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Investisment costs of daylighting systems, 
including installation (commercial building, France)

Daylight guidance system*
375 mm, length 3,50 m
Aperture area 0,11 m2

1570 € with partitions

Roof top
Aperture area 1 m2

890 € /m2 

Light well
Aperture area 1,1 m2

3366 €

Ceiling mounted 
luminaires 86 W 
150 €

Total window area: 7,25 m2

Total Glazed area: 6,16 m2

490 € /m2 glazed area

Total window area: 4,5 m2

Total Glazed area: 4,05 m2

271 € /m2 glazed area



Annual amortized cost of illumination delivered as a function of the lighting scenario 
(units : € / Mlm.hr per year) for various daylighting and electric lighting options

Source: Marc Fontoynont, Long term assessment of costs associated with lighting and 
daylighting techniques Published in Light and Engineering, January 2008.



Cost of total light quantities supplied per year
taking into account energy cost and depreciation

(climate: Lyon) - Unites: €/Mega.lm.hour/yr

80,2 €

1030 €

83 €



Cost of total light quantities supplied per year
taking into account energy cost and depreciation (climate: 

Brussels) - Unites: €/Mega.lm.hour/yr

98 €

1268 €

110 €



Cost of total light quantities supplied per year
taking into account energy cost and depreciation (climate: 

Roma) - Unites: €/Mega.lm.hour/yr 

54,7 €

703 €

61 €



Les progrès sont encore trop rapides pour stabiliser l’offre 
et la rendre « Future‐Proof »





New DOE Information

• New DOE SSL 
Technology Roadmap 
forecasts

– Solid‐State Lighting 
Research and 
Development: Multi 
Year Program Plan, 
March 2011 
http://apps1.eere.ener
gy.gov/buildings/publi
cations/pdfs/ssl/ssl_m
anuf‐
roadmap_july2011.pdf

2010 Status 2020 Targets





Source: Energy Savings Potential of Solid State Lighting in General Illumination Applications Lighting 
Research and Development Building Technologies Program Office of Energy Efficiency and Renewable 
Energy U.S. Department of Energy, Navigant Consulting Inc. 1801 K Street, NW  Suite 500 Washington DC,  
December 2006 



Market Developments (USA) 

• New high performance, 
integrated SSL troffers that 
compete with fluorescent 
troffers
– Efficacy equal or better 

than T8 troffers
– Excellent light quality and 

light distribution
– As a result, integral SSL 

troffers becoming 
competitive with 
fluorescent; examples:

• Cree CR 24
• GE LED Edge Lighting
• Acuity RT LED & others

Cree CR 24
• 90‐110 lm/W
• Step dimming to 

50%
• 50k to 75k L70
• Low glare
• Modest price

GE LED Edge 
Lighting

• Panels are 
edge lit

• Uses micro‐
lens film for 
shaping 
emissions

©Marc Fontoynont 2012Source: Marc Ledbetter, PNNL, USA) 



Comme toutes les technologies à base de semi‐
conducteurs, il est prévu à terme, une baisse globale 
des revenus (Source Global Lighting Forum)



The cost of lighting

Trend: a shift of Total Cost of Ownership toward investment
and installation:

« In a world soon free of incandescent lamps, cost will be
dominated by early investments (installation and 
equipment), and electrity costs will be reduced due to higher
lamp efficacy and smarter control) » 

Electricity consumption »It is dominated by installation 
costs, the share of light sources will decrease



Costs vs Benefits associated to lighting retrofits

On productivity / well being (benefits to managers, companies, employees…)
More intensive visual task (screen, multiple window, speed of data processing) 
Benefit related to better working conditions (productivity) 
Benefit of low glare luminares (prismatic filter, direct /indirect, wall washers), 
Salaries / cost to employer: 40,000€/yr , using 10m2 : 4,000€/m2 of salary

Refurbishment (benefits to owners,) 
Frequencies of refurbishments: 10 Years / 15 years / 20 years?
Lighting part alone (20‐50€/m2) 
Lighting part of ceiling refurbishment (100‐200€/m2 of investment, gains of 
lighting efficiency (equipment, painting) 
4W/m2 ‐ 1000 hrs/yr ‐ 0.15€/KWh  leads to benefits <1€/m2

Added value of high quality lighting
Investment in high quality fenestration system can be fully paid for 
in housing building (100%)  (100‐200€/m2) 
Commercial value of high quality lighting (commercial centers , stores) can be
paid for in less tha a year. 



Other benefits:

Improved vision,
Improved security,
improved services
New functionalities





Field comparison of Metal Halide and High Pressure 
sodium
Lighting: comparison based on object detection, 
road sign reading, face recognition under various
power densities.

Results: Improvement of spectral caracteristics lead 
to possibilities to reduce power, except for some
specific targets. 

