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Abstract. Corporate Real Estate (CRE) Management and office design are in-

creasingly considered as a strategic resource for developing businesses and 

competitive advantage. Measuring the added value of CRE, as well as manag-

ing smart workplaces are an issue for academics and professionals. We consider 

that pervasive technologies offer potential for increasing workplace efficiency 

on a long-term basis. In order to gain insight of workplace and building man-

agement in practice from an occupier’s perspective, Colliers International 

France designed its Paris office as a “living lab”. We implemented a work envi-

ronment based on desk-sharing and a set of activity-based workspaces. We also 

deployed Schneider Electric’s WorkPlace Efficiency (WPE) solution aimed at 

monitoring the occupancy rate of our building as well as at supporting the effec-

tive use of shared office resources and employees’ wellbeing. The paper pre-

sents our experience of this solution in the context of our Paris office and dis-

cusses its potential for building smart and sustainable workplaces. 
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1 Introduction 

Corporate Real Estate (CRE) Management and office design are increasingly consid-

ered as a strategic resource for developing businesses and competitive advantage. 

Rather than a way of reducing costs, real estate decisions address challenges such as 

productivity, employees’ wellbeing, innovation and flexibility. In this context, build-

ing and managing smart workplaces are an issue for both, academics and profession-

als. In order to meet these demands, an increasing number of companies choose to, 

fully or partially, implement “activity-based” workplace (ABW) environments. These 
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office solutions are aimed at better supporting the “new ways of working”, that is to 

say work practices as they actually take place in modern organizations. Indeed, in 

today’s “knowledge-intensive firms”, work is “increasingly characterized by a tempo-

rary constellation of collaborators” [3] as people work in projects. It is also technolo-

gy-dependent and thus distributed and distributable across time and space. Knowledge 

workers are likely to work anywhere, anytime and face growing requirements for 

cooperation and coordination of tasks and activities [6].  

The concept of ABW appears complex and ambiguous [4]. ABW relies on the idea 

that space should fit the needs of employees’ specific activities and the company’s 

strategic goals in order to provide a basis for an effective CRE Management [1]. The 

activity-based office first emerged in the 1980’s [13] [14]. The spread of Information 

and Communication Technologies (ICT) in the last two decades, as well as the low 

occupancy rate of offices [2] further supported this trend. As CRE managers are in-

creasingly considering both financial and indirect benefits in real estate decisions 

(functional, strategic value), the focus in measuring CRE management effectiveness is 

moving towards a cost benefit ratio [5] [1]. Nonetheless, research on whether or not 

these office solutions truly increase productivity and employees’ satisfaction show 

mixed results [12]. 

In the main, the idea of ABW is translated by architects, office planners and consult-

ants into specific building and office layout (for instance activity-based workstations 

and workspaces such as “project rooms” for team work, non-reservable closed offices 

for individual concentration work or unplanned meetings) as well as into change 

management programs. The design and implementation of ABW involves a major 

transformation of work practices and habits [7], including behaviours and interactions 

with technology.  

While ABW may be a good starting point for building smart workplaces, it raises 

questions related to the effective use of shared office resources such as space but also 

energy. In order to build flexible workplaces that truly fit organizations’ needs and are 

able to adapt to corporate growth and restructuring, there is a need to both design and 

manage ABW. We think that pervasive technologies offer great potential in order to 

measure, manage and increase workplace efficiency on a long-term basis. In what 

follows, we present Colliers International France as well as our office in Paris. We 

use our building as a “living lab” in order to gain insight on flexible working and 

activity-based work environments. Then, we introduce a solution based on Radio 

Frequency Identification (RFID) technology, the WorkPlace Efficiency Solution 

(WPE), aimed at monitoring the occupancy rate of our building as well as at support-

ing the effective use of shared office resources. The solution was developed and im-

plemented in partnership with Schneider Electric, a global specialist in energy man-

agement and energy efficiency. The post-occupancy evaluation of Colliers Paris of-



fice (Section 4) provided background and incentive for monitoring WPE performance 

and analysing the data over a ten-month period (January to October 2014). We con-

clude with a discussion on the implications of this solution for building and managing 

smart and sustainable workplaces and buildings. 

