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Figure 1. Di erent types of individual occupancy patterns [5]

INTRODUCTION

During both the design of new 
o  ce buildings as well as the 

renovation of existing ones, lighting 
tends to receive (too) little attention. In 
most cases, the lighting design starts 
when the most crucial decisions have 
already been made. Often, luminaires 
are positioned in a functional grid. 
However, if the lighting control strategy 
was tailored to the o  ce space, much 
more could be accomplished than the 
mere functionality of providing a specifi c 
illuminance at desk level. Especially 
open-plan o  ces can profi t from this 
attention as they are used by occupants 
with di erent tasks, behaviours, and 
activities. Therefore, standard solutions 
are less likely to su  ce here. This article 
discusses what may be achieved if the 
lighting control strategy is tailored to the 
usage of the open-plan o  ce spaces. 
Focus is given on the practical relevance 
in order to convince employers and/or 
building owners to give lighting more 
attention. 

SAVING ENERGY 

Research has shown that 20-45% 
of o  ces’ energy is consumed by 

lighting [1]. Through proper operation, 
i.e. the right placement of luminaires in 
combination with an appropriate control 
strategy, the energy consumption for 
lighting in a building can be reduced.  An 
example of a strategy that reduces this 
consumption is the use of occupancy 
sensors to control the lighting. These 
sensors switch o  the lighting when 
no employees are detected over a set 
time frame (the time delay setting). 
Several studies have shown that 
implementation of occupancy sensors 
reduces energy consumption for 
lighting, varying from 20% to 60%, 
depending on the time delay setting and 
the type of space [2]–[4]. 

In open-plan o  ces, which are 
shared by multiple occupants, the 

implementation of these sensors is 
less straightforward than in private, 
single room o  ces. These are just 
used by one occupant. This means that 
the sensors only need to detect this 

en Hong (2013) identifi ed fi ve typical 
patterns, which can be found in Figure 
1 [5]. 

Figure 1 shows that the fi rst occupant 
type spends the whole day behind 

his or her desk, while the second type 
also takes a lunchbreak. In addition to 
these di erences in patterns, occupants 
also tend to di er in the times they 
arrive and leave the o  ce, which 
were found to vary up to 2,5 hours 
[6]. If lighting is controlled centrally, 
this means that the time that the fi rst 
occupant arrives in the open-plan space 
determines when lighting is switched 
on. The time that all the lighting is 
switched o  again is determined by the 
moment the last occupant leaves the 

one occupant. In addition, the lighting 
solely needs to be switched on and o  
depending on this occupants’ presence. 
In open-plan o  ces not only multiple 
occupants need to be detected, the 
lighting also needs to consider the 
presence of multiple occupants, which 
can di er in job type and accompanying 
activities. Consequently, lighting is 
typically controlled centrally, as this is 
the easiest way. This means that lighting 
throughout the whole space is switched 
when the occupancy of one/ a single 
occupant is detected. Similarly, lighting 
is only switched o  if all occupants are 
absent, which is likely to occur only a 
few times per day. Research has namely 
shown that employees show di erences 
in their occupancy patterns. Chang 
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space. If one of the occupants inhabiting 
the space has an occupancy pattern 
of type 1, this means that lighting will 
remain switched on between these 
times, or in other words, the whole day. 
Lighting is thus used far from optimally, 
as becomes clear in Figure 2. 

These di erences between individual 
occupants are likely to increase even 

more due to the introduction of fl exible 
working styles. These allow employees 
more fl exibility in when they work and 
provide them with the freedom to work 
at a location di erent than the o  ce. 
Within the o  ce, workplaces are no 
longer occupied by one employee, but 
can be used fl exibly by all employees. 
It enables occupants to sit behind 
another desk every day. Because of 
this trend it will suit the open-plan o  ce 
better to control the lighting locally 
instead of centrally, or, in other words, 
per individual workspace instead of 
per open-o  ce space. By controlling 
lighting based on the presence of an 
employee at his or her desk energy can 
be saved on lighting use. Rubinstein 
en Enscoe (2010) already tested this 
strategy in o  ce buildings in the United 
States of America [7]. They installed 
luminaires above each workspace which 
provided in direct as well as indirect 
lighting (respectively downwards and 
upwards). They found this localized 
lighting control strategy to result in 
40% energy savings compared to the 
original centrally controlled lighting. It 
indicates that controlling lighting locally 
has a high potential to reduce energy 
consumption for lighting use in open-
plan o  ces.

GUARANTEEING USER’S 
COMFORT

Saving energy should not be the only 
aim when implementing a lighting 

control strategy. It should not scarify 
the (visual) comfort and functioning 
of the employees. This is important to 
address especially with a local lighting 
control strategy. When lighting is 
controlled centrally, the illuminance 
level throughout the space is constant. 
With a localized lighting control strategy, 
however, this level will vary throughout 
the open-o  ce space. Every time an 
employee leaves his or her workplace, 
there will be a luminous change at this 
particular workspace. 

Rubinstein en Enscoe (2010) 
evaluated the strategy with 

employees, and their research showed 
that the local lighting control strategy 
was preferred over the central control. 
However, USA open-plan o  ces look 
very di erently compared to o  ces in 
Europe. In the USA partitions separate 
all workplaces from each other, as can 
be seen in Figure 3. 

These partitions highly restrict 
occupants’ fi eld of vision. They are 

only able to notice luminous changes 
in relation with a change in occupancy 
of their direct neighbouring colleagues. 
In Europe, however, every occupant is 
able to oversee the whole space and 
consequently also all (local) luminous 
changes. Therefore, their visual comfort 
might be a ected by occupancy 
changes from employees other than 
their direct neighbours. In addition, the 
luminous changes might pose a higher 
distraction to their work as they are able 

to notice much more luminous changes. 
Thus, implementing this strategy in 
European open-plan o  ces, therefore, 
requires additional attention for the 
visual comfort of the worker as well as 
the co-workers. 

CONCLUSION AND FURTHER 
RESEARCH

Lighting design deserves more 
attention in open-plan o  ce spaces. 

This will result in better use of lighting, 
or, in other words, energy savings. In 
order to achieve this, lighting and the 
control strategy needs to be defi ned 
at individual workspace level. While 
energy savings provide a reason to 
convince building owners to implement 
this strategy, its practical relevance 
will be further increased if the visual 
comfort of the employees also 
increases. Companies would not want 
their employees’ work performance 
to be negatively a ected as salary 
costs are still the largest expense of 
an employer. This issue, however, still 
needs to be investigated for European 
open-plan o  ces and forms the 
research focus of Christel de Bakker. 
The most optimal lighting is a result 
of a balanced mix between energy-
e  ciency and providing a good and 
stimulating visual environment for 
occupants. The research questions 
to be addressed will lead to lighting 
control strategies relevant for the 
practise. The results will not only be 
published in scientifi c journals but also 
with stakeholders in the professional 
lighting fi eld via organizations such 
as the NSVV (Nederlandse Stichting 
Voor Verlichtingskunde) as well as 
professional magazines.

Figure 3. Typical workplace in an open-plan o  ce in the USAFigure 2. Example of an open-plan o  ce with centrally controlled lighting
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