 
 

0.8 231 2 
 

0.1% 

offices 0.1% 16.05 
 

500 300 100 60% 30% 10% 
 

80% 400 6 
 

0.8 500 8 
 

0.2% 

                    

Entertainment and news (Total) 5.2% 617 
 

217 159 53 80% 20% 0% 
 

95% 206 127 
 

0.8 257 159 
 

4.3% 

Video and Movie production and Cinemas 1.3% 152 
 

200 150 50 80% 20% 0% 
 

95% 190 29 
 

0.8 238 36 
 

1.0% 

Radio and TV 0.9% 107 
 

300 200 67 80% 20% 0% 
 

93% 280 30 
 

0.8 350 37 
 

1.0% 

Theater, Dancing, Amusementpark 3.0% 358 
 

200 150 50 80% 20% 0% 
 

95% 190 68 
 

0.8 238 85 
 

2.3% 

 
 

                  Miscellaneous (Total) 2.5% 294 
 

184 123 41 80% 20% 0% 
 

93% 172 50 
 

0.8 215 63 
 

1.7% 

Prisons 0.3% 34 
 

200 150 50 80% 20% 0% 
 

95% 190 6 
 

0.8 238 8 
 

0.2% 

Fire service activities 0.0% 4 
 

200 150 50 80% 20% 0% 
 

95% 190 1 
 

0.8 238 1 
 

0.0% 

Waste disposal / sewage 0.3% 37 
 

200 150 50 80% 20% 0% 
 

95% 190 7 
 

0.8 238 9 
 

0.2% 

Political and religious (incl. churches) 1.3% 152 
 

125 75 25 80% 20% 0% 
 

92% 115 17 
 

0.8 144 22 
 

0.6% 

Libraries, museums, zoo 0.6% 67 
 

300 200 67 80% 20% 0% 
 

93% 280 19 
 

0.8 350 23 
 

0.6% 

 
 

                  Total Non-Residential (task level) 100.0% 11773 
 

305 192 66 59% 32% 8% 
 

81% 248 2918 
 

0.8 310 3648 
 

100.0% 

MELISA 2013 non-residential (lamp level) 
                

6760 
  MELISA 2013 outdoor (all HID) 

                

1100 
  MELISA 2013 indoor (lamp level) 

                

5660 
  implied utilization factor 

                
64% 
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Table 0-12  Estimate of the ‘installed’ lighting capacity at task level for non-residential buildings, summary per building type/sector 

(indoor lighting only, special purpose lamps excluded, source: VHK 2015) 

      

Required, task level 
 

Installed, task level 
  

Summary per type of building Area 
 

Lighting Requirements Relative Area Weights 
 

Fca 
Entire 
area 

average 
req. lux 

EU-28 lm 
required 
at task 

level Giga 
lm 

 

MF 
Entire 
area 

average 
inst. lux 

EU-28 lm 
installed at 
task level 
Giga lm 

 

% of 
total 

lumen 

 

% of 
total 
area 

EU-28 
Area   

M m2 
 

Task 
area 
lux 

Surround 
area     lux 

Background 
area          
lux 

Task 
area    

% 

Surround 
area        

% 

Background 
area             

% 
 

                    Office buildings 18.0% 2115 
 

389 237 79 71% 25% 4% 
 

87% 339 718 
 

0.8 424 897 
 

24.6% 

Manufacturing / Industry 20.9% 2461 
 

403 248 83 38% 45% 16% 
 

69% 279 685 
 

0.8 348 857 
 

23.5% 

Retail & Wholesale / Trade 20.2% 2382 
 

197 133 44 75% 22% 4% 
 

91% 179 425 
 

0.8 223 532 
 

14.6% 

Educational buildings 11.1% 1302 
 

306 193 64 72% 24% 2% 
 

88% 270 352 
 

0.8 338 440 
 

12.1% 

Hospitals/Healthcare 7.7% 907 
 

308 178 59 59% 32% 6% 
 

79% 242 219 
 

0.8 303 274 
 

7.5% 

Hotels & Restaurants 6.4% 754 
 

255 175 58 52% 43% 7% 
 

82% 210 158 
 

0.8 262 198 
 

5.4% 

Sports buildings 4.6% 544 
 

362 226 120 38% 47% 16% 
 

73% 263 143 
 

0.8 329 179 
 

4.9% 

Entertainment and news 5.2% 617 
 

217 159 53 80% 20% 0% 
 

95% 206 127 
 

0.8 257 159 
 

4.3% 

Miscellaneous buildings 2.5% 294 
 

184 123 41 80% 20% 0% 
 

93% 172 50 
 

0.8 215 63 
 

1.7% 

Stations, Airports, similar 0.9% 107 
 

238 158 53 71% 25% 4% 
 

88% 209 22 
 

0.8 261 28 
 

0.8% 

Parking in structures 2.5% 290 
 

75 50 17 60% 30% 10% 
 

82% 62 18 
 

0.8 77 22 
 

0.6% 

                    Total Non-Residential (task level) 100.0% 11773 
 

305 192 66 59% 32% 8% 
 

81% 248 2918 
 

0.8 310 3648 
 

100.0% 

MELISA 2013 (lamp level) 
                

5660 
     implied utilization factor 

                

64% 
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Table 0-13  Estimate of the ‘installed’ lighting capacity at task level for non-residential buildings, summary per room/activity type (indoor 

lighting only, special purpose lamps excluded, source: VHK 2015) 

Summary per type of space Area 
 

Lighting Requirements Relative Area Weights 

 

Required, task level 
 

Installed, task level 
  

 

% of 
total 
area 

EU-28 
Area   M 

m2 
 

Task 
area 
lux 

Surround 
area     
lux 

Background 
area          
lux 

Task 
area    

% 

Surround 
area        

% 

Background 
area             

% 
 

Fca 
Average 
required 

lux 

EU-28 
required   
Giga lm 

 

MF 
Average 
installed 

lux 

EU-28 
installed 
Giga lm 

 

% of 
total 

lumen 

manufacturing area 12.5% 1476 
 

500 300 100 30% 50% 20% 
 

64% 320 472 
 

0.8 400 591 
 

16.2% 

offices (open space) 5.2% 609 
 

500 300 100 80% 20% 0% 
 

92% 460 280 
 

0.8 575 350 
 

9.6% 

offices (cellular) 5.6% 660 
 

500 300 100 60% 30% 10% 
 

80% 400 264 
 

0.8 500 330 
 

9.0% 

offices (general, small) 4.5% 525 
 

500 300 100 60% 30% 10% 
 

80% 400 210 
 

0.8 500 262 
 

7.2% 

circulation areas 13.8% 1620 
 

125 75 25 80% 20% 0% 
 

92% 115 186 
 

0.8 144 233 
 

6.4% 

Shops < 30 m2 5.5% 643 
 

300 200 67 80% 20% 0% 
 

93% 280 180 
 

0.8 350 225 
 

6.2% 

meeting rooms 3.1% 362 
 

500 300 100 80% 20% 0% 
 

92% 460 166 
 

0.8 575 208 
 

5.7% 

Class rooms and similar 4.9% 573 
 

289 194 65 80% 20% 0% 
 

93% 270 155 
 

0.8 338 193 
 

5.3% 

toilets, showers, wardrobes 7.0% 829 
 

200 150 50 70% 30% 0% 
 

93% 185 153 
 

0.8 231 192 
 

5.3% 

Shops > 30 m2 3.4% 402 
 

300 200 67 80% 20% 0% 
 

93% 280 113 
 

0.8 350 141 
 

3.9% 

technical / service areas 4.3% 502 
 

203 152 51 54% 38% 8% 
 

85% 172 86 
 

0.8 215 108 
 

3.0% 

eating / drinking areas 4.2% 496 
 

200 150 50 50% 47% 3% 
 

86% 172 85 
 

0.8 215 106 
 

2.9% 

Sports Hall 2.1% 242 
 

500 300 200 20% 60% 20% 
 

64% 320 77 
 

0.8 400 97 
 

2.7% 

Examination / Treatment Rooms 1.5% 180 
 

500 300 100 60% 30% 10% 
 

80% 400 72 
 

0.8 500 90 
 

2.5% 

Theatre, Dancing, Amusement park 3.0% 358 
 

200 150 50 80% 20% 0% 
 

95% 190 68 
 

0.8 238 85 
 

2.3% 

Storeroom / Warehouse 6.6% 774 
 

100 75 25 50% 30% 20% 
 

78% 78 60 
 

0.8 97 75 
 

2.1% 

waiting areas 1.5% 179 
 

214 157 52 80% 20% 0% 
 

95% 203 36 
 

0.8 253 45 
 

1.2% 

Libraries, museums, zoo 1.0% 112 
 

381 200 67 53% 36% 4% 
 

73% 279 31 
 

0.8 348 39 
 

1.1% 

Laboratories 0.6% 66 
 

500 300 100 80% 20% 0% 
 

92% 460 31 
 

0.8 575 38 
 

1.0% 

Radio and TV 0.9% 107 
 

300 200 67 80% 20% 0% 
 

93% 280 30 
 

0.8 350 37 
 

1.0% 

Hospital wards/bedrooms 1.6% 191 
 

300 100 33 30% 60% 10% 
 

51% 153 29 
 

0.8 192 37 
 

1.0% 

Video and Movie prod. and Cinemas 1.3% 152 
 

200 150 50 80% 20% 0% 
 

95% 190 29 
 

0.8 238 36 
 

1.0% 

Kitchens 0.5% 60 
 

500 300 100 80% 20% 0% 
 

92% 460 27 
 

0.8 575 34 
 

0.9% 

Hotel rooms (excl. toilet/shower) 1.2% 138 
 

300 200 67 20% 60% 20% 
 

64% 193 27 
 

0.8 242 33 
 

0.9% 

Political and religious (incl. churches) 1.3% 152 
 

125 75 25 80% 20% 0% 
 

92% 115 17 
 

0.8 144 22 
 

0.6% 

Parking in structures 2.5% 290 
 

75 50 17 60% 30% 10% 
 

82% 62 18 
 

0.8 77 22 
 

0.6% 

Waste disposal / sewage 0.3% 37 
 

200 150 50 80% 20% 0% 
 

95% 190 7 
 

0.8 238 9 
 

0.2% 

Prisons 0.3% 34 
 

200 150 50 80% 20% 0% 
 

95% 190 6 
 

0.8 238 8 
 

0.2% 

Fire service activities 0.0% 4 
 

200 150 50 80% 20% 0% 
 

95% 190 1 
 

0.8 238 1 
 

0.0% 

                    

Total Non-Residential (task level) 100% 11773 
 

305 192 66 59% 32% 8% 
 

81% 248 2918 
 

0.8 310 3648 
 

100.0
% 
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F4 Determination of Installed Power 
 
F4.1 Source 

 

The installed lighting power is calculated by multiplying the required lighting capacity 

(lux*m2 = lm) of chapter E3 by the power density values Pjlx (W/m2/lux = W/lm) 

suggested in prEN15193-1 table C.1.  These values depend on room surface 

dimensions, the height distance between luminaire and task plane, and the upward flux 

fractions (UFF) of the luminaires (direct or indirect lighting). For convenience the table 

is reported below. 

Table 0-14   Power densities Pjlx (W/m2/lux) according to prEN 15193 table C.1. Valid 

for MF=0.8, 60 luminaire lumens per circuit Watt, reflection coefficients 0.7/0.5/0.2. 

room 

index 

k 

 

upward flux fraction (UFF) 

 

10% 30% 70% 90% 

 

dir dir/ind ind/dir ind 

      0.60 

 

0.037 0.043 0.064 0.087 

0.80 

 

0.032 0.038 0.053 0.070 

1.00 

 

0.030 0.035 0.046 0.060 

1.25 

 

0.027 0.033 0.041 0.051 

1.50 

 

0.026 0.031 0.037 0.046 

2.00 

 

0.024 0.029 0.033 0.039 

2.50 

 

0.023 0.028 0.030 0.035 

3.00 

 

0.022 0.027 0.029 0.032 

4.00 

 

0.021 0.026 0.026 0.029 

5.00 

 

0.021 0.025 0.025 0.027 

 

 
 

Approximate equations (slightly underestimate Pjlx for k < 0.8): 

 

UFF 10%: Pjlx = 0.0300*k-0.266, R2=0.95        UFF 30%: Pjlx = 0.0356*k-0.246, R2=0.96 

UFF 70%: Pjlx = 0.0469*k-0.440, R2=0.97         UFF 90%: Pjlx = 0.0604*k-0.553, R2=0.98 

 

The Pjlx values of the table are valid for: 
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 room index k ≥ 0.6; if k > 5, use k=5. 

 maintenance factor MF=0.8. 

 an efficacy of 60 luminaire lumens per circuit Watt. This is expected to include 

the power consumption of ballasts/control gears. 

 reflection coefficients of ceiling (70%), walls (50%) and floor (20%). This is not 

explicitly stated, but these values are used as defaults elsewhere in the 

standard. 