Source: EVALUM 3, City of Lyon, ADEME, Philips Lighting, EDF, 
INSA, ENTPE, 2007 



Source: LED-Habitat Proramme ADEME, ENTPE, Schneider Electric, Ingelux, SONEPAR

Study of SSL for  solution for kitchens 

Reference LEDs: functionnality and performance 

Tests conducted with a panel of 30 observers, 2008
SSL preferred: higher functionality offered by increased number of light points, 
cabinet lighting.



Pas préférence marquée pour la couleur du luminaire
La couleur noire de l’abat jour est rejetée22

Test non paramétrique, de Friedman

1: chambre préférée
3: Chambre rejetée

©Marc Fontoynont 2012

Use of Virtual Reality to explore light schemes in hotels



Perceived quality vs electric power of lighting at work places

Source: ADEME PUCA, ENTPE, Ingelux, SONEPAR, 2005

Quality: workplane, glare control, global luminous 
environment



Test feasibility, on‐site performance and acceptability of SSL

Standard schemes, uniform lighting, 
500lx, fluorescent recessed luminaires
7 to 12 W/m2

Ambient/  task lighting, 200 lx / 500lx
using 100 % SSL, matching new 
EN 12 464‐1 standard,         4,5 W /m2

Source: Lighting analysis ENTPE for GIE‐Positive Energy Buidlings / Bouygues‐Philips Lighting, Oct 2009

Opportunities for LEDs:
Task‐ambient lighting schemes allow improved balance of light 
distribution. Opportunities for wall washers. But verify glare issues.



Ceiling luminaire 11 W/m2 Ceiling luminaire
Task focused lighting

4.4 W/m2

1.7 W/m2

Ceiling luminaire
Task focused lighting

6.6 W/m2

1.7 W/m2

Surface 12 m2 Surface 12 m2 Surface 12 m2

Hours 2000 h Ceiling 2000 h Task 1600 h Ceiling 2000 h Task 1600 h

Kwh/yr
without daylight 264 Kwh/yr Kwh/yr

without daylight 138 Kwh/yr Kwh/yr
without daylight 191 Kwh/yr

Kwh/yr
with daylight (30%)

185 Kwh/yr
15.4 

KWh/m2.yr

Kwh/yr
with daylight (70%)

41 Kwh/yr
3.41 

KWh/m2.yr
Kwh/yr

with daylight (50%)

95 Kwh/yr
7.91 

KWh/m2.yr

IEA Annex 45 / Energy Efficient Lighting for Buildings, Comparison of field monitoring, Marc Fontoynont, 2008

« Luminance based lighting »



Lighting Projects

Louvre Museum – Pyramid & Facades

Location: Paris, France
2011-2012
Diagnostic & new lighting design for the Pyramid & facades
Product requirements definition for Toshiba luminaires
Project management & integration



Lighting / Product certification 

Confidence is unsufficient with respect to innovative 
lighting products (Solid State Lighting) .

Need testing by third body, international collaboration,
Traceabiliy of products. 

Link with building certification (LEEDS, BREEAM, etc.) 

Non-
directional
Lamps

Directional
Lamps

Downlight
Fixtures

LED Linear 
Fluorescent 
replacement 
lamps

Outdoor 
Luminaires



A.1. Global economical models

Thee assessment Total Cost of Ownership (TCO) of lighting possible new 
models for costs and performance associated to new generation of lightings 
schemes, with higher luminous efficacy, longer life. 

Results 
A comparative assessment of TCO of various lighting scenarios (Daylighting
and electrical lighting)
A model for estimating cost and energy benefits of lighting retrofit
Production of strategic information for strategic decision

Activities 
Collect data, compare retrofit schemes, assess performance, propose 
model.
Collect information on barriers and opportunities. 



A.2. Barriers and benefits

Collect evidence on existing reasons for conducting lighting retrofit today, 
and identify various barriers which lead to postponement of lighting 
retrofits, even when they are needed and cost effective.
This will lead to identify the possible perimeter of actions dealing with 
retrofitting: typical budgets for investments, typical payback period, also 
relation between the expected performance and the acceptable costs.

Results 
An identification of barriers and opportunities for lighting retrofit, beyond 
lighting
An identification of typical budgets being allocated, or which could be 
allocated 



A.3. Building energy regulation and certification

We will therefore conduct a critical analysis of regulation and certification 
documents. We will identify some incoherence in these documents, and 
identify also opportunities. We will propose some adjustment of these 
reference documents.

Results 
Benchmarking of documents (regulations, building certification) 
Proposal for adjustment of texts in the documents.

Activities 
Collect information on the way lighting retrofit is integrated in documents 
used for regulation and certification.
Provide comparison
Make proposals.



A.4. Proposals of action concerning the value chain

We will identify how lighting retrofit benefits are assessed by stakeholders 
(manufacturers, installers, building managers, etc.) . We will identify the key 
strategic actions, or key strategic data to deliver to each stakeholder to 
possibly trigger a decision concerning lighting retrofit.

Objectives
To identify possible lack of awareness and know‐how in the value chain
To identify strategic information to deliver to stakeholders

Results 
Recording of information from stakeholders
Proposal of actions