2 Colliers International France 

Colliers International France is a global independent Real Estate and Workplace Con-

sulting and Project Management company. We help our clients to implement high 

performing flexible work environments, like ABW, and to reduce occupancy costs. In 

order to do so, we rely on a wide range of expertise (real estate and workplace con-

sultants, architects, space planners, construction engineers) which allows us to address 

the different functional layers of buildings [9] in a coordinated manner. As Leamen 

[9] contends buildings are complex systems which are organized in functional layers, 

each setting constrains that influence characteristics on a smaller scale. Thus location, 

geographical characteristics, urban infrastructure may have an impact on size, shape, 

orientation, and accessibility of buildings, which in turn set the context for building 

services, like for instance heating, lighting, ventilation and for office design and lay-

out (workstations, meeting rooms).  

In our view, design and build processes (planning, architecture and build, interior 

design) require a systematic and an integrated approach to the building as a whole. 

This means considering and “aligning” a number of potentially conflicting perspec-

tives on the system, those of the professionals or the stakeholders involved in the 

different stages of the project (architects, engineers, end-users, property developers, 

real estate and workplace consultants). The design of smart and sustainable workplac-

es is that of a building, but also that of the practical conditions of building manage-

ment on a long-term basis from an occupier’s perspective.  

In order to gain a deeper understanding of workplace and building management in 

practice, our Paris office is organized as a “living lab”. The design team was entirely 

composed of Colliers International France professionals and implemented a flexible 

work environment based on desk-sharing and a set of activity-based workspaces. 

Figure 1 provides a view of some of the workspaces available in our Paris office. 

 



 

Fig. 1. Different types of workstations and workspaces in Colliers International France. 

In addition to office design and related issues (“ways of working”, users’ support in 

understanding and using space), we also implemented an indoor location-sensing 

system based on RFID technology. The system was designed by Schneider Electric 

and is aimed at providing us with data on the use of shared spatial resources such as 

meeting rooms, “bubbles” and the different kind of workstations. 

The following section presents the system as well as its intended use and actual use.  

3 The Workplace Efficiency Solution by Schneider Electric 

Schneider Electric’s WorkPlace Efficiency (WPE) is a solution designed to manage 

comfort and occupancy as well as to provide services to users in large office build-

ings. Colliers International France implemented the WPE occupancy monitoring sys-

tem which connects a network of sensors with anonymous RFID tags inserted into 

employees badge holders. The tags transmit information to the sensors via radio 

which allows a real-time occupancy monitoring of the different spaces (“bubbles”, 

meeting rooms, workspaces). Figure 2 shows the location of sensors on a standard 

floor of Colliers office as well as an employee badge holder. 



  

Fig. 2. An employee badge holder and a standard floor plan  

The data transmitted by the tags includes the user category (for instance employee, 

trainee or visitor) as well as the detection zone (which are numbered and associated to 

different types of workstations or given workspaces). The WPE provides data on the 

actual use of different workspaces. Thus, Colliers is able to measure the frequency 

rate of a given workspace (time of use/availability) and its occupancy rate (occupa-

tion/capacity). 

4 The Post-Occupancy Evaluation of our Building 

In 2013, two years after designing its office, Colliers International France launched a 

post-occupancy evaluation (POE) of its building-in-use [11] [15]. The aim of the pro-

ject was to provide feedback on the designed environment (occupants satisfaction, 

perceived comfort, workspaces “fitness” to users’ needs, building’s technical perfor-

mance) as well as to define a set of requirements for improving workplace efficiency. 

By developing knowledge on the results of design decisions, the project was also 

expected to eventually inform the practices of Colliers building-related professionals.  