 

 

The room index k is calculated as k = (L*W) / (hm*(L+W)), where L and W are the 

room length and width, and hm is the vertical distance between the luminaires and the 

task level plane (not always identical to the room height). 

 

For given room dimensions (L,W), the room index value k decreases (higher installed 

power) when height hm is increased. 

 

For a given height hm of the luminaires with respect to the task plane, the room index 

value k increases (lower installed power) when room dimensions (L,W) are increased. 

 

F4.2 Estimates for power density 

 

The table for the determination of Pjlx has two entries: upward flux fraction UFF and 

room index k. 

 

As an EU-28 average, it has been assumed that upward flux fractions vary from 10% 

(direct lighting) to 30% (direct/indirect lighting). This means that areas with high UFF 

(50-90%, less efficient) have been assumed to be compensated by areas with low UFF 

(10-20%, more efficient), so that the average does not exceed UFF=30%. 

 

Even for a specific room/activity type the variety of room dimensions and luminaire 

heights is practically infinite, so it is not an easy task to estimate an European average. 

The estimate has been performed by assuming three different sets of typical room 

dimensions (L, W, hm) for each room/activity type, more or less corresponding to small 

(low k), medium, and large (high k) and then assigning (guessed) area-weights to 

these three types. Each of the three variants also has a corresponding UFF value, that 

has usually been chosen high (30%) for small spaces (low k) and low (10%) for large 

spaces (high k), in order to create a larger variation in Pjlx values. 

 

For each of the three room variants the Pjlx power density values are derived from the 

table in prEN 15193 and then weight-averaged.  

 

The assumed room dimensions, room index, upward flux fractions, power densities and 

average-weighted power density are shown in Table 0-16. The average Pjlx values 

range from 0.021 W/lm for parkings to 0.035 W/lm for technical service rooms, with an 

overall average of 0.030 W/lm. The latter average has also been used for the buildings 

in the Entertainment and Miscellaneous sectors, where no subdivision in room types is 

available. 

 

F4.3 Estimates for installed power 

 

The installed power is estimated, according to prEN 15193 simplified method, as: 

 

P = Area (m2) * Etask (lux) * Fca (-) * Pjlx (W/m2/lux) * Fmf   (Watt) 

 

The values for Pjlx are reportedly valid for a maintenance factor MF=0.8. It has 

therefore been assumed that the increase in installed lumen/power due to MF is already 
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accounted for in the Pjlx values. Consequently the factor (1/MF) is not included in this 

formula. The data presented here are for MF=0.8, so that the correction factor Fmf = 

0.8/MF=1.0. 

The values for Pjlx are valid for an overall efficacy of 60 luminaire lumens per 

circuit Watt (assumed to include ballast power), in tables hereafter also referred 

as 60 LL/W. If light source types are used that lead to a different efficacy, prEN 15193 

prescribes the use of a correction factor FL as shown in Table 0-15. Such a correction 

factor has NOT been applied yet, because it would require deriving a mix of light source 

types for each room/activity type: this is a time-consuming activity that could be done 

in a future extension of this study. The factor FL has been taken into account during the 

comparison with the MELISA values, see ‘conclusions’. 

 

The estimated installed lighting power and its density are shown in the last columns of 

Table 0-16 (full list), Table 0-17 (summary per building type) and Table 0-18 

(summary per room/activity type). 

Table 0-15   Values for the efficiency factor FL according to EN 15193-2, table C.10 

Lamp type Median value for FL 
Range of values for 

FL 
Metal Halide 0.99 0.93 – 1.10 

CFL 1.56 1.32 – 1.93 

LED 0.86 0.69 – 0.97 

LFL T5 (16 mm) 0.90 0.79 – 1.04 

LFL T8 (26 mm) 0.95 0.84 – 1.11 

Halogen 4.49 3.27 – 5.39 

High Pressure Sodium 1.01 0.94 – 1.06 

Incandescent 6.36 6.13 – 6.65 

 

 

Conclusions: 

 

1- The total EU-28 installed lighting power in non-residential buildings, considering 

a maintenance factor MF=0.8, and an efficacy of 60 luminaire lumens per circuit 

Watt, is estimated at 87 GW 12. Using the MELISA mix of lamp types for the non-

residential sector 13 and the efficacy correction factors of Table 0-15, a 

correction factor FL=1.28 results, and the estimate for the installed power would 

become 87*1.28 = 111 GW. The MELISA model for 2013 gives an installed 

lighting power of 106 GW 14, which is a very close match. 

 

2- The estimated power density is 7.4 W/m2 (@ 60 lm/W luminaire efficacy), which 

should be corrected to 7.4*1.28 = 9.5 W/m2 if the MELISA mix of lamp types is 

assumed. The MELISA value for 2013 is 9.0 W/m2. 

 

3- As regards the building/sector types, the percent shares of total installed 

lighting power are close to the percent shares of total required lighting capacity 

at task level. The reason for this is that all power density values Pjlx are 

estimated to be close to the average of 0.030 W/m2/lux (values vary from 0.029 

                                           
12 This is understood to be inclusive ballast/control gear power, but exclusives controls and 

standby. 
13 excluding HID, assumed for outdoor use 
14 For the entire non-residential sector the MELISA tables give a value of 112 GW, but this is 

exclusive ballast power. Using the MELISA ballast factors the total inclusive ballast power is 121 
GW. This also includes outdoor lighting. As a rough estimate, all HID lamps are used outdoor, 
corresponding to 16 GW (including ballast). This leaves for indoor 106 GW. 
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to 0.032, with the exception of parkings that have 0.022). In part this could also 

be caused by the assumption that all sectors have the same efficacy of 60 

luminaire lumens per circuit Watt. 

 

4- As regards entire buildings/sectors, the installed power density is highest for 

office buildings (9.8 W/m2 @ 60 lm/W luminaire efficacy), followed by Education 

(8.5 W/m2), Industry (8.1 W/m2) and Sports (7.7 W/m2). By far the lowest 

density is found for parkings (1.3 W/m2). 

 

5- As regards room/activity types, the spread in Pjlx values is higher, ranging from 

0.024 W/m2/lux for open offices to 0.036 for small shops (again, parkings have 

0.022). The difference between open offices (0.024) and cellular offices (0.032-

0.033) is noteworthy. 

 

6- As regards room/activity types, the installed power density is highest for 

meeting rooms (13.8 W/m2 @ 60 lm/W luminaire efficacy), small offices (13.4), 

kitchens (13.0), cellular offices (12.9), laboratories (12.4), 

examination/treatment rooms (11.6) and open offices (11.1). The smallest 

values are estimated for parkings (1.3 W/m2 @ 60 lm/W luminaire efficacy), 

store rooms/warehouses (2.3), churches (3.5), circulation areas (3.7) and 

hospital wards/bedrooms (4.4). 
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Table 0-16   Room indexes, Upward flux fractions and estimated Power densities Pjlx (W/m2/lux) according to prEN 15193 table C.1. 

Last columns show the estimate for the EU-28 installed total lighting power and its density per m2. (Valid for MF=0.8, 60 luminaire 

lumens per circuit Watt, reflection coefficients 0.7/0.5/0.2; source: VHK 2015). 
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     Total Manufacturing / Industry 
                         

0.0292 1.0 
 

20.0 8.1 

Production Area 
 

4.0 10.0 2.0 1.4 30% 0.0326 20% 
 
32.0 32.0 8.0 2.0 20% 0.0275 50% 

 
16.0 100.0 5.0 2.8 10% 0.0229 30% 

 
0.0271 1.0 

 
12.8 8.7 

Reception / Circulation Areas 
 

1.8 24.8 2.8 0.6 10% 0.0344 30% 
 

3.0 20.0 2.8 0.9 20% 0.0334 40% 
 
10.0 10.0 4.0 1.3 10% 0.0283 30% 

 
0.0322 1.0 

 
0.9 3.7 

Common toilets, showers, wardrobes 
 

      0.6 30% 0.0404 20% 
 

3.0 4.0 2.0 0.9 30% 0.0370 40% 
 

5.0 10.0 3.0 1.1 10% 0.0292 40% 
 

0.0345 1.0 
 

1.6 6.4 

Offices 
 

2.5 3.0 2.0 0.7 30% 0.0391 10% 
 

3.6 4.5 2.0 1.0 30% 0.0356 40% 
 

3.6 4.5 2.0 1.0 10% 0.0300 50% 
 

0.0332 1.0 
 

3.3 13.3 

Technical Service Rooms 
 

2.5 3.0 2.0 0.7 30% 0.0391 20% 
 

3.6 4.5 2.0 1.0 30% 0.0356 60% 
 

5.0 10.0 3.0 1.1 10% 0.0292 20% 
 

0.0350 1.0 
 

1.4 5.8 

                               

Total Retail & Wholesale / Trade 
                         

0.0319 1.0 
 

13.6 5.7 

Shops < 30 m2 
 

4.0 4.0 2.0 1.0 30% 0.0356 30% 
 

3.0 6.0 2.2 0.9 30% 0.0364 60% 
 

4.0 7.0 2.5 1.0 10% 0.0299 10% 
 

0.0355 1.0 
 

6.4 9.9 

Shops > 30 m2 
 

6.0 6.0 2.2 1.4 30% 0.0330 20% 
 

6.0 12.0 2.2 1.8 20% 0.0282 40% 
 
10.0 20.0 2.5 2.7 10% 0.0231 40% 

 
0.0271 1.0 

 
3.1 7.6 

Reception / Circulation Areas 
 

1.8 24.8 2.8 0.6 10% 0.0344 10% 
 

3.0 20.0 2.8 0.9 20% 0.0334 50% 
 
10.0 10.0 4.0 1.3 10% 0.0283 40% 

 
0.0314 1.0 

 
1.6 3.6 

Common toilets and wardrobes 
 

      0.6 30% 0.0404 20% 
 

3.0 4.0 2.0 0.9 30% 0.0370 40% 
 

5.0 10.0 3.0 1.1 10% 0.0292 40% 
 

0.0345 1.0 
 

0.7 6.4 

Storeroom / Warehouse 
 

4.0 4.0 2.0 1.0 30% 0.0356 20% 
 

4.0 8.0 3.0 0.9 20% 0.0338 30% 
 
10.0 40.0 4.0 2.0 10% 0.0249 50% 

 
0.0297 1.0 

 
1.8 2.3 

                               

Hotel & Restaurant (total) 
                         

0.0310 1.0 
 

4.9 6.5 

Rooms (excl. toilet/shower) 
 

3.0 4.0 2.2 0.8 30% 0.0379 40% 
 

4.0 5.0 2.2 1.0 20% 0.0327 30% 
 

4.0 8.0 2.5 1.1 10% 0.0295 30% 
 

0.0338 1.0 
 

0.9 6.5 

Toilet/Shower in rooms 
 

2.0 3.0 2.0 0.6 30% 0.0404 50% 
 

2.5 4.0 2.0 0.8 20% 0.0351 40% 
 

3.0 5.0 2.2 0.9 10% 0.0313 10% 
 

0.0373 1.0 
 

0.2 6.9 

Common toilets/wardrobes 
 

      0.6 30% 0.0404 20% 
 

3.0 4.0 2.0 0.9 30% 0.0370 40% 
 

5.0 10.0 3.0 1.1 10% 0.0292 40% 
 

0.0345 1.0 
 

0.2 6.4 

Reception/ Circulation areas 
 

1.8 24.8 2.8 0.6 10% 0.0344 50% 
 

3.0 20.0 2.8 0.9 20% 0.0334 30% 
 
10.0 10.0 4.0 1.3 10% 0.0283 20% 

 
0.0329 1.0 

 
0.2 3.8 

Breakfast / Eating areas 
 

4.0 6.0 2.0 1.2 30% 0.0340 30% 
 

5.0 8.0 2.0 1.5 20% 0.0294 40% 
 

6.0 10.0 2.2 1.7 10% 0.0260 30% 
 

0.0298 1.0 
 

1.5 5.2 

Coffeshops, Bars, Discotheques 
 

4.0 6.0 2.0 1.2 30% 0.0340 30% 
 

5.0 8.0 2.0 1.5 20% 0.0294 40% 
 

6.0 10.0 2.2 1.7 10% 0.0260 30% 
 

0.0298 1.0 
 

0.3 4.3 

Offices 
 

2.5 3.0 2.0 0.7 30% 0.0391 10% 
 

3.6 4.5 2.0 1.0 30% 0.0356 40% 
 

3.6 4.5 2.0 1.0 10% 0.0300 50% 
 

0.0332 1.0 
 

0.2 13.3 

Meeting Rooms 
 

4.5 3.6 2.0 1.0 30% 0.0356 20% 
 

9.0 7.2 2.0 2.0 20% 0.0275 60% 
 

9.0 7.2 2.0 2.0 10% 0.0249 20% 
 

0.0286 1.0 
 

0.4 13.2 

Kitchen 
 

4.0 6.0 2.0 1.2 30% 0.0340 40% 
 
16.0 16.0 2.0 4.0 30% 0.0253 50% 

 
16.0 16.0 2.0 4.0 10% 0.0207 10% 

 
0.0283 1.0 

 
0.8 13.0 
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cyan fields are inputs, can be changed 
 

power estimate, reference case 1 
 

power estimate, reference case 2 
 

power estimate, reference case 3 
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     Technical areas 
 

