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Introduction

Contents:
Today, around one third of a person’s life is spent in the workplace. Working conditions 
have a powerful effect on health. They can improve social relations and the self-esteem 
of employees and lead to positive health effects. Work related health problems and 
absenteeism result in an economic loss of 4-6% of GDP for most countries.1 
Furthermore, working conditions have a significant effect on productivity, errors, 
accidents, staff motivation and retention.
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The principal function of artificial light 
in the workplace has been to enable 
our visual perception and standardise 
the length of the working day.

Knowledge gained through scientific 
research and embodied in standards 
and laws has provided architects and 
engineers with a basis for designing 
lighting systems. However, studies in 
the last 20 years have shown that light 
has an extra dimension. It stimulates 
cognitive centres in the brain and 
drives our inner clock. Light therefore 
has a tremendous influence on our 
performance and well-being. 

Lighting solutions can make use of  
the positive effects and, as part of a 
coordinated lighting concept, enhance 
concentration, productivity and  
quality of life.

In the industrial sector, working 
environments are frequently 
characterised by being less than 
optimal for the people working in them. 
For people in this sector, unsociable 
hours and shift work are common, 
awareness of hazards is essential, 
while keeping production quality high 
is often vital. There are few simple 
ways to effectively and efficiently 
improve and optimise the working 
environment to increase human safety, 
performance and comfort. 

There is one change from which all 
industrial operations can benefit: 
Human Centric Lighting. 

This white paper describes the impact 
of light on humans and the basic 
design requirements for creating a 
Human Centric Lighting system. 

1 World Health Organisation
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Light affects our body:
Daylight with a high blue component has an activating effect and boosts concentration.  
This is because it stimulates the receptors in the eye and therefore the control centre in the  
brain to a much greater extent than light with a high red component.

Circadian rhythm, hormone secretion:
There are two hormones in humans that are responsible for signaling in the circadian rhythm: 
melatonin, which is released in the evening when it gets darker and which promotes sleep, and 
cortisol, which is the counterpart of melatonin and an indicator of the level of human activity.
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How light  
affects humans

We need good quality light in order to 
see well. But light has a much more 
far-reaching significance. Without our 
being aware of it, daylight controls 
many biological processes in our 
bodies and therefore our internal clock. 
Light also dictates whether we are 
active or tired, whether we can 
concentrate and whether we feel  
good or not.

 

Biological rhythms dictate when we 
wake up, when we become tired and 
when we fall asleep; they even have an 
effect on our body temperature and 
much more. The control centre for our 
internal clock is in our brain and is 
heavily influenced by light. Although 
our “circadian rhythm” is basically 
determined by our genetic makeup, our 
internal clock has to be resynchronised 
by daylight each and every day. 

Without light as the prime regulator  
our internal clock soon goes out of 
sync. As a result we may suffer from 
sleep disorders, chronic fatigue and  
in the worst case depression.

Light not only influences our rhythms; 
it also stimulates the response centres 
in our brains. It acts on these response 
centres through a third photoreceptor 
in the human eye which was 
discovered only a few years ago.  
The effect of light of natural daylight 
quality with a high blue component is 
much stronger than light from an 
incandescent lamp with its high red 
component. Studies have shown that 
reaction times can be improved by 
increasing the blue component in light. 
This means that we feel more 
productive in better daylight and we 
are more able to concentrate. Light 
also causes serotonin to be produced, 
a neurotransmitter known as the 
“happy hormone” because it is a 
contributor to feelings of well-being 
and happiness.

Light that is inspired by natural daylight 
is not just brighter. It also stimulates 
us. The cognitive centres in the brain 
and the control centre for our internal 
clock are more sensitive to light with a 
pronounced blue component, so this 
light makes us more alert, more 
attentive and more able to concentrate 
on our work during the day. 

And our recovery during the night  
does not suffer as a result – quite the 
opposite. Biologically effective light 
during the day increases secretions  
of the melatonin hormone during the 
night. Melatonin is the body’s own 
signal for darkness and 
promotes sleep. 