The initial phase of the project extended over a six-month period and included several 

field studies: a) an online survey of employees’ satisfaction of their office and per-

ceived workplace efficiency was carried out by an independent provider ; b) focus 

groups with user representatives; c) real-time observations of workspaces occupancy 

over a two-week period. The online survey questionnaire (a) included questions on 

employees’ activities and satisfaction with physical features of their workplace (such 

as available workspaces and furniture, air quality, noise level, lighting) and facility 

services (mail, IT service, reception areas, access). The focus groups (b) gathered user 

representatives and experts from various disciplines (architects, workplace and 

change management consultants etc.) and aimed to generate ideas on improving em-

ployees’ comfort, as well as the workplace efficiency as a support for productivity 

and innovation. Finally, real-time observations of workspaces’ occupancy (c) were 

carried out four times per day during two weeks. A group of surveyors walked 

through the building and recorded manually whether workstations and meeting areas 



were “used” (when a user is physically present), “in use” (when a user is not physical-

ly present but the workstation appears as occupied) or “unoccupied” (empty desk or 

space) by users. The survey provided data on peak, average and minimum occupancy 

rates as well as a map of most used areas in the building. 

The results yielded by these studies suggested that concentration work as well as in-

formal, un-planned meetings were insufficiently supported by the environment both in 

terms of workspaces availability and technical performance (noise level, air condi-

tioning, air quality, etc.). 

In this context, the WPE solution occupancy data highlighted workspaces occupancy 

trends over several months. The analysis sought to further develop post-occupancy 

evaluation (POE) diagnosis and to eventually provide a basis for recurring evaluation 

and continuous improvement of Colliers activity-based office. We analysed the data 

of the Schneider Electric WPE system over a ten-month period (January to October 

2014). We specifically focused on the use of shared workspaces such as the non-

reservable closed offices, called “bubbles”, the meeting rooms and the cafeteria. The 

WPE solution reports the maximum number of users that occupied a given workspace 

(“room”) per unit of time (1/4 of an hour, hour, day, week, and month). “Rooms” 

include workspaces with identified functional characteristics (“bubble”, meeting 

rooms, and informal meeting areas, individual enclosed offices) as well as open spac-

es where different types of workstations (“benches”, boxes) are available. The reports 

systematically feature rooms’ capacity (number of seats) against the number of de-

tected users.  

The occupancy data reports were generated per hour, per day and per month. The 

analysis considered all user categories. In parallel, meetings rooms booking system 

provided additional information on the number of reservations of a given room per 

hour. Booking system data was compared to the frequency of occupation. 

5 Implementation in an Activity Based Workplace 

The ABW’s underlying principles imply that employees choose their location accord-

ing to their needs and preferences. While teams and services each have a dedicated 

area, people can potentially choose to work anywhere in the building. ABW is thus 

supposed to provide the means for an efficient management of peaks and troughs in 

user demand. Furthermore, functional characteristics of space are designed to match 

employees’ needs (concentration, interaction, cooperation). For instance, open space 

meeting areas should support serendipitous interactions and trigger knowledge-

sharing and workplace learning. In this context, the WPE system’s data allows us to 



make hypothesis on the users’ needs as well as on the current workspace “suitability” 

for employees’ activities.  

The figures 3 and 4 below display the occupancy of the cafeteria and one of the bub-

bles from January to October 2014. During observations and focus groups, the cafete-

ria was reported (b; c) to be regularly used outside lunch hour (figure 2) for planned 

and un-planned meetings. Analysis of WPE data on an hourly basis shows that cafete-

ria was occupied by a maximum of 45 users from 10:00 to 11:00 over a ten-month-

period. Only 7 to 8 users were detected from 15:00 to 17:00.  

 

Fig. 3. Occupancy of the Cafeteria from June to October 2014 

Since occupancy refers to the maximum number of tags detected per hour of a work-

ing day over a five-month period, WPE reports highlight peaks values. From a design 

perspective, trough levels appear as important as peaks. Early afternoon occupancy of 

the cafeteria (from 15:00 to 17:00) was of a maximum eight users over several 

months. This neither confirm nor contradict the idea that cafeteria supports planned 

and unplanned meetings as reported by user representatives. Additional data is needed 

in order to draw meaningful conclusions on the average occupancy rate of a given 

space. In our case, observational study (d) tends to confirm cafeteria’s “extended” 

use. This allows us to interpret the maximum observed as referring to a recurrent phe-

nomenon, potentially related to a type of activity (planned or unplanned meetings of 

at least two people).  