2.5 3.0 2.0 0.7 30% 0.0391 20% 
 

3.6 4.5 2.0 1.0 30% 0.0356 60% 
 

5.0 10.0 3.0 1.1 10% 0.0292 20% 
 

0.0350 1.0 
 

0.2 5.8 

                               

Education Total 
                         

0.0313 1.0 
 

11.0 8.5 

Creche, play area 
 

4.0 6.0 2.8 0.9 30% 0.0370 30% 
 

5.0 8.0 2.8 1.1 20% 0.0320 40% 
 

6.0 10.0 2.8 1.3 10% 0.0278 30% 
 

0.0322 1.0 
 

0.2 9.0 

(Pre-)Primary resting area 
 

4.0 6.0 2.2 1.1 30% 0.0348 30% 
 

5.0 8.0 2.2 1.4 30% 0.0328 40% 
 

6.0 10.0 2.2 1.7 30% 0.0312 30% 
 

0.0329 1.0 
 

0.4 6.3 

Class Rooms 
 

4.0 6.0 2.0 1.2 30% 0.0340 20% 
 

5.0 8.0 2.0 1.5 20% 0.0294 60% 
 

6.0 10.0 2.0 1.9 10% 0.0254 20% 
 

0.0295 1.0 
 

3.6 8.3 

Meeting Rooms 
 

4.5 3.6 2.0 1.0 30% 0.0356 50% 
 

9.0 7.2 2.0 2.0 20% 0.0275 30% 
 

9.0 7.2 2.0 2.0 10% 0.0249 20% 
 

0.0310 1.0 
 

2.3 14.3 

Library 
 

4.0 4.0 2.0 1.0 30% 0.0356 20% 
 

4.0 8.0 3.0 0.9 20% 0.0338 50% 
 

5.0 12.0 3.0 1.2 10% 0.0287 30% 
 

0.0326 1.0 
 

0.4 9.0 

Teacher's Room 
 

3.0 4.0 2.0 0.9 30% 0.0370 30% 
 

4.0 6.0 2.0 1.2 20% 0.0313 40% 
 

5.0 8.0 2.0 1.5 10% 0.0268 30% 
 

0.0316 1.0 
 

0.2 8.9 

Computer education area 
 

4.0 6.0 2.0 1.2 30% 0.0340 20% 
 

5.0 8.0 2.0 1.5 30% 0.0320 60% 
 

6.0 10.0 2.0 1.9 30% 0.0305 20% 
 

0.0321 1.0 
 

0.4 9.0 

Reception/ Circulation Area 
 

1.8 24.8 2.8 0.6 10% 0.0344 10% 
 

3.0 20.0 2.8 0.9 20% 0.0334 70% 
 
10.0 10.0 4.0 1.3 10% 0.0283 20% 

 
0.0325 1.0 

 
0.8 3.7 

Common toilets / wardrobes 
 

      0.6 30% 0.0404 10% 
 

3.0 4.0 2.0 0.9 30% 0.0370 40% 
 

5.0 10.0 3.0 1.1 10% 0.0292 50% 
 

0.0334 1.0 
 

0.4 6.2 

Standard Offices 
 

2.5 3.0 2.0 0.7 30% 0.0391 10% 
 

3.6 4.5 2.0 1.0 30% 0.0356 40% 
 

3.6 4.5 2.0 1.0 10% 0.0300 50% 
 

0.0332 1.0 
 

1.8 13.3 

Technical Service Rooms 
 

2.5 3.0 2.0 0.7 30% 0.0391 20% 
 

3.6 4.5 2.0 1.0 30% 0.0356 60% 
 

5.0 10.0 3.0 1.1 10% 0.0292 20% 
 

0.0350 1.0 
 

0.4 5.8 

                               

Hospitals/Healthcare Total 
                         

0.0300 1.0 
 

6.6 7.3 

Wards / Bedrooms 
 

4.0 6.0 2.0 1.2 30% 0.0340 20% 
 

4.0 12.0 2.0 1.5 20% 0.0296 40% 
 

6.0 12.0 2.2 1.8 10% 0.0256 40% 
 

0.0289 1.0 
 

0.8 4.4 

Dayroom / Eating Room 
 

4.0 6.0 2.0 1.2 30% 0.0340 20% 
 

5.0 8.0 2.0 1.5 20% 0.0294 40% 
 

6.0 10.0 2.2 1.7 10% 0.0260 40% 
 

0.0290 1.0 
 

0.3 5.1 

Examination / Treatment Rooms 
 

3.0 4.0 2.0 0.9 10% 0.0313 20% 
 

4.0 6.0 2.0 1.2 10% 0.0286 60% 
 

5.0 8.0 2.2 1.4 10% 0.0274 20% 
 

0.0289 1.0 
 

2.1 11.6 

Waiting Area 
 

3.0 4.0 2.0 0.9 30% 0.0370 30% 
 

4.0 6.0 2.0 1.2 20% 0.0313 50% 
 

5.0 8.0 2.2 1.4 10% 0.0274 20% 
 

0.0322 1.0 
 

0.7 6.1 

Reception / Circulation Areas 
 

1.8 24.8 2.8 0.6 10% 0.0344 10% 
 

3.0 20.0 2.8 0.9 20% 0.0334 70% 
 
10.0 10.0 4.0 1.3 10% 0.0283 20% 

 
0.0325 1.0 

 
0.5 3.7 

Common toilets, wardrobes, showers 
 

      0.6 30% 0.0404 10% 
 

3.0 4.0 2.0 0.9 30% 0.0370 40% 
 

5.0 10.0 3.0 1.1 10% 0.0292 50% 
 

0.0334 1.0 
 

0.5 6.2 

Standard offices 
 

2.5 3.0 2.0 0.7 30% 0.0391 10% 
 

3.6 4.5 2.0 1.0 30% 0.0356 40% 
 

3.6 4.5 2.0 1.0 10% 0.0300 50% 
 

0.0332 1.0 
 

0.7 13.3 

Laboratories 
 

4.0 6.0 2.0 1.2 10% 0.0286 20% 
 

5.0 8.0 2.0 1.5 10% 0.0268 50% 
 

6.0 10.0 2.2 1.7 10% 0.0260 30% 
 

0.0269 1.0 
 

0.8 12.4 

Technical Service / Production Areas 
 

2.5 3.0 2.0 0.7 30% 0.0391 20% 
 

3.6 4.5 2.0 1.0 30% 0.0356 60% 
 

5.0 10.0 3.0 1.1 10% 0.0292 20% 
 

0.0350 1.0 
 

0.2 5.8 

                               

                               

Offices Total 
                         

0.0290 1.0 
 

20.8 9.8 

Cellular office 
 

2.5 3.0 2.0 0.7 30% 0.0391 0% 
 

3.6 4.5 2.0 1.0 30% 0.0356 40% 
 

3.6 4.5 2.0 1.0 10% 0.0300 60% 
 

0.0322 1.0 
 

8.5 12.9 



Annex F 
 

 

Month Year  I  52 

 

cyan fields are inputs, can be changed 
 

power estimate, reference case 1 
 

power estimate, reference case 2 
 

power estimate, reference case 3 
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     Open Plan Office (Landscape office) 
 
10.0 10.0 2.0 2.5 30% 0.0284 20% 

 
16.0 16.0 2.0 4.0 30% 0.0253 40% 

 
16.0 16.0 2.0 4.0 10% 0.0207 40% 

 
0.0241 1.0 

 
6.8 11.1 

Reception/ Circulation Area 
 

1.8 24.8 2.8 0.6 10% 0.0344 50% 
 

3.0 20.0 2.8 0.9 20% 0.0334 30% 
 
10.0 10.0 4.0 1.3 10% 0.0283 20% 

 
0.0329 1.0 

 
1.6 3.8 

Common toilets / wardrobes / showers 
 

      0.6 30% 0.0404 20% 
 

3.0 4.0 2.0 0.9 30% 0.0370 40% 
 

5.0 10.0 3.0 1.1 10% 0.0292 40% 
 

0.0345 1.0 
 

0.9 6.4 

Meeting Rooms 
 

4.5 3.6 2.0 1.0 30% 0.0356 30% 
 

9.0 7.2 2.0 2.0 20% 0.0275 50% 
 

9.0 7.2 2.0 2.0 10% 0.0249 20% 
 

0.0294 1.0 
 

2.3 13.5 

Copying, Server, Archive,Technical areas 
 

2.5 3.0 2.0 0.7 30% 0.0391 20% 
 

3.6 4.5 2.0 1.0 30% 0.0356 60% 
 

5.0 10.0 3.0 1.1 10% 0.0292 20% 
 

0.0350 1.0 
 

0.7 6.5 

                               

Sports Total 
                         

0.0292 1.0 
 

4.2 7.7 

Sports Hall 
 
33.0 18.0 7.6 1.5 10% 0.0268 50% 

 
37.0 33.0 7.6 2.3 10% 0.0241 30% 

 
54.0 33.0 9.1 2.3 10% 0.0242 20% 

 
0.0254 1.0 

 
2.0 8.1 

Common toilets / wardrobes / showers 
 

      0.6 30% 0.0404 10% 
 

3.0 4.0 2.0 0.9 30% 0.0370 40% 
 

5.0 10.0 3.0 1.1 10% 0.0292 50% 
 

0.0334 1.0 
 

0.6 6.2 

Reception/ Circulation Area 
 

1.8 24.8 2.8 0.6 10% 0.0344 40% 
 

3.0 20.0 2.8 0.9 20% 0.0334 40% 
 
10.0 10.0 4.0 1.3 10% 0.0283 20% 

 
0.0328 1.0 

 
0.2 3.8 

Mensa, Restaurant, Bar, Resting area 
 

4.0 6.0 2.0 1.2 30% 0.0340 40% 
 

5.0 8.0 2.0 1.5 20% 0.0294 50% 
 

6.0 10.0 2.2 1.7 10% 0.0260 10% 
 

0.0309 1.0 
 

0.4 5.7 

Offices 
 

2.5 3.0 2.0 0.7 30% 0.0391 30% 
 

3.6 4.5 2.0 1.0 30% 0.0356 40% 
 

3.6 4.5 2.0 1.0 10% 0.0300 30% 
 

0.0350 1.0 
 

0.9 14.0 

                               

Parking in structures 
                         

0.0216 1.0 
 

0.4 1.3 

public access 
 
15.0 25.0 2.5 3.8 30% 0.0257 20% 

 
15.0 50.0 2.8 4.1 20% 0.0229 20% 

 
30.0 50.0 2.8 5.0 10% 0.0196 60% 

 
0.0214 1.0 

 
0.3 1.3 

private access (offices) 
 
15.0 25.0 2.5 3.8 30% 0.0257 30% 

 
15.0 50.0 2.8 4.1 20% 0.0229 40% 

 
30.0 50.0 2.8 5.0 10% 0.0196 30% 

 
0.0227 1.0 

 
0.0 1.4 

                               

Stations, Airports, similar (Total) 
                         