Appropriate light during the day 
stabilises the circadian cycle, helping 
us to be active during the day and 
sleep better during the night. The 
consequences are obvious – more 
restful nights as the body needs less 
time to get to sleep and goes into 
deeper sleep. People who get a good 
night’s sleep are capable of better 
performance at work during the day. 

Artificial daylight at the workplace 
therefore has a two-fold positive effect 
on performance and well-being. 
Modern light – developed on the basis 
of recent scientific findings – can make 
the work environment measurably 
more successful. 

18.00 0.00 6.00 12.00 18.00

Melatonin Cortisol

Visual perception
Brightness, colour, 
contrast, shapes, motion

Emotional effects 
Wellbeing, positive 
atmosphere, recovery, 
comfort

Biological effects 
Concentration, 
synchronisation of the 
inner clock, attention

The impact of light on people is visual, emotional and biological.
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There is one change from which  
all industrial operations can benefit: 
the concept known as Human 
Centric Lighting. 

Human Centric Lighting is a proven 
factor in boosting concentration, 
productivity and motivation, increase 
hazard awareness and reduce 
accidents in the workplace. Illumination 
levels play an important part in safety. 
The Technical University of Ilmenau 
completed research in cooperation 
with BG Metall - the professional 
association which provides statutory 
accident insurance for wood and metal 
processing companies in Germany. 

In examining 350 work places, the 
research showed that over 70% of 
accidents occur in work environments 
where the light levels are lower than 
500 lux.3

People working in an environment 
using Human Centric Lighting are more 
productive and motivated. A study by 
AT Kearney for ZVEI examined the use 
of Human Centric Lighting from a 
customer perspective, and concluded 
that the most significant quantified 
benefits of Human Centric Lighting are 
realised in the industrial segment due 
to increased productivity. 

For repetitive tasks in industrial 
settings and advanced manual tasks, 
effects from Human Centric Lighting 
are dominated by productivity 
increases and attractive due to high 
revenue contribution. Productivity 
increases 4.5% vs LED lighting, errors 
decreased, there were fewer accidents 
due to increased alertness and the 
energising effect. Fewer sick days and 
improved employee retention were 
seen as a mid- to long term effect.4

What is Human 
Centric Lighting?

Human Centric Lighting  
in industrial environments

Human Centric Lighting is a lighting concept that provides light appropriate to the user’s 
living or working conditions. It’s the right light for the time of day and the season.

In the industrial sector, working environments are frequently characterised by being 
designed for the processes and operations of the facility, and are less than optimal for 
the people working in them. They include processing and manufacturing facilities, 
warehouses and logistics hubs and transport depots. For people in this sector, 
unsociable hours and shift work are common, awareness of hazards is essential,  
while keeping production quality high is often vital. Industry depends on people for 
productivity and profitability, but there are few simple ways to effectively and efficiently 
improve and optimise the working environment to increase human safety,  
performance and comfort. 

2  Definition of Human Centric Lighting by ZVEI (German Electrical and Electronic Manufacturers’ Association),  
Guide to Reliable Planning with LED Lighting, revised 2nd edition

3  Technical University of Ilmenau
4  Kearney for ZVEI, 2015

Light has various effects and it  
always works – visually, emotionally 
and biologically. Human Centric 
Lighting (HCL) has a specific long-term 
effect on our health, well-being and  
on the productivity of any human  
being through holistic planning and 
implementation of the visual,  
emotional and particularly biological 
impacts of light.2

The modern human has been evolving 
for millennia with one fundamental light 
source – daylight. Daylight controls 
many biological processes in the 
human body, meaning people are 
highly tuned to the cycle of day and 
night, without being aware of it. 
Working environments often requires 
people to deviate from the natural day / 
night rhythms. Artificial light sources 
generally extend the light periods of 
the day and allow activities round the 
clock and turning night into day. 