 

Fig. 4. Occupancy per hour of the “Milan” bubble from June to October 2014 

We also found that “bubbles” (fig. 4) were frequently used by only one person over a 

day-long period, while their intended purpose is to support both concentration work 

and cooperation (2 to 3 users). Figure 4 shows the occupancy of the “Milan” bubble. 

The maximum of occupiers detected by the system nine hours per day, over the ten-

month period considered, is of one user. Likewise, monthly reports over the same 

period highlight a maximum of one occupier six months out of ten. WPE data sug-

gests that “bubbles” are under-occupied since peak occupancy levels detected rarely 

reach its maximum capacity.  

Meeting rooms also appear as intensely used but under-occupied (1 to 4 users). The 

figures below display the frequency of occupancy of a meeting room compared with 

the number of reservations made by users via Outlook or directly on the reservation 

screen. Frequency of occupancy refers to the number of times the room was effective-

ly occupied by one or several users. According to the number of occupiers considered 

(one, two or more) when defining “effective occupancy”, there is a clear variation in 

results.  



 

Fig. 5. The frequency of occupancy of a meeting room versus the number of reservations 

For instance, if we assume a meeting room is regarded as occupied when at least one 

user is actually present, results (figure 5) highlight that occupancy exceeds reserva-

tions at noon (12:00 to 13:00) and at the end of the day (18:00 to 20:00). However, 

when occupancy involves at least two users, there is a considerable gap between the 

number of reservations and actual use (figure 6). This implies that a significant pro-

portion of the reservations do not translate into actual use. This observation also sug-

gests that meeting rooms are potentially “misused” since frequency of occupancy 

decreases when at least two occupiers are considered.   

 

Fig. 6. The frequency of occupancy of a meeting room versus the number of reservations 

ABW is expected to provide an extensive supply of shared collaborative spaces such 

as meeting rooms or bubbles in order to increase employee comfort and effectively 

support collaboration. In the case of Colliers International France, bookable meeting 



rooms are intended for a group of at least three users since bubbles also support 

planned and unplanned meetings for up to 3 people. In spite of this, both WPE reports 

and the observations we have conducted highlight a difference between intended and 

current use of workspaces by employees. This is a challenge for practitioners in fur-

ther adapting ABW to users’ needs. 

6 Discussion and Future Work 

In 2015, we redesigned our Paris office. The WPE provided a basis for both deepen-

ing our understanding of ABW use and identifying issues to be further investigated. 

While pervasive technologies’ potential for building energy management has been 

widely acknowledged by academics and professionals [8][10], most of the POE stud-

ies still rely on questionnaire surveys, face-to-face interviews or facilitated work ses-

sions with user representatives [10]. Be that as it may, as an increasing number of 

companies are trying to provide functionally supportive or “activity-based” workplac-

es, developing our knowledge of building-in-use is essential in ensuring the “adapta-

bility” of workplaces to changing organizational needs.  

So far, our results suggest that there is a gap between intended and actual use of 

shared workspaces and point at the need to better support concentration activities. The 

study also shows that successful implementation of a WPE solution is predicated 

upon a better understanding of the solution potential among the design and facility 

management professional communities. 

A situated approach in understanding work practices, would greatly improve design 

process and could also contribute to develop the use of WPE. As a cafeteria is not 

intended for planned and unplanned meetings, just as informal meeting areas are not 

only for individual work, its “extended” use could be considered as “misuse” by de-

signers and project managers. Yet in practice, having a meeting in the cafeteria, in-

stead of in a meeting room, might be of value for users. It allows them to be seen and 

eventually heard by others. In other words, “misuse” could be considered as much as 

a resource for building mutual awareness as an inappropriate behaviour.    