0.0310 1.0 
 

0.7 6.5 

passenger/client (waiting) area 
 

4.0 6.0 2.2 1.1 30% 0.0348 20% 
 

6.0 8.0 2.2 1.6 20% 0.0293 30% 
 
10.0 20.0 2.8 2.4 10% 0.0238 50% 

 
0.0277 1.0 

 
0.2 5.3 

reception and circulation areas 
 

1.8 24.8 2.8 0.6 10% 0.0344 10% 
 

3.0 20.0 2.8 0.9 20% 0.0334 60% 
 
10.0 10.0 4.0 1.3 10% 0.0283 30% 

 
0.0320 1.0 

 
0.1 3.7 

customs and security 
 

2.5 3.0 2.0 0.7 30% 0.0391 20% 
 

3.6 4.5 2.0 1.0 30% 0.0356 30% 
 

5.0 10.0 3.0 1.1 10% 0.0292 50% 
 

0.0331 1.0 
 

0.1 13.2 

common toilets, wardrobes, etc 
 

      0.6 30% 0.0404 10% 
 

3.0 4.0 2.0 0.9 30% 0.0370 40% 
 

5.0 10.0 3.0 1.1 10% 0.0292 50% 
 

0.0334 1.0 
 

0.1 6.2 

offices 
 

2.5 3.0 2.0 0.7 30% 0.0391 10% 
 

3.6 4.5 2.0 1.0 30% 0.0356 40% 
 

3.6 4.5 2.0 1.0 10% 0.0300 50% 
 

0.0332 1.0 
 

0.2 13.3 

                               

                               

                               

Entertainment and news (Total) 
                         

0.0300 1.0 
 

3.8 6.2 

Video and Movie production and Cinemas 
                         

0.03 1.0 
 

0.9 5.7 

Radio and TV 
                         

0.03 1.0 
 

0.9 8.4 
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cyan fields are inputs, can be changed 
 

power estimate, reference case 1 
 

power estimate, reference case 2 
 

power estimate, reference case 3 
 

av
er

ag
e 

P
jlx

 

W
/m

2
/l

u
x=

W
/l

m
 

co
rr

ec
ti

o
n

 f
ac

to
r 

 F
m

f 

 
EU

-2
8

 in
st

al
le

d
 p

o
w

er
   

 

G
W

 (
@

 6
0

 lm
/W

) 

in
st

al
le

d
 p

o
w

er
 d

en
si

ty
 

W
/m

2
 (

@
 6

0
 lm

/W
) 

 

 

w
id

th
   

   
  m

 

le
n

gt
h

   
   

 m
 

h
ei

gh
t 

   
   

m
 

ro
o

m
 in

d
ex

   
   

   
k 

U
FF

 %
 

P
jlx

 

W
/m

2
/l

u
x=

W
/l

m
 

w
ei

gh
t 

(%
 o

f 
ar

ea
)  

w
id

th
   

   
  m

 

le
n

gt
h

   
   

 m
 

h
ei

gh
t 

   
   

m
 

ro
o

m
 in

d
ex

   
   

   
k 

U
FF

 %
 

P
jlx

 

W
/m

2
/l

u
x=

W
/l

m
 

w
ei

gh
t 

(%
 o

f 
ar

ea
)  

w
id

th
   

   
  m

 

le
n

gt
h

   
   

 m
 

h
ei

gh
t 

   
   

m
 

ro
o

m
 in

d
ex

   
   

   
k 

U
FF

 %
 

P
jlx

 

W
/m

2
/l

u
x=

W
/l

m
 

w
ei

gh
t 

(%
 o

f 
ar

ea
)   

     

     Theater, Dancing, Amusementpark 
                         

0.03 1.0 
 

2.0 5.7 

                               

Miscellaneous (Total) 
                         

0.0300 1.0 
 

1.5 5.2 

Prisons 
                         

0.03 1.0 
 

0.2 5.7 

Fire service activities 
                         

0.03 1.0 
 

0.0 5.7 

Waste disposal / sewage 
                         

0.03 1.0 
 

0.2 5.7 

Political and religious (incl. churches) 
                         

0.03 1.0 
 

0.5 3.5 

Libraries, musea, zoo 
                         

0.03 1.0 
 

0.6 8.4 

                               
Total Non-Residential 

                         
0.0300 1.0 

 
87 7.4 

MELISA 2013 indoor (different lm/W) 
                            

106 9.0 

implied factor FL from EN 15193 
                            

1.21 
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Table 0-17   Estimate of installed lighting power for non-residential buildings based on building areas, lighting requirements at task 

level, and Power densities Pjlx (W/m2/lux) according to prEN 15193 table C.1. Last columns show the estimate for the EU-28 installed 

total lighting power and its density per m2.  (Valid for MF=0.8, 60 luminaire lumens per circuit Watt, reflection coefficients 0.7/0.5/0.2; 

source: VHK 2015). 

Summary per type of building 

% of 
total 
area 

EU-28 
Area   

M m2 

 Lighting  
Requirements 

Task area  
lux 

 
Fca 

EU-28 lm 
required 
at task 
level 

Giga lm 

 

% of 
total 

lumen 

average 
Pjlx 

W/m2/lux 
=W/lm 

correction  
factor     
Fmf 

 
EU-28 

installed 
power    

GW 
@60 LL/W 

installed 
power 
density 
W/m2 

@60 LL/W 

% of total 
power 

@60 LL/W 
 

    

    

    

                Offices Total 18.0% 2115 
 

389 
 

87% 718 
 

24.6% 0.029 1.0 
 

20.8 9.8 23.8% 

Total Manufacturing / Industry 20.9% 2461 
 

403 
 

69% 685 
 

23.5% 0.029 1.0 
 

20.0 8.1 22.9% 

Total Retail & Wholesale / Trade 20.2% 2382 
 

197 
 

91% 425 
 

14.6% 0.032 1.0 
 

13.6 5.7 15.5% 

Education Total 11.1% 1302 
 

306 
 

88% 352 
 

12.1% 0.031 1.0 
 

11.0 8.5 12.6% 

Hospitals/Healthcare Total 7.7% 907 
 

308 
 

79% 219 
 

7.5% 0.030 1.0 
 

6.6 7.3 7.5% 

Hotel & Restaurant (total) 6.4% 754 
 

255 
 

82% 158 
 

5.4% 0.031 1.0 
 

4.9 6.5 5.6% 

Sports Total 4.6% 544 
 

362 
 

73% 143 
 

4.9% 0.029 1.0 
 

4.2 7.7 4.8% 

Entertainment and news (Total) 5.2% 617 
 

217 
 

95% 127 
 

4.3% 0.030 1.0 
 

3.8 6.2 4.4% 

Miscellaneous (Total) 2.5% 294 
 

184 
 

93% 50 
 

1.7% 0.030 1.0 
 

1.5 5.2 1.7% 

Stations, Airports, similar (Total) 0.9% 107 
 

238 
 

88% 22 
 

0.8% 0.031 1.0 
 

0.7 6.5 0.8% 

Parking in structures 2.5% 290 
 

75 
 

82% 18 
 

0.6% 0.022 1.0 
 

0.4 1.3 0.4% 

                Total Non-Residential (indoor) 100% 11773 
 

305 
 

81% 2918 
 

100 % 0.030 1.0 
 

87 7.4 100% 

MELISA 2013 (different LLm/W) 
            

106 9.0 
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Table 0-18   Estimate of installed lighting power for non-residential rooms/zones based on building areas, lighting requirements at task 

level, and Power densities Pjlx (W/m2/lux) according to prEN 15193 table C.1. (for MF=0.8, 60 Llm/W; source: VHK 2015). 

Summary per type of room/activity 
% of 
total 
area 

EU-28 
Area   M 

m2 
 

Lighting 
Requirements 

Task area 
 lux 

 

Fca 

EU-28 
required 
task level  
Giga lm 

 

% of 
total 

lumen 

average 
Pjlx 

W/m2/lux 
=W/lm 

correction 
factor     
Fmf 

 

EU-28 
power    

GW 
@60 LL/W 

power 
density 
W/m2 

@60 LL/W 

% of total 
power 

@60 LL/W 
 manufacturing area 12.5% 1476 

 
500 

 
64% 472 

 
16.2% 0.027 1.0 

 
12.8 8.7 14.7% 

offices (open space) 5.2% 609 
 

500 
 

92% 280 
 

9.6% 0.024 1.0 
 

6.8 11.1 7.7% 

offices (cellular) 5.6% 660 
 

500 
 

80% 264 
 

9.0% 0.032 1.0 
 

8.5 12.9 9.7% 

offices (general, small) 4.5% 525 
 

500 
 

80% 210 
 

7.2% 0.033 1.0 
 

7.0 13.4 8.0% 

circulation areas 13.8% 1620 
 

125 
 

92% 186 
 

6.4% 0.032 1.0 
 

6.0 3.7 6.9% 

Shops < 30 m2 5.5% 643 
 

300 
 

93% 180 
 

6.2% 0.036 1.0 
 

6.4 9.9 7.3% 

meeting rooms 3.1% 362 
 

500 
 

92% 166 
 

5.7% 0.030 1.0 
 

5.0 13.8 5.7% 

Class rooms and similar 4.9% 573 
 

289 
 

93% 155 
 

5.3% 0.030 1.0 
 

4.7 8.1 5.3% 

toilets, showers, wardrobes 7.0% 829 
 

200 
 

93% 153 
 

5.3% 0.034 1.0 
 

5.3 6.3 6.0% 

Shops > 30 m2 3.4% 402 
 

300 
 

93% 113 
 

3.9% 0.027 1.0 
 

3.1 7.6 3.5% 

technical / service areas 4.3% 502 
 

203 
 

85% 86 
 

3.0% 0.035 1.0 
 

3.0 6.0 3.4% 

eating / drinking areas 4.2% 496 
 

200 
 

86% 85 
 

2.9% 0.030 1.0 
 

2.5 5.1 2.9% 

Sports Hall 2.1% 242 
 

500 
 

64% 77 
 

2.7% 0.025 1.0 
 

2.0 8.1 2.3% 

Examination / Treatment Rooms 1.5% 180 
 

500 
 

80% 72 
 

2.5% 0.029 1.0 
 

2.1 11.6 2.4% 

Theater, Dancing, Amusementpark 3.0% 358 
 

200 
 

95% 68 
 

2.3% 0.030 1.0 
 

2.0 5.7 2.3% 

Storeroom / Warehouse 6.6% 774 
 

100 
 

78% 60 
 

2.1% 0.030 1.0 
 

1.8 2.3 2.0% 

waiting areas 1.5% 179 
 

214 
 

95% 36 
 

1.2% 0.031 1.0 
 

1.1 6.3 1.3% 

Libraries, musea, zoo 1.0% 112 
 

381 
 

73% 31 
 

1.1% 0.031 1.0 
 

1.0 8.7 1.1% 

Laboratories 0.6% 66 
 

500 
 

92% 31 
 

1.0% 0.027 1.0 
 

0.8 12.4 0.9% 

Radio and TV 0.9% 107 
 

300 
 

93% 30 
 

1.0% 0.030 1.0 
 

0.9 8.4 1.0% 

Hospital wards/bedrooms 1.6% 191 
 

300 
 

51% 29 
 

1.0% 0.029 1.0 
 

0.8 4.4 1.0% 

Video and Movie production and Cinemas 1.3% 152 
 

200 
 

95% 29 
 

1.0% 0.030 1.0 
 

0.9 5.7 1.0% 

Kitchens 0.5% 60 
 

500 
 

92% 27 
 

0.9% 0.028 1.0 
 

0.8 13.0 0.9% 

Hotel rooms (excl toilet/shower) 1.2% 138 
 

300 
 

64% 27 
 

0.9% 0.034 1.0 
 

0.9 6.5 1.0% 

Political and religious (incl. churches) 1.3% 152 
 

125 
 

92% 17 
 

0.6% 0.030 1.0 
 

0.5 3.5 0.6% 

Parking in structures 2.5% 290 
 

75 
 

82% 18 
 

0.6% 0.022 1.0 
 

0.4 1.3 0.4% 

Waste disposal / sewage 0.3% 37 
 

200 
 

95% 7 
 

0.2% 0.030 1.0 
 

0.2 5.7 0.2% 

Prisons 0.3% 34 
 

200 
 

95% 6 
 

0.2% 0.030 1.0 
 

0.2 5.7 0.2% 

Fire service activities 0.0% 4 
 

200 
 

95% 1 
 

0.0% 0.030 1.0 
 

0.0 5.7 0.0% 

Total Non-Residential (task level) 100% 11773 
 

305 
 

81% 2918 
 

100% 0.030 1.0 
 

87.4 7.4 100% 
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ANNEX G STAKEHOLDER 

REGISTRATIONS ON THE PROJECT 
WEBSITE 

 

List of stakeholders that registered on the project website 'http://ecodesign-lightingsystems.eu/' 
and that agreed that agreed that company/organisation name, my surname and relevant sector is 
included in the list of stakeholders as presented on this website. 