Human Centric Lighting provides a 
basis to create the best possible 
interplay between artificial light and 
natural daylight, providing light which 
makes the humans the focus of 
attention. The concept takes into 
account the context in which the 
lighting is used, the requirements 
during the work time, different spacial 
areas for different tasks, available 
natural light, illumination levels, colour 
temperature and user interfaces. 
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Glare control

Light distribution Colour temperature, light spectrum

Colour rendering

Luminance Luminance

Light direction, 
shadowing

Visual
perception

Visual
comfort

Spatial effect
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The ten principles to incorporate into the design 
of a Human Centric Lighting scheme: 

1. Use the available daylight 
2. The right light at the right time
3. Ecological and sustainable planning
4. User-related planning
5. Application-related planning
6. Architectural planning 
7. Bringing the sky inside 
8. Plan dynamic light
9. Design with the right components 
10. Design according to norms and standards
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1. Use the available daylight
According to evolution, daylight is our most important time 
and biological impulse generator. It supplies us with the 
highest quality of light and colour quality in the visible 
spectrum, and in the non-visible spectrum it offers many 
health-improving aspects. The goal is to use natural 
daylight as much as possible when planning new lighting 
systems. It is important to consider the possibility of 
distracting effects, such as glare, or high temperature due 
to direct sunlight, which must be avoided.  
 
2. The right light at the right time
Be aware of tasks and plan the lighting solution for visual 
and non-visual perception. Biologically effective light has 
the most potential in the morning after dark, while warm 
white light in the evening supports relaxation. The impact of 
all light sources should be taken into consideration, 
including those not immediately intended for lighting, such 
as computer screens.

3. Ecological and sustainable planning 
Use light only where it is needed and required. Human 
Centric Lighting is not necessary in areas seldom used. 
Plan a smart and dynamic light management system, use 
daylight resources, interact with the interior design if 
possible, and check if the light management system can be 
connected to the existing control system of the building.  
Try to sensitise the user for a conscious use of light.

4. User-related design
Who is the user and which user specific information should 
be considered during the planning process? When do the 
first people arrive in the work place and when do the last 
employees leave? The lighting design should influence the 
perception of the area positively.  

5. Application-related design
Analyse the task, identify the goal of Human Centric 
Lighting in the relevant application, and show the potential: 
the human being should be in the centre to increase 
performance, concentration and wellbeing.

Designing work places with 
Human Centric Lighting 

Human Centric Lighting 
Light of the Future

The ideal starting point is to integrate the Human Centric Lighting solution into the 
architectural concept. But whether a new build or retrofit, the design and interaction of 
luminaires with the working area and all its elements are essential. The goal is a balance 
between visual comfort and biological perception to support people in their functional 
surroundings. The more light the better – dynamic white light with adapting levels of 
brightness, colours and distribution of light support the natural biorhythm and improve 
our wellbeing and efficiency.  

6. Architectural planning 
The lighting solution should be part of the architecture and 
consider the visual effect of light. The light should guide 
and shape, the light should establish a harmonious ratio of 
light and shadow. Take into account that surfaces absorb 
light or reflect only parts of it. The ‘melanopic effects’ – the 
influence on the biological clock - are mainly produced by 
blue light. Room textures with intense colours such as red, 
brown or yellow can reduce the effect significantly, because 
these absorb the blue light component. 

7. Bringing the sky inside 
Be aware of the quality of daylight, plan wide areas of 
artificial light (wide indirect light distribution or light ceilings) 
for cool white lighting during the daytime based on the sky 
during that time, and warm white light based on the 
luminous quality of the sun. In the late afternoon and 
evening hours use light that is focused on task-related 
illumination. Illuminate walls and ceilings only with the 
necessary quantity so that the melanopic effect is as  
low as possible. 

8. Plan dynamic light
Consider the daylight and the specific distribution of the 
geographical location and time from warm and cool white 
light and brightness levels. Plan cool light colours with high 
lighting levels and warm white colours with low brightness 
levels. Cool white light leads to activation, warm white light 
increases the level of relaxation and calmness. Circadian 
lighting sequences support the human rhythm of the day. 
For example, short ‘showers of cool light’ support periods 
of activity. 

9. Design with the right components 
Design with luminaires that distribute light directly  
and indirectly. Specify combinations of dynamic light 
management systems and suitable luminaires, to implement 
the perfect Human Centric Lighting approach.  