The use of WPE solution, in our experience, throws up several issues related to its 

acceptance by employees. While monitoring workspace utilization provides valuable 

input for design and has proven to be an effective “medium” for user involvement 

during workshops, further investigation is needed in order to assess and to deal with 

workplace “fitness” to employees’ needs. Furthermore, the WPE system guarantees 

the anonymity of employees. Nevertheless, our experience shows that it can be per-

ceived by users as a way of monitoring people rather than the use of space. In order to 

improve the acceptance of the system by employees, we recently introduced remova-



ble badge holders. Users are now able to separate their badges (by swiping it out) 

from the RFID badge holders and potentially swap with someone else’s badge holder 

(within the same user category). A mobile application was also presented to employ-

ees. The application provides services such as a meeting room finder based on real-

time occupancy data, a 3D building navigator designed to help users find their way in 

the building, as well as a comfort remote control. Additional third-party services are 

available, like transportation time estimation, carpark load information, restaurant 

information, company news etc. The recent developments of the WPE solution offer 

new opportunities for employees to actively engage with the system and thus develop 

their understanding of its possibilities and practical relevance. This is both an oppor-

tunity and a challenge for the design of pervasive technologies and smart workplaces. 

We are currently looking to develop the use of existing data pertaining to sustainabil-

ity issues such as energy efficiency.  

References 

1. Appel-Meulenbroek, R. (2014). How to measure added value of CRE and building design. 

Knowledge sharing in research buildings. Technische Universiteit Eindhoven. 

2. Appel-Meulenbroek, R.,Groenen, P., Janssen, I. (2011). An end-user’s perspective on ac-

tivity-based office concepts. Journal of Corporate Real Estate, Vol.13, No. 2, 122-135. 

3. Bjerrum, E., Bodker, S. (2003). Learning and living in the ‘New Office’. In K. Kuutti, 

E.H. Karsten, G. Fitzpatrick, P. Dourish & K. Schmidt (Eds.), Proceedings of the Eight 

Conference of Computer-Supported Cooperative Work, 14-18 september 2003, Helsinki, 

Finland. 

4. Cajander, A., Nauwerck, G., Lind, T., Larusdottir, M. (2015). Challenges for Action Re-

search on HWID in Activity Based Workplaces. INTERACT 2015 Proceedings, Bamberg, 

14-18 September. 

5. De Vries, J. C., De Jonge, H., Van der Voordt, T. J. (2008). Impact of real estate interven-

tions on organisational performance. Journal of Corporate Real Estate, 10(3), 208-223. 

6. Ianeva, M. Ciobanu, R. (2014). Des compétences collectives en pratique. Le cas du travail 

d’articulation. Psihologia Resurselor Umane, 12, 34 – 47. 

7. Ianeva, M., Chotel, P., Miriel, F. (2015). Learnings from Workplace User-Centered De-

sign: the Case of a Media and Communication Company. ECCE’2015 Proceedings, 1-3 

July, Warsaw Poland.   

8. Labeodan, T., Zeiler, W., Boxem, G., Zhao, Y. (2015). Occupancy measurement in com-

mercial office buildings for demand-driven control applications – A survey and detection 

system evaluation. Energy and Buildings, 93, 303-314. 



9. Leaman, A. (2006). The Logistical City. In J. Worthington (Eds.), Reinventing the Work-

place (2nd Edition), pp.11-28. Architectural Press: Great Britain. 

10. Milenkovic, M., Amft, O. (2013). Recognizing energy-related activities using sensors 

commonly installed in office buildings. SEIT 2013, Procedia Computer Science 19, 669-

677. 

11. Vischer, J. (2001). Post-Occupancy Evaluation: A Multifaced Tool for Building Improve-

ment. In Learning from our Buildings: A State-of-the-Practice Summary of Post-

Occupancy Evaluation. Federal Facilities Council Technical Report, N° 145. Washington, 

D.C., USA: National Academy Press. 

12. Vos, P., Van der Voordt, T. (2002). Tomorrow’s offices through today’s eyes: effects of 

innovation in the working environment. Journal of Corporate Real Estate, 4(1), 48-65. 

13. Worthington, J. (1997). Reinventing the Workplace. University of York: Oxford. 

14. Worthington J., Duffy F., Greenberg S., Myerson J., Powell K. & Thompson T. (1998).The 

architecture of DEGW. Birkhaüser Verlag. 

15. Zimmerman, A., Martin, M. (2001). Post-occupancy evaluation: benefits and barriers. 

Building Research & Information, 29(2), 168-174. 