Company / organisation name Relevant 
sector 

 First 
Name 

Surname 

ABB Oy EU 
manufacturer 

 Jussi Aarnivuo 

ÅF Lighting / Representing DEA Other Mr Anders 
Peder 

Øbro 

Agoria EU 
manufacturer 

 Tim Hamers 

Agoria Other  Marc Cumps 

AMIRAS C&L IMPEX SRL EU 
manufacturer 

Mr. IOAN DRANGA 

ANEC/BEUC Other  Angelik
i 

Malizou 

ANPCEN Environmenta
l NGO 

Dr Nicolas BESSOLAZ 

Ballarat Consulting Consultant  Fiona Brocklehur
st 

BAM Federal Institute for Materials Research 
and Testing 

Public official Dr. Andrea Harrer 

BEAMA Other Mr Raj Vagdia 

Belgian Administration Environmental 
Product Policy 

Public official Mr Bram Soenen 

CLASP Environmenta
l NGO 

 Marie Baton 

CLASP Environmenta
l NGO 

 Michae
l 

Scholand 

CMS Other  Olivia Jamison 

Compliance and Risks Other Ms Michell
e 

Walsh 

Dark-Sky Slovenia Environmenta
l NGO 

Mr. Andrej Mohar 
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Dept Of Energy and Climate Change Public official Mr Mike Rimmer 

Elektroforeningen (EFO) Other Mr. Per 
Oyvind 

Voie 

enea Researcher  simone
tta 

fumagalli 

Energy Authority, Finland Public official  Kaisa-
Reeta 

Koskinen 

Energy piano Consultant Director Casper Kofod 

Ensto Oy EU 
manufacturer 

 Maria Penttilä 

ERA Technology Ltd Consultant Dr Chris Robertson 

ETAP Lighting EU 
manufacturer 

Ing. Rob Embrechts 

EU Issue Tracker Other  Dario Annoscia 

EU Issue Tracker Consultant Ms Delia Harabula 

EU Issue Tracker Consultant Mr. Danilo Gattullo 

eu.bac EU 
manufacturer 

MSc Eng Andrei Litiu 

European Environmental Citizens 
Organisation for Standardisation (ECOS) 

Environmenta
l NGO 

 Chloe Fayole 

Federal Environment agency Public official Dr. Ines Oehme 

fps Economy Public official Mrs Catheri
ne 

Grimonpo
nt 

GE Lighting EU 
manufacturer 

 Gyongy
ver 

Jakab 

German Energy Agency Consultant Dr. Karsten Lindloff 

GIL   SYNDICAT DU LUMINAIRE Public official Monsieur JEAN 
MARIE 

CROUE 

Hellmann Process Management Consultant  Jan Jankord 

Helvar Oy Ab EU 
manufacturer 

Mr. Markku Norhio 

ICF Consultant Mr Mark Allington 

ICF International Consultant Mr Bizhan Zhumagali 

ICF International Consultant Miss Laura Pereira 

Insta Elektro GmbH EU 
manufacturer 

 Stepha
n 

Lüling 

International Association of Lighting Other Mr Nicolas Fuentes 



 Title of the document 

 

Month Year  I  59 

 

Designers (IALD) Colomer 

Intertek Consultant  Gary Yu 

Intertek Semko AB Other Mr. Mikael Pettersson 

JRC-IPTS Researcher  Hans Moons 

Kirsti Hind Fagerlund Public official Ms Kirsti 
Hind 

Fagerlund 

Korea Testing Certification Public official Dr. JM Kang 

LEGRAND EU 
manufacturer 

Mrs Nathali
e 

Coursiere 

LIA Other  Lawren
ce 

Barling 

Licht und Natur e.V. Environmenta
l NGO 

Herr Harald Bardenhag
en 

LightingEurope EU 
manufacturer 

 Diederi
k 

de 
Stoppelaar 

Lysultur/The Norwegian light and lighting 
association. 

Other Mr. Kennet
h 

Hansen 

M Frantzell konsult Consultant  Magnu
s 

Frantzell 

Merten EU 
manufacturer 

 Juergen Kuhnert 

NIKO EU 
manufacturer 

Mr Rony Haentjens 

NIKO / CECAPI EU 
manufacturer 

Mr Rony Haentjens 

Norwegian Water Resources and Energy 
Directorate 

Public official Ms Kirsti 
Hind 

Fagerlund 

Norwegian Water Resources and Energy 
Directorate 

Public official Mr. Bernt Saugen 

Oekopol GmbH Consultant  Lisa Roedig 

Ökopol Consultant  Laura Spengler 

Ökopol GmbH Consultant  Lisa Rödig 

Orgalime Other Mr. Lars Koch 

Philips Lighting EU 
manufacturer 

 Oscar Deurloo 

Philips Lighting / LightingEurope EU 
manufacturer 

Mr. Kay Rauwerdin
k 

Power Integrations EU  Richard Fassler 
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manufacturer 

Projection.eu EU 
manufacturer 

Mr. Thoma
s 

Van 
Brantege
m 

Schneider Electric EU 
manufacturer 

Ms Nadine Bravais 

Schneider Electric EU 
manufacturer 

Dr Frederi
c 

VAILLANT 

SCHNEIDER-ELECTRIC EU 
manufacturer 

 Philipp
e 

CARPENTI
ER 

SEK Other  Nina Mylly 

SEVEn, The Energy Efficiency Center Consultant  Michal Stasa 

Siemens EU 
manufacturer 

Mrs Bonnie Brook 

SIMON EU 
manufacturer 

 Xavier Montfort 

Society of Light and Lighting Other Mr Brenda
n 

Keely 

Sony EU 
manufacturer 

Mr. Lars Koch 

State Office of Legal Metrology of Hessen 
(Germany) 

Public official  Holger Dickert 

SVENSK LJUSFAKTA Consultant Lighting 
Designer 

Tommy Govén 

Swedish Energy Agency Public official  Peter Bennich 

Swiss Federal Office of Energy Other  Markus Bleuer 

The Netherlands Enterprise Agency Public official  Hans-
Paul 

Siderius 

Topten Environmenta
l NGO 

 Eva Geilinger 

Topten Environmenta
l NGO 

Mr Francis
co 

ZULOAGA 

Umweltbundesamt Public official  Andrea
s 

Halatsch 

Umweltbundesamt (UBA) Other  Christo
ph 

Mordziol 
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ANNEX H IMAGE OF THE MAIN SCREEN 

OF THE PROJECT WEBSITE 
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ANNEX I STAKEHOLDER COMMENTS RECEIVED ON FIRST 

DRAFT TASK 0-1 (2015)
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Reaction: 

This valuable input has been used for 
the updated report. 
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ANNEX J STAKEHOLDER COMMENTS RECEIVED ON SECOND 

DRAFT TASK 0-4 (2016)
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ANNEX K MINUTES OF THE STAKEHOLDER MEETING
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ANNEX L POWERPOINT PRESENTATION OF THE 

STAKEHOLDER MEETING
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Presentation from Lighting Europe at the end of the meeting: 
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ANNEX M TASK 0- QUICK SCAN 

Objective: 

 

Important note: The findings presented in the discussion below are indicative 

and made only for the purpose on an initial screening exercise. They will thus 

be updated in the course of conducting the later Tasks. Therefore this section 

is mainly printed in grey and will not be updated in revisions of this Task 0. 

 

According to the MEErP: “Task 0 is an optional task for the case of large or 

inhomogeneous product groups, where it is recommended to carry out a first product 

screening, considering the environmental impact and potential for improvement of the 

products as referred to in Article 15 of the Ecodesign Directive. The objective is to re-

group or narrow the product scope, as appropriate from an ecodesign point of view, 

for the subsequent analysis in Tasks 1-7.”  

 

This preparatory study on lighting systems follows from the request for services 

ENER/C3/2012-418 LOT1/05. The Quickscan is an initial screening, based on available 

information from previous studies and other sources. The objective is to re-group or 

narrow the product scope, as appropriate from an Ecodesign point of view, for the 

subsequent analysis. This is done by gathering initial data for the study tasks in order 

to allow scrutiny against the Article 15 criteria of the Ecodesign Directive 

2009/125/EC. Accordingly, the structure of the Quickscan is based on the three major 

criteria in Article 15, paragraph 2, as explained in section 3.1.1. 

 

According to paragraph 2 of Article 15 of Ecodesign Directive 2009/125/EC energy-

related products such as lighting systems have to:  

1. represent a significant volume of sales and trade, indicatively more than 200 

000 units a year within the Community to the most recently available figures; 

2. have a significant environmental impact within the Community – as specified in 

the Community strategic priorities as set out in Decision No 1600/2002/EC – 

considering the quantities placed on the market and/or put into service; 

3. present significant potential for improvement in terms of its environmental 

impact without entailing excessive costs, taking into account in particular: 

i. the absence of other relevant Community legislation or failure of the 

market forces to address the issue properly; and 

ii. a wide disparity in the environmental performance of products available 

on the market with equivalent functionality. 

 

These three criteria will be addressed in the Quickscan as guiding principles to 

determine the potential of possible Ecodesign, energy labelling, and/or energy 

performance of buildings requirements. 

 

Additionally, the provisions of the Ecodesign Directive 2009/125/EC require 

consideration of the (entire) life cycle of the product and all its significant 

environmental aspects (including energy efficiency during the use phase of the 

product) (article 15, paragraph 4, item (a)). Furthermore, implementing measures 

shall meet the following criteria (article 15, paragraph 5):  

a) there shall be no significant negative impact on the functionality of the product, 

from the perspective of the user; 

b) health, safety and the environment shall not be adversely affected; 
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c) there shall be no significant negative impact on consumers in particular as 

regards the affordability and the life cycle cost of the product; 

d) there shall be no significant negative impact on industry‘s competitiveness; 

e) in principle, the setting of an Ecodesign requirement shall not have the 

consequence of imposing proprietary technology on manufacturers; and, 

f) no excessive administrative burden shall be imposed on manufacturers. 

 

This chapter gives an overview of the Quickscan to provide an insight into the 

economic and environmental importance of lighting systems and to define potential 

environmental improvement actions. The results from the Quickscan will identify the 

most relevant issues for determining whether lighting systems should be included 

under the “priority list” of products covered by the Second Working Plan on Ecodesign. 

 

So far ‘Lighting systems’ are not exactly defined as ‘traded products’ for 

which a commonly agreed ‘unit sold’ and product code is available in official 

product sales statistics such as PRODCOM. Therefore checking significance 

compared to 200 000 units sold is more complex than for some product 

groups. Nonetheless it seems clear that considerably more than 200000 

lighting systems are installed each year across the EU. 

 

In addition, the potential for energy savings are comfortably above 2 TWh 

per year and hence can be considered to be significant within the terms 

applied for the Ecodesign Directive. 

Data sources used 

The data sources used are: 

 Commission Staff Working Document (3009/324): ‘Accompanying 

document to the Commission Regulation implementing Directive 

2005/32/EC of the European Parliament and of the Council with regard 

to ecodesign requirements for fluorescent lamps without integrated 

ballast, for high intensity discharge lamps, and for ballasts and 

luminaires able to operate such lamps, and repealing Directive 

2000/55/EC of the European Parliament and of the Council’ full impact 

assessment. 

 Commission Staff Working Document (3009/327): ‘Commission Staff 

Working Document (3009/324): ‘Accompanying document to the 

Commission Regulation implementing Directive 2005/32/EC of the 

European Parliament and of the Council with regard to ecodesign 

requirements for fluorescent lamps without integrated ballast, for high 

intensity discharge lamps, and for ballasts and luminaires able to 

operate such lamps, and repealing Directive 2000/55/EC of the 

European Parliament and of the Council’ full impact assessment. 

 Commission Staff Working Document: Annex 1 working document on 

possible measures targeting the energy efficiency of lighting in the 

tertiary sector Presented by the Directorate General for Energy for 

consultation of the Consultation Forum running from 6 July to 15 

September 2010. 

 Lighting preparatory studies on lot 8, lot 9, lot 19 

(www.eup4light.net). 
 Road network statistics from Eurostat (length of roads). 

 Building stock statistics from Buildings Performance Institute Europe 

(BPIE) (surface areas per sector). 

http://www.eup4light.net/
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 Waide et al., 'The scope for energy and CO2 savings in the EU through 

the use of building automation technology', Final report August 2013. 

(Note, this processed BPIE building stock data). 