10. Design according to standards
For all Human Centric Lighting designs, the standards for 
illumination of workplaces apply (e.g. EN 12464-1), with 
concepts and solutions for creating active and biologically 
incorporated in addition. Recommendations for correctly 
designing with biologically activating light are found in  
DIN SPEC 67600 and DIN Spec 5031-100.

Light direction
optical angle of incidence
0° – 45°

Correlation
Brightness / Spectrum

Light direction Large area Emel D65 > 240 lx Illuminance level ** Colour temperature*

Activation
4000K*
Ev 500lx**
(Eh ~ 1200lx) 

6500K*
Ev 300lx**
(Eh ~ 750lx) 

8000K*
Ev 250lx**
(Eh ~ 600lx)
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Luminaires
The rooms in which we live, work,  
learn or relax are all very different. 
Human Centric Lighting design takes 
into account the size of the room,  
the ceiling height, the amount of 
daylight entering the room and the 
main activities that are carried out  
in the room.

Suitable luminaires are selected and 
arranged according to these criteria. 
Lighting design based on biological 
aspects makes special demands on 
the luminaires and the distribution  
of light in the room.

The Licross® Trunking System  
paves the way for the quick and easy 
implementation of Human Centric 
Lighting projects in a wide variety of 
industry application areas. Licross®  
is a modular system consisting of 
mounting rail, luminaire inserts 
and accessories.

-  Licross® Performance tunable  
white for biologically effective, 
dynamic lighting solutions 

-  Efficient homogeneous optics 
designed for glare control in 
industry applications

- 11 different light distributions
-  Higher illuminance for optimum 

visual conditions

Controls
An ideal Human Centric Lighting 
solution uses as its reference the 
natural changes of daylight in terms  
of intensity, colour temperature and 
dynamics. An effective light 
management system simulates natural 
daylight and control lighting so that  
the right amount of the right light is 
available at all times. 

In daylight-dependent and motion/
presence- dependent lighting control, 
the available daylight in a room is 
supplemented as required by artificial 
light from luminaires equipped with 
dimmable electronic control gear.  
Light sensors detect the lighting level 
comprising artificial light and natural 
daylight. The luminaires in the room are 
controlled according to their position in 
the room and the amount of available 
daylight so that a predefined lighting 
level is maintained. Relevant standards 
and illuminance values can be used to 
define the optimum lighting for 
concentrated work. Users can set the 
lighting at any time to a level that 
meets their specific needs. If a motion/
presence sensor is also used the 
lighting is automatically switched on 
when someone enters an empty space 
and switched off when the last person 
leaves. This makes optimum use of 
available daylight and achieves 
maximum energy savings.

Daylight
Natural daylight is the ideal light for 
human vision. It covers the entire 
colour spectrum so objects appear in 
their natural colours. It helps our 
bodies navigate through time and 
space.  
But the use of daylight also has its 
disadvantages, such as glare and 
unwanted heat. 

To avoid these adverse effects SITECO 
has developed daylight systems based 
on prism and louver technology that 
not only create a dynamic lighting 
mood with natural colour rendering but 
also effectively protect against 
excessive sun and heat.

What’s more, by using available 
daylight it is possible to achieve 
significant reductions in energy 
consumption. But even with daylight 
systems there generally needs to be 
some additional artificial light. The 
more closely the artificial light is 
matched to natural daylight the less 
stressful it is for people and therefore 
the greater the sense of wellbeing.

Technology for Human  
Centric Lighting in industry

Human Centric Lighting for Industry

*Colour temp. / Brightness level / Light direction

3000/4000 K 3000/4000 KFading* Fading*6500 K

Standard 
illumination

20:00 – 06:00 20:00 – 06:0007:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

Standard 
illuminationActivating illumination
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Contact your local 
SITECO representative 
to discuss lighting 
solutions for your  
next project.



Siteco GmbH

Georg-Simon-Ohm-Strasse 50

83301 Traunreut, Germany

Tel +49 8669 33-0
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Customer Service

Tel +49 8669 33-844


