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Sustainability provides a drive for 
making daylighting the primary light 
source in buildings



 Over 80 research papers and books 
reviewed

 Objective evidence supported by 
empirical data included in study

 Evidence synthesised & collated into 
building type/function:

– Healthcare
– Education
– Workplace (offices and industrial)
– Retail
– Residential
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Main limitations of Daylight Factor approach:

1. No maximum value for 
DF

2. DF is non‐orientation 
and non‐climate 
specific

3. DF says nothing about 
daylight quality

Biotechnology Administration, 
LEED Gold, Quebec City Canada, 

Coarchitecture
(photos Stéphane Groleau)



No maximum value for the Daylight Factor
Example of a simple calculation for a BREEAM‐certification
Office building KOGGEN 2
Malmö, Sweden, NCC Teknik



Daylight Factor

The average daylight factor, DF, is a very good 
indicator of the brightness appearance of a 
room and of its environmental performance.
below 1% dull gloomy appearance

electric lighting masks daylight variation

1 ‐ 2% usually optimum balance of electric lighting
and daylight

4 – 5% totally daylit room

above 5% probable thermal discomfort, noise & other
problems 

[source: Peter Trezenga, Sheffield University, UK]

In books (and research reports) there is a maximum 
suggested for the Daylight Factor!
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DF is non‐orientation and non‐climate specific
Example ‐ effect of subtle climatic differences

Cities in Canada

Cities in Sweden

Source: Dubois M‐C & Flodberg K (2012). Daylight utilization in perimeter office rooms at high latitudes: 
Investigation of key design features by computer simulations. Lighting Res. Technol. 2013; 45: 52–75.
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DF is non‐orientation and non‐climate specific
Example ‐ effect of orientation

Source: Dubois M‐C & Flodberg K (2012). Daylight utilization in perimeter office rooms at high latitudes: 
Investigation of key design features by computer simulations. Lighting Res. Technol. 2013; 45: 52–75.
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Source: Reinhart CF, Walkenhost O. Dynamic RADIANCE‐based Daylight simulations for a full‐scale test office 
with outer venetian blinds. Energy and Buildings 2001; 33(7): 683‐697

Daylight autonomy, DA (%)
Percentage of the occupied times of the year when the 
minimum illuminance requirement (e.g. 500 lx) at the 
sensor is met by daylight alone.

Continuous Daylight Autonomy, DAcon (%)
Partial credit is attributed to time steps when the 
daylight illuminance lies below the minimum 
illuminance level. 
For example, in the case where 500 lx are required and 
400 lx are provided by daylight at a given time step, a 
partial credit of 400lx/500lx=0.8 is given for that time 
step.
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Daylight 
factor (%)+ =

+
n= max 8760 skies

> 500 lux => off (1)

< 500 lux => on (0) Σ (n=1)          
n skies

Daylight 
autonomy (%)==

Daylight Factor (DF) versus Daylight Autonomy (DA)
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Continuous Daylight Autonomy (DAcon)

+
n= max 8760 skies

> 500 lux => off (1)

< 500 lux => on (0) Σ (n=1)          
n skies

Daylight 
autonomy (%)

+
n= max 8760 skies

> 500 lux => off (1)

< 500 lux => on (0.6) Continuous 
DA (%)

Partial daylight 
contribution

Σ (n>0)          
n skies



Kontorslandskap, KOGGEN 2
Malmö, Sverige, NCC Teknik

Example of simulation of Daylight Autonomy



Both measure light on a horizontal surface! 
This is not the light that we see!

Source: Desiré Sjöberg , Josephine Stockman

DF and DA say nothing about daylight quality!



DF and DA say nothing about daylight quality!
Surrounding surfaces are too dark!

Shading device is glaring!

Surrounding surfaces are too dark!
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Climate‐based dynamic glare evaluation
Weather data

Climate-based daylight 
modelling

Daylight Glare Probability

Annual DGP profile

[Source: Reinhart & 
Wienold, 2011

source: Cantin F (2013)  Centre de traitement massif, coarchitecture, Quebec Canada
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1. Daylight to become the primary light source in buildings 
(health, productivity, sustainability)

2. DF is the standard metric used in most systems and 
countries

3. DF method too simplistic and limited:
 no maximum
 non-climate and non-orientation specific
 says nothing about daylight quality

1. Defining spatial sDA and DGP is a step forward but it 
demands computing skills (CBDM)

2. CEN, IES and CIE work to arrive at international 
standard, which should be implemented in software 
rapidly

Conclusions



Thank you for your attention!