 Typical lighting operational hours and power density (W/m²) per 

sector/building type according to standard EN 15193. 

 Outdoor lighting estimate for non-public lighting as found in literature15. 

 Building construction and renovation statistics from literature16. 

 VHK (2011), Study on Amended Working Plan under the Ecodesign 

Directive: Final Report, commissioned by the European Commission, 

version 16 December 2011. This study identifies traffic lights and 

lighting controls. 

 VHK (2013), Omnibus Review Study on Cold Appliances, Washing 

Machines, Dishwashers, Washer-Driers, Lighting, Set-top Boxes and 

Pumps, draft interim report (available through www.eup-network.de). 

Lighting Installation stock data rough estimate 

Important note: These are indicative for a first screening only and will be 

updated in later Tasks. Therefore this section is mainly printed grey and will 

not be updated in revisions of this Task 0. 

 

In the literature there is data available concerning the size of the existing building 

stock17 which can be combined with indicative operational hours of lighting and power 

density in typical sectors; this results in an estimate to allocate the EU27 power 

consumption per sector (Table 0-19). 

 

                                           
15 

http://www.milieurapport.be/Upload/main/AG2007_2%207c_9%20met%20voorblad.p

df 
16 Ecofys (2011): ‘Panorama of the European non-residential construction sector’-Final 

report 
17 Waide et al., 'The scope for energy and CO2 savings in the EU through the use of 

building automation technology', Final report August 2013 

http://www.eup-network.de/
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Table 0-19: Relative indoor lighting power consumption per sector 

 
 

Lot 9 contained an estimate of the energy consumption of street lighting in the EU. 

Little data is available on other outdoor applications, however, an estimate of the 

share of outdoor lighting energy use by application derived according to the 

literature18 can be found in Table 0-20. 

 

Table 0-20: Estimated share in outdoor lighting power consumption per sector 

 

Reference Total energy consumption of the lighting stock in 2007 (rough 

estimate) (TWh) 

 

Savings are relative to the energy consumption of the lighting stock, therefore this 

section contains a rough estimate of the lighting stock in 2020, see Table 0-21.  

The upper part of Table 0-21 subdivides the data according to the regulation from 

which they have been derived, i.e. 245/2009 (Tertiary), 244/2009 (NDLS) and 

1194/2012 (DLS). 

 

                                           
18 Van Tichelen, Bossuyt, Mira-2007 'Achtergronddocument Thema hinder: lichthinder', 

www.milieurapport.be 
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The lower part of the table attempts an alternative subdivision, of the same total 

values, into an outdoor share, an indoor-residential share and an indoor-non-

residential share. 

 

Notes about this 2020 estimate: 

 This energy estimate is limited to the scope of existing EU policy measures and 

therefore does not include, for example, special purpose lamps (estimated to 

consume 58 TWh in 2007) and/or some types of controls. 

 The 2020-data in the table have been derived from Impact Assessment reports 

that in their turn depended heavily on the data collected and derived for the 

Preparatory Studies during the years 2005-2007. The clear impression is that 

the progress, development and market-introduction of LED lamps is much 

faster than was assumed in those years and also therefore that this estimate is 

inaccurate. 

 This estimate neglects interactive effects with the building energy balance as 

illustrated in Error! Reference source not found., for example energy 

savings in lighting could also reduce the building cooling energy demand. 

In the context of this quick scan it is not feasible to develop a new and more refined 

models for the lighting stock, for the corresponding total energy consumption, and for 

the energy savings related to the Eco-design and –labelling measures which have 

already been implemented. 
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Table 0-21: Rough estimate of Electrical Energy Consumption of the EU27 lighting 

stock based on the data of the Impact Assessment reports associated with the 

Regulations regarding the Ecodesign measures. 

 

Source Main 

Lamp 

Types 

TWh         

base 

year19  

TWh           

BAU20 

2020 

TWh          

ECO21 

2020 

TWh         

ECO 2020 

– base 

year 

TWh 

Savings     

ECO 2020 

– BAU 

2020 

245/200922 

(Tertiary) 

LFL, 

CFLni, 

HID 

200 260 222 +22 -38 

244/200923  

(NDLS) 

GLS, 

CFLi, HL, 

(LED) 

112 135 84 -28 -51 

1194/201224 

(DLS) 

GLS-R, 

HL-R, 

(LED) 

30 50 26 -4 -24 

Total All 

above 

342 445 332 -10 -113 

       

Estimated Outdoor/Indoor Subdivision compatible with above totals 

Outdoor HID 65 84 72 +7 -12 

Indoor 

Residential 

GLS, 

CFLi, HL, 

(LED) 

109 131 82 -27 -49 

Indoor  

Non-

Residential 

LFL, 

CFLni 

(LED) 

168 230 178 +10 -52 

Total All 

above 

342 445 332 -10 -113 

 

Link between reference energy consumption and installation stock 

At the moment we can only provide an educated guess based on perception; to our 

knowledge lamp manufacturers have no accurate data concerning where lamps are 

used or don’t want to disclose it for commercial reasons. The assumption on the 

relation between sector and lamp technology is summarised in the next table: 

                                           
19 Differs from source to source, year 2005 or 2007 
20 Business As Usual, based on state and trends of 2005 or 2007 
21 ECO includes the effect of measures as specified in the source 
22 Impact Assessment 2009-0324, for Regulation 245/2009, sub-option 2 of Annex II 
23 Impact Assessment 2009-0327, for Regulation 244/2009, does not contain full 

energy data for BAU and ECO scenarios. Data have been taken from Preparatory study 

Lot 19; figure 8-6 for BAU; figure 8-36 2b for ECO. 
24 Impact Assessment 2012-0419, for Regulation 1194/2012; para 2.5.4 for BAU; para 

5.2.1 for Lbl Min II (stage 3 at EEI=0.95 applied) for ECO 
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Table 0-22: Estimated share of lamp technology per sector indoor 

 
 

 

Combining these assumptions with the rough estimate of the lighting stock energy 

consumption in 2020 results in the following estimate per indoor sector (Table 0-23): 

Table 0-23: Estimated annual power consumption of indoor lighting stock per sector 

(2007) 

 
 

For outdoor lighting the data on energy consumption per sector from Table 0-21 and 

Table 0-23 can be combined to derive the values in (Table 0-24). 
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Table 0-24: Estimated annual power consumption of outdoor lighting stock per sector 

(2007) 

 

Lighting system related improvement options 

Introduction to lighting system improvement options 

The focus of the improvement options discussed in this section is on improving energy 

efficiency. This means that other environmental impacts are neglected in the quick 

scan, e.g. in street lighting replacing asphalt by concrete to increase the road surface 

reflection might also impact VOC emission.  Also the potential positive impact on 

outdoor light pollution will not be repeated hereafter (see Lot 9). The main reasons for 

this decision are the added complexity and/or lack of available data. It is suggested to 

look at those impacts in a full preparatory study for selected and relevant 

improvement options only. Improvement options related to increases in lamp efficacy, 

e.g. to A+, will not be discussed hereafter. They are discussed in the OMNIBUS 

review. 

The focus is therefore on system level improvement options that are only related to 

energy efficiency and that were not dealt with in existing legislation.  

The parameters and the related system components that are used in the quick scan 

are explained in Task 1. 

In the following sections five levels of system related improvement options are 

discerned: 

1. Redesign the building/room or street; 

2. Change the luminaire and lighting control system and maintain the other 

surrounding infrastructure (poles, light point locations, …); 

3. Change the luminaire but not the lighting control system; 

4. Retrofit lamp, ballast and optic 

5. Retrofit lamp and ballast 

 

The highest level, e.g. 1 ‘Redesign the building’, can always be combined with a lower 

level, e.g. ‘Change the luminaire’. 

Redesign the building/room or street improvement option 

In this case the redesign includes: 

 lighting and building energy balance calculation with optimisation; 

 choosing windows for daylight entrance; 

 building the lighting infrastructure i.e. cables, suspension or poles; 

 choosing and placing luminaires; 

 choosing and placing lamps or light sources; 

 choosing and placing ballasts or drivers; 

 installing the lighting control system; 

 choosing appropriate surface reflection requirements; 
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 iterative redesign steps to have a close fit to lighting requirements for 

tertiary lighting  as defined in standards EN 12464-1&2 and EN 13201-2, e.g. 

fit to maximum +5 % above the requirement of 500 lx. 

 

Luminaires, lamps and ballasts were selected to be the best available products on the 

market and moreover ballasts or drivers are dimmable, electronic ones. The dim 

ability, coupled to a lighting control system, allows energy savings accordingly to the 

traffic density (street lighting) or daylight (offices and indoor lighting). 

 

It should also be noted that over time in many workplaces the visual need of the 

workers have radically changed, this is particularly true of offices and factories where 

the move to screen based tasks and automated processes have radically reduced the 

demand for lighting. This can also justify a complete redesign. 

Change the luminaire and the external lighting control system 

improvement option 

This option saves the basic infrastructure and only replaces: 

 luminaires; 

 lamps or light sources; 

 ballasts or drivers; 

 lighting control system. 

Luminaires, lamps and ballasts were selected to be the best available products on the 

market.  

Ballasts or drivers shall be dimmable and electronic ones and play an important role in 

this option. Dimming also enables close matching of the illumination to the lighting 

requirements for non-domestic lighting  as defined in standards EN 12464-1&2 and EN 

13201-2 and therefore provides energy saving. Otherwise, there is an initial over-

illumination in projects where the maintenance factor is taken into account; a constant 

illumination control system such as defined in EN 15193 can therefore provide 

additional savings. 

Change the luminaire but not an external lighting control system 

improvement option 

In existing installations of the previous option where no lighting control system can be 

installed, it is possible to just replace luminaires. 

In this case dimming can also be useful e.g. when dimming can be done to fine tune 

matching with the minimum illumination requirements taking into account real local 

conditions such as reflections and the available lamp wattages. It is also possible to 

have an integrated light or presence sensor to control the light output. 

Retrofit lamp, ballast and optic improvement option 

If the luminaires in an installation are equipped with poor optics, only lamps, ballasts 

and optics can be replaced. In this option the lamp is replaced by a directional light 

source that partially bypasses the luminaire optics. This is useful in existing luminaires 

with poor optical efficiency. Replacing a fluorescent lamp by a retrofit LED lamp can be 

an example of this solution. 

Retrofit lamp and ballast improvement option 

See the Omnibus study. 

 

More frequent operation and maintenance of the lighting system 

according to the design 

This can reduce calculated maintenance factors and therefore initial and total energy 

in use for the life of the lighting system. 
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Also in existing designs it can provide savings when constant illumination control 

systems are implemented, see 0. 

Reference Worst Case (WC) 2020 compared to BAT 2020 for street 

lighting (outdoor) 

The calculation shown in table 1-15 below is made for a street in a slow traffic area in 

line with the Lot 9 Preparatory Study for Public Street Lighting. 

The base case already takes into account the Ecodesign requirements for 2017 as 

published in Commission Regulation 245: 

 the lamp type is an HPS with enhanced xenon-pressure and non-

dimming magnetic ballast; 

 the luminaire is a luminaire without optics and with ingress protection 

IP45 as the regulation does not impose any requirement for luminaires; 

and, 

 low performing optics and installation (UF). 

 

The BAT 2017 uses: 

 an improved MH-lamp of the new generation; 

 improved UF; 

 a dimmable, electronic ballast with appropriate control system; 

 a luminaire with BAT optic, IP65 and self-cleaning glass and thus high 

LMF. 

 

The BAT 2020 LED has: 

 LED light source with assumed efficiency of 120 lm/W as forecast by 

Lighting Europe; 

 a dimmable electronic driver with appropriate control system; 

 improved UF, it assumes that LED enables better control of the light 

distribution; 

 a luminaire with high LMF. 

 

Table 0-25: Worst Case with existing legislation compared to BAT 2020 at system 

level for street lighting 

 

Conclusion:  
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This street lighting example, illustrates that the energy consumption per year and per 

useful lumen when comparing the Worst Case projected for 2017 with the BAT can 

drop from 13.43 W per 100 functional lumens to 0.9 W per 100 functional lumens, i.e. 

an energy saving of over 93%. 

Reference Worst Case (WC) 2020 compared to BAT 2020 for office 

lighting (indoor) 

The calculated example in the table below is made for a cellular office with luminaires 

with direct light output, in line with the lot 8 Preparatory Study for Office Lighting. 

 

The base case assumes a T8-LFL, a non-dimmable electronic ballast with a directional 

light source luminaire (CIE flux code N2>0.8) and relatively poor optics (LOR) in line 

with the 2017 legislation. 

 

The BAT case uses the improved T5-LFL and a dimmable, electronic ballast with 

lighting control i.e. presence detection and daylight responsive dimming (BGF). 

 

The LED solution assumes an efficiency of 120 lm/W and also a dimmable, electronic 

driver with lighting control i.e. presence detection and daylight responsive dimming. 

Table 0-26: Worst Case with existing legislation compared to BAT 2020 at system 

level for office lighting 

 
 

 

Conclusion: 

This office lighting example illustrates that the energy consumption per year and per 

useful lumen, when comparing the Worst Case projected for 2017 with the BAT, can 
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drop from 5.74 kWh/(m².y) to 1.60 kWh/(m².y), i.e. an energy saving of 62 %. 

The main improvement comes from control systems in conjunction with a higher LER 

for the LED luminaire. More refined analysis will be done in later tasks 4-6. 

Reference Worst Case (WC) 2020 compared to BAT 2020 related to 

changing domestic luminaire design (indoor) 

In domestic lighting and some other similar lighting applications there are no strict 

illumination requirements imposed via standards, as opposed to typical non-domestic 

lighting applications. This has an impact on the functional unit (see Task 1) and 

therefore also on system improvement options.  

 

In the Preparatory Study for Domestic Lighting, several improvement options were 

discussed at ‘system level’ that can also be applied in other lighting applications.  

Note: in Lot 19 the luminaire was part of the system environment. 

 

Improvement options related to lamp efficacy improvements: 

 avoid the lock-in effect into low efficiency lamps of class C or lower; 

 design luminaires that create a positive lock-in effect into efficient 

lighting; 

 use coloured LEDs to create coloured light. 

 

Options for the design of luminaires with appropriate and efficient control electronics: 

 luminaires that incorporate or are compatible with dimmers; 

 luminaires with motion sensors incorporated where appropriate; 

 outdoor luminaires with day/night sensors incorporated; 

 eliminate standby losses when power supplies are incorporated in 

luminaires; 

 use electronic control gear instead of magnetic (conventional) control 

gear for CFLni and low voltage halogen. 

 

Options to increase the optical efficiency of luminaires: 

 use material with increased light transmittance for visible parts that are 

transparent / translucent; 

 use materials with increased reflectance for invisible parts that are not 

transparent/translucent; 

 use the correct category of luminaire for the correct application and 

provide appropriate user information. 

 

Other luminaire related improvement options: 

 design outdoor luminaires with photovoltaic panels; 

 use a reflector lamp or an LED-luminaire instead of a luminaire with 

reflector for downlighters. 

 

Conclusion: 

Annex I of lot 19 included estimates on Luminaire improvement options which can 

results in cumulative savings up to 80 %, on the assumption that they are all 

relevant and applicable. More refined analysis will be done in later tasks 4-6. 

Reference Worst Case (WC) 2020 compared to BAT 2020 for the building 

energy balance related to lighting 

As shown in sections Error! Reference source not found. and Error! Reference 

source not found., lighting systems are specified by different characteristics. Taking 

into account all these characteristics makes it difficult to compare different lighting 
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systems. When looking at lighting systems within the context of a whole building 

energy performance approach, this becomes even more difficult, since windows also 

need to be considered.  

Windows are generally the weakest link in the building envelope from an insulation 

point of view (e.g. U=0.24 W/m²K for walls and roofs versus 1.1 W/m²K for windows), 

but provide natural daylight and solar heat gains. Heat losses and solar heat gains, as 

well as daylight provision are all characterised by different aspects of the window and 

its surroundings (e.g. shades, etc.). 

Daylight is considered a crucial aspect in sustainable building, as shown by the 

BREEAM rating system, where in the section of health and well-being credits can be 

awarded for daylit rooms.  

Also, windows play an important role in the perception of space and often contribute 

to the architectural qualities of a building, especially in office buildings. 

 

Conclusion: 

There is no ready to use data for the quick scan, however the impact of 

modelling is included in standard DIN EN 15232:2007-11, and therefore it is 

recommended to reconsider this in the subsequent tasks.  

 

Input received from field experience of lighting designers on target 

application area's 

 

Note the following input was received from IALDError! Bookmark not defined.: 

“Typically Hospitals and public education establishments are designed with a high 

priority placed on energy efficiency in lighting. It is challenging that the proposed 

energy savings would be achieved by regulation as these are already being designed 

in for new build and refurbishment projects. Commercial developments, office and 

retail show the largest opportunity for system level savings as prime cost rather than 

cost in use drives these projects. Hotels and Restaurants require lighting system 

design to focus on the aesthetic qualities of light with style and fashion dictating much 

of the design trend. Systems regulation on maintenance and operation would be most 

effective here.” 

 

Conclusions on scope 

As already can be concluded, savings at system level can be very significant and can 

reach up to 90% when comparing the worst case implementation permitted according 

to the existing legislation after 2017 with the best available techniques. 

Therefore the statement made in a working document of the consultation of 

September 2010 on lighting is still a realistic estimate; it states that ‘addressing 

lighting at system level would contribute to 90 TWh25 for the whole non-domestic 

sector’26. Of course, all TWh consumed in lighting can only be saved once. This means 

that when light sources become more efficient, the total impact from other system 

related improvement options will become proportionally less. Subsequent tasks will 

analyse this in more detail, with more categories, more representative base cases and 

consider more improvement options. 

 

                                           
25 Of Annual Energy Savings in lighting installations (2005 reference) 
26 The 90TWh refers to estimated annual energy savings in 2020  
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The estimated energy consumption (2007) per sector and rough first estimates of the 

maximum savings found are summarised in Table 0-27 and Table 0-28. The findings in 

these tables imply that the remaining tasks should specially focus on indoor lighting 

systems in the sectors of: education, hotel & restaurants, hospitals, retail, offices, 

sports and industry. For outdoor lighting the focus should be on street lighting and the 

public & recreational sector. In task 2 the screening of application areas will continue 

and might reveal new areas of importance. Also lighting designers pointed out that 

interesting application areas are commercial developments, office and retail. 

 

Table 0-27: Annual indoor lighting energy consumption per sector and maximum 

savings identified 

 

Table 0-28: Annual outdoor lighting energy consumption per sector and maximum 

savings identified 
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ANNEX N SUMMARY OF LOT (8/9/19) 

STUDY ON LIGHT SOURCES  

This study, assigned by the European Commission, prepares for a comprehensive 

review of the four existing ecodesign and energy labelling regulations for Light 

Sources (‘Lot 8/9/19’) in the European Union 27. It aims at setting more ambitious 

targets, removing flaws and possibly unifying the existing regulations into one or two 

improved pieces of legislation.  

The study ran from January 2014 to October 2015, and was structured according to 

the MEErP 28 methodology with 8 Tasks (0 to 7). Stakeholders have been consulted 

during two meetings and their information and comments have been taken into 
account. 

 

Task 0: Assignment, Methodology and First screening 

A summary of the context is provided, including a description of the existing 

regulations regarding Light Sources. The assignment, project structure, planning and 

team for the study are presented. In the first screening, the initial scope of the study 

is chosen very wide: “The study regards all light sources, lamps, ballasts and lamp 
control gears according to the definitions provided in the Task 0 report ”.  

 

Task 1: Scope, Standards and Legislation 

Typology of light sources on the EU-market and relevant parameters are presented. 

Special Purpose Lamps and other exemptions have been analysed. They account for 

70-80 TWh/a 29 of EU-28 electricity consumption in 2013. The lack of accurate, 

verifiable definitions is identified as a barrier for effectiveness of market surveillance. 

The initial scope is slightly reduced (Figure 12), mainly on the basis of the eligibility 

criteria of art. 15 of the Ecodesign Framework Directive 2009/125/EC, and a proposal 

for further reduction is presented to the stakeholders and the Commission.  

 

A study of the many available standards related to lighting products (measurement, 

safety, other) led to the identification of several potential issues for mandates to 
European Standardization Organisations, such as:  

 accelerated testing for lumen maintenance & life,  

 dimmer compatibility (ongoing, expected 2018),  

 colour rendering metrics across lamp types,  

 cost-effective solutions for testing of directional lamps,  

 practical tests for special purpose lamps and other exemptions,  

 generally accepted methods for testing and calculation of flickering. 
 

                                           
27

 Commission Regulation (EC) No 244/2009 of 18 March 2009, OJ L76/3, 24.3.2009  (non-directional household lamps)  
   Commission Regulation (EC) No 245/2009 of 18 March 2009, OJ L76/17, 24.3.2009 (fluorescent lamps without 

integrated ballast, high intensity discharge lamps, ballasts and luminaires able to operate such lamps) 
   Commission Regulation (EU) No 1194/2012 of 12 December 2012, OJ L342/1, 14.12.2012 (directional lamps, light 

emitting diode lamps and related equipment) 
   Commission Delegated Regulation (EU) No 874/2012 of 12 July 2012, OJ L258/1, 26.09.( energy labelling of electrical 

lamps and luminaires) 
   as amended by successive regulations 
28

 MEErP 2011, Methodology for Ecodesign of Energy-related Products, part 1: Methods and part 2: Environmental 
policies and data, René Kemna (VHK) November 28th 2011 

29
 Excluding lighting on means of transport, backlighting for electronic displays, and lamps integrated into products that 

are already subject of separate ecodesign measures. 
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Minimum efficacy requirements exist in almost all parts of the world. An international 

comparison concludes that the EU has the broadest scope, is the most stringent and 

covers most lamp types, while energy labels and information requirements for light 

sources are very comprehensive. Yet, most recently, Japan has announced more 
ambitious targets. 

 
Task 2: Markets 

In 2013 a total of 2.1 billion light sources was sold in EU-28 (Figure 13)of which 62% 

in the residential sector and 38% in the non-residential sector. The installed stock in 

2013 was around 11 billion units and is continuously increasing (Figure 14). The total 

consumer expense for lighting in 2013 was around 65 billion euros 30, corresponding 

to 0.4% of the EU-28 GDP. 

Data regarding ballasts show a > 60% sales share for electronic ballasts in 2010. 

 

Together with the parameters from Task 3, all data have been collected and processed 

in the very comprehensive ‘Model for European LIght Sources Analysis’ (MELISA) 

(Figure 16). Model input and output have been extensively checked against other 

available data sources. 

   

Task 3: Users 

Task 3 reports annual operating hours, useful lifetimes, installed power (W) and 

capacity (lm), and efficacy. In 2013 the installed lighting capacity was 10.8 Tlm and 

the total installed power 304 GW 31, estimated to correspond to 11 W/m2 in the 

residential sector and 8.7 W/m2 in the indoor non-residential sector.  

 

Electric energy consumption for lighting amounted to 382 TWh/a in 2013 (including 

ballasts, controls, standby and special purpose lamps), which is around 14% of the 

EU-28 total. The share of the residential sector is 93 TWh/a (24%), with energy 

density estimated in 467 kWh/household/a or 4.3 kWh/m2/a. The non-residential 

sector accounts for 289 TWh/a (76%) with an estimated energy density of 13.4 

kWh/m2/a for the indoor applications.  

 

Other issues addressed in Task 3 are: 

 

 More efficient lighting (LED) is estimated to lead (on average) to 0.1˚C colder 

rooms in 2020 due to the lower heating contribution of light sources. 

 As regards health aspects of light sources, in general there is no reason for 

concern, but in some cases there are reports on issues related to blue-light hazard, 

glare and photo-biological safety. 

 At end-of-life, according to European waste handling statistics, 30% of the 

discharge lamps and 5% of the other lighting equipment is separately collected, of 

which 75-80% is recycled or re-used. All other lighting products end up in the main 

waste stream. 

 There are problems with dimming of ‘dimmable’ LED lamps, but data lack as 

regards the size of the problem. A cautious estimate is that 50% of the households 

has on average 1 phase-cut dimmer installed, and some of these may encounter 

problems. A new dimmer-lamp compatibility standard is expected by 2018. 

 
Task 4: Technology 

                                           
30

 Fixed 2010 euros, including 20% VAT for the residential sector. Total expense for acquisition, installation, use 
(electricity cost) and maintenance. Excluded: special purpose lamps, lighting controls and standby. 

31
 Tlm = Tera-lumen (10^12), GW = Giga-Watt (10^9) 
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The technological aspects of all types of lamps are discussed, with a focus on LED 

technology. The 2014/2015 LED lighting products have an average efficacy of 89 lm/W 

and an average price of 23 euros/klm. The future projections up to 2030 for LED 

efficacy and LED prices are shown in Figure 17 and Figure 18. LED prices are rapidly 

coming down, efficacies are still going up, and quality is improving. These 

developments, and the penetration of LEDs in the light source market, are much faster 

than could be expected in 2007-2009 when the studies for the current regulations 

were made. 

 

LED retrofit lamps are available for most classical lamp types. Some (partial) 

exceptions are LEDs to replace LFL T5, high capacity HID-lamps and CFLni. Some LED-

retrofits for halogen lamps with G9 or R7s cap may encounter lock-in problems in 

existing luminaires. 

 

Task 4 also discusses OLED-lighting, Laser-diode lighting, Induction lighting, Plasma 

lighting and Smart lamps, but these have not been considered as separate base cases. 

In addition the packaging and material resources (bill-of-materials) are addressed. 

 
Task 5: Environment & Economics (base case LCA and LCC) 

Using the EcoReport-tool, the life cycle costs (LCC) and the environmental impacts 

(Figure 19) for all light source types have been determined. The LCC for average 2013 

LED lighting products is 3.4 euros/Mlmh 32, which is 5 to 7 times lower than for 

filament lamps and 2 times lower than for CFL. In 2020 the LCC for LED is expected to 

decrease to 1.3 euros/Mlmh, i.e. significantly lower than for linear fluorescent and 

high-intensity discharge lamps. 

 

The electricity consumption of light sources in 2013 was 265 TWh (excluding ballasts, 

controls, standby and special purpose lamps), which is 9.5% of the EU-28 total. 

Greenhouse gas emissions due to lighting products were 103 MtCO2eq. (2% of EU-28 

total). Mercury emissions due to the generation of electricity for lighting were 4.2 ton 

in 2013 (5.3% of EU-28 total). The mercury contained in lamps that reached their 

end-of-life in 2013 was around 2.1 ton (2.7% of EU-28 total). 

 
Task 6: Design Options (Least Life-Cycle Costs and payback times) 

The payback time for an investment in LED lighting products is 1-4 years 33. These 

values are reached in 2015 for substitution of filament lamps (GLS, HL) by LEDs, and 

are projected to be reached in 2020 for substitution of discharge lamps (LFL, CFL, 

HID) (Figure 20).   

 
Task 7: Scenario Analysis (Policy Options) 

The Business-as-Usual (BAU) scenario includes the future effects of existing 

regulations and the expected trends in LED sales, efficacy and prices. It leads to 110 

TWh/a of electric energy savings in 2030 as compared to 2015 (Figure 21, Figure 22).  

 

The ECO-scenarios aim at a single new ecodesign regulation, technology neutral, with 

a single energy efficiency criterion for all types of lighting products (light source + 

control gear + other related devices if integrated). The scope is further clarified in 

Figure 12, Figure 23 and Figure 24).  

 

The required energy efficiency is expressed as a maximum allowed power (Figure 25) 

that includes a bonus for low lumen lamps and for lamps with high colour rendering 

                                           
32

 Considering that different light sources have different lifetimes, for honesty of comparison, the life-cycle costs and 
energies have been normalized to a total light output of a million lumen-hours (Mlmh) 

33
 In some cases payback times can be less than one year. 
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index (CRI). The target efficacy in this formula (70, 80 or 120 lm/W) is based on the 

LLCC criterion, while the timing of measures considers the expected development of 

the affordability of LED lighting products, the ongoing work on the dimmer 

compatibility standard (2018), the need for recent investors in high-intensity 

discharge (HID) lamps and high-frequency T5 linear fluorescent lamps (LFL T5) to 

recuperate investments, and time for industry to prepare for the new requirements. 

 

The proposal is completed with requirements regarding standby power, suitability for 

general purpose lighting, dimmability, power factor and colour consistency. 

Improvement of Market Surveillance is enabled, speeding up test procedures and 

removing ambiguities.  

 

The ecodesign measures are combined with an improved energy labelling for lighting 

products (indicated as ‘+LBL’ below), aimed mainly at increasing the visibility of the 

label (Figure 26). 

 

The ECO-scenarios that have been analysed are: 
 

 ECO70+LBL:  P(on) ≤ (2 + Ø/ 70)*((CRI+240)/320) in 2020 
 

 ECO80+120 (+LBL):  P(on) ≤ (2 + Ø/ 80)*((CRI+240)/320) in 2020 (stage 1) 

P(on) ≤ (2 + Ø/120)*((CRI+240)/320) in 2024 (stage 2) 
 

 ECO120+LBL 34:  P(on) ≤ (2 + Ø/120)*((CRI+240)/320) in 2020 

 

The ECO120+LBL scenario is an approximate reference for the maximum savings that 

could be theoretically obtained, but its technical feasibility is uncertain. The 

ECO80+120+LBL has been selected by the European Commission for its draft 

regulation proposal to the Ecodesign Consultation Forum of December 2015. 

 

The additional savings of the ECO-scenarios with respect to the BAU-scenario in 2030 

are provided in Figure 21 and Figure 22. The ECO80+120+LBL scenario  saves 

additional 61 TWh/a of electricity and 21 MtCO2eq of greenhouse gas emissions. 

Without energy label improvement these savings drop to 43 TWh/a and 14 MtCO2eq.  

 

To obtain these savings, an investment in LED lighting products is required, leading to 

a peak in EU-28 total acquisition costs around 2020. This peak is higher when the 

measure is more ambitious (Figure 27): 19 billion euros for BAU and 26 billion euros 

for the ECO80+120+LBL scenario (+7 bn euros, +36%).  

As a consequence, the EU-28 total annual consumer expense for lighting is higher for 

the ECO-scenarios than for the BAU-scenario up to 2022 (Figure 28). After that year 

the consumer reaps the benefits of the investments due to lower energy costs: in 

2030 the total expenses are 76 billion euros in BAU and 62 billion euros for the 

ECO80+120+LBL scenario (-14 bn euros per year, -18%). 

 

 

All documentation regarding the Light Sources study can be found on the project 

website http://ecodesign-lightsources.eu/documents . 

                                           
34

 This is an approximate reference scenario for the maximum savings that could be theoretically obtained, but the 
technical feasibility of this scenario is uncertain. 

http://ecodesign-lightsources.eu/documents
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Figure 12 Reduction of the scope during the study. The final (Task 7) scope proposed 

for the new regulation regards all lighting products not exempted in the two outer 

ellipses. 
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Figure 13 Sales volumes of light sources from the MELISA model, EU-28 totals over 

the period 1990-2030 (millions of units). In 2013 a total of 2.1 billion units were sold 

in EU-28 of which 62% in the residential sector. In 2030 this is predicted to decrease 

to 0.9 billion (Business-as-Usual scenario). 

 

Figure 14 Installed Stock of light sources from the MELISA model, EU-28 totals over 

the period 1990-2030 (millions of units). In 2013 a total of 11 billion units were 

installed in EU-28 of which 60% in the residential sector. In 2030 this is predicted to 

increase to 15 billion (Business-as-Usual scenario). 

 

 

Figure 15 Annual Total Consumer Expenditure for the acquisition, installation and 

operation of light sources, from the MELISA model, EU-28 totals over the period 1990-

2030 (millions of fixed 2010 euros, incl. VAT). Special purpose lamps, controls and 
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standby are excluded. In 2013 the total expenditure was around 65 billion euros, or 

0.4% of the EU-28 GDP. The residential share was 43%, i.e. 118 

euros/household/year. (Business-as-Usual scenario for 2013-2030). 

                                
 

 

Figure 16 Model for European Light Sources Analysis (MELISA). Covers all general 

purpose light source types over the period 1990-2030. This model was originally 

developed and presented in Task 2 and further developed in Task 7 for the scenario 

analyses.                                       LFL= linear fluorescent lamp; HID = high-

intensity discharge lamp; CFL = compact fluorescent lamp with (‘i') or without (‘ni’) 

integrated ballast; DLS =  directional light source (incandescent or halogen filament 

lamps); NDLS = non-directional light source (filament lamps and CFLi); LED = light-

emitting diode 

 

 

 

 

 

EU-28 total output: 
 

Installed stock 
Electric energy 
Emissions 
Acquisition costs 
Running costs 

Total expense 

Input parameters: 
 

Sales 
Lifetimes 
Operating hours 
Capacity & Power 
Efficiency 

Prices & Costs 
Taxes 
Escalation rate 
 

 

Light Source types: 
 

LFL 
HID 
CFL-ni 
DLS 
NDLS 
 

LED retrofit 
LED luminaire 
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Figure 17 Current status and projection up to 2030 for the efficacy (lm/W) of LED 

lighting products. These curves have been used in Task 7 for the scenario analysis  
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Figure 18 Current status and projection up to 2030 for the prices (euros/klm) of LED 

lighting products. These curves have been used in Task 7 for the scenario analysis and 

are applied to LED products with the efficacy of the corresponding curve in Figure 17.  

 

Figure 19 EU-28 Environmental Impacts of lighting products, as derived from the 

EcoReports in Task 5, compared to the EU-28 total impact of all products. * Excluded: 

impacts from ballasts/control gears, special purpose lamps, lighting controls and 

standby. Including those, electricity would be 382 TWh (44% higher).  GHG = 

greenhouse gas emission; Hg = mercury; WEEE = Waste Electric & Electronic 

Equipment 

 

 
 

Figure 20 Least life-cycle cost design options and payback times for LED lighting 

products in 2015 and 2020. Results are valid only for the analysed conditions 

(reference lumen, operating hours per year), under the assumptions made, and for 
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the prices and costs considered. NOT valid for every lighting situation, but indicative 

for the average EU-28 situation.   LCC = Life-cycle cost; Mlmh = million lumen-hours 

of light output; kWh is kiloWatt-hour of electricity consumption  

 

Figure 21 Annual electric energy savings (TWh/a) in the BAU-scenario between 2015 

and 2030, and possible additional savings in 2030 depending on new Ecodesign and 

Energy Labelling measures.  

(ECO)70, -80 and -120 indicate the target minimum efficacy requirement (Eff) in the 

maximum power requirement formula Pon < (2+flux/Eff)*((CRI+240)/320). ECO120 is 

an approximate reference for highest savings that could be theoretically obtained but 

technical feasibility of this scenario is uncertain.   ‘+LBL’ indicates introduction of label 

improvements (visibility, size) in addition to the ecodesign measure.  

 

-110 
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Figure 22 Survey of savings in the BAU-scenario between 2015 and 2030, and possible 

additional savings in 2030 depending on new Ecodesign and Energy Labelling 

measures. (see Figure 21 for explanation of ECO-options) 

 

 

Figure 23 The subject of ecodesign measures is the mains-operated ‘lighting product’, 

intended as the combination of light source, ballast/control gear, and other integrated 

devices for control and communication where applicable. The scope is limited to 

products emitting ‘white’ or ‘near white’ light (Figure 24), with a flux between 60 and 

100 000 lm, an emitter density below 1000 lm/mm2, and a positive CRI. Products 

covered by other legislation, or related to safety and health, are excluded from the 

scope, see Figure 12. 
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Figure 24 To be in the scope of the new proposed regulation, emitted light must 

satisfy:  

0,200< x< 0,600 and –2,3172 x² + 2,3653 x – 0,2800< y< – 2,3172 x² + 2,3653 x – 

0,1000. 

 

 To be suitable for general purpose indoor lighting, emitted light must satisfy:  

0,270< x< 0,530 and –2,3172 x² + 2,3653 x – 0,2199< y< – 2,3172 x² + 2,3653 x – 

0,1595. 
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 This provides an easy to measure criterion for Market Surveillance and gives 

manufacturers the possibility to exclude IR (red, gold), UV (blue), grow lights 

(purple), collagen (pink), etc.  

 

Figure 25 Explanation of the maximum power requirement formula that is used as the 

basis for the ECO-scenarios. Target efficacies of 70, 80 and 120 lm/W and 

combinations thereof have been analysed. 
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Figure 26 Increasing the effectiveness of the energy label for lighting products by 

requiring (at least) a coloured arrow with the label class to be directly visible to the 

consumer. 

 

Figure 27 To obtain the savings of Figure 21 and Figure 22, an investment in LED 

lighting products is required. This leads to a peak in acquisition costs around 2020, 

that is higher when the measure is more ambitious. 

 

 

Figure 28 The total consumer expense for the ECO-scenarios is higher than the BAU 

scenario up to 2022 due to higher investments in LED lighting. After that year the 

lower energy costs related to LEDs become dominant and the consumer receives the 

benefits of its investment. 
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