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ABSTRACT 

Purpose: To investigate the implementation and use of new workplace layout and technology in 
managing knowledge work organisations. 

Theory: The study applies an overall Facilities Management (FM) perspective with a particular 
focus on workplace management and technological development. The analysis also draws on 
theory on value and business models, change management and intelligent buildings.  

Design/Methodology/Approach: The empirical data is based on four case studies. Data was 
collected by document studies and interviews in three case organisations based in Denmark, while 
the last case was based on desk research of a US based Multinational Corporation. The cases 
investigate knowledge work organisations' experience with workplace change projects and 
workplace consultants' experience from advising their customers on these types of project. 

Findings: The case studies partly support the common assertion in literature that enhancement of 
efficiency, both in terms of production efficiency and maintenance cost, is the most important 
reason to engage in new layout and technical redesign of knowledge workplaces. However, 
corporate branding, recruitment strategy and employee satisfaction are other parameters that in 
some cases are even more important to knowledge work organisations than enhanced efficiency. 
Two of the cases show how meeting rooms equipped with advanced audio-visual technology and 
virtual conference facilities can be used for production purposes. A common conclusion from the 
interviews is the importance of focusing on change management, especially in the post-
implementation period, to ensure that the ambitions of the new workplace designs are being 
adapted to the work processes of the organisations in the way they were intended. 

Originality: The paper contributes with new insights on how knowledge workplaces can be 
managed and optimised by new layout and technology. It also provides new insights on added 
value to the organisation, beyond the initial expectations of added efficiency. 
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1 INTRODUCTION 

Investigating the implementation and use of new layout and technical work process aids in the 
management of knowledge work organisations is relevant, because these aspects of Facilities 
Management (FM) have an impact on a number of parameters in the business model of these types 
of organisations. 
 
The research question for the study was: “What impact does a combined workplace design and 
digital work process strategy have on knowledge work business models and efficiency?” The 
empirical data presented in the paper is based on a multiple case study of four cases related to 
workplace management and technical work process aids. Further information about the study can 
be found in Nielsen (2019). 
 
The paper is structured with theory in section 2 and methodology in section 3. The case studies 
and findings from cross cases analysis are presented in section 4 and the paper finishes with 
discussion and conclusion in section 5. 
 

2 THEORETICAL BACKGROUND 

Managers of modern organisations are on constant search for the right balance between 
competencies and work methods that can mobilise the full potential of their workforce, and at the 
same time make the workforce dynamic enough to be able to adapt to the constantly changing 
demands of the markets. In a knowledge workflow, where automated processes and human 
decision-making and actions are mixed and the automated processes have an increasing speed and 
efficiency (Moore’s law), the human actions are deemed to become the eternal bottleneck of these 
interacting processes. Thus, the support of the work processes in the facilities that provide the 
framework for human interaction, collaboration and decision-making becomes critical to market 
position for knowledge work companies in the future. 
 
According to the strategic consulting company Gartner´s latest forecast on top tech trends for 2020 
what they call the “Empowered edge”, being the total of smart things and devices that will be 
implemented in knowledge workspaces to enhance efficiency, will increase dramatically over the 
coming years (Gartner, 2020). Gartner’s forecast predicts that by 2023 there could be more than 
20 times as many smart devices at the edge of the network as in conventional IT. Choosing wisely 
among the rising amount of technologies that potentially offers increased efficiency is a challenge 
to management, in itself. Setting up an FM organisation that can implement and maintain these 
edge systems and implementing the functionalities that these devices offer into the work processes 
and activities in knowledge workplaces requires an increasing amount of attention from corporate 
management. 
 
The emergence of IBMS (Intelligent Building Management System) (Designing Buildings, 2019) 
and the demand for more accurate monitoring, sensors, controls and smart applications, for a 
building to become more intuitive, secure, productive and cost efficient, has expanded into many 
of the previously automated systems. With IBMS, data on various functionalities are generated 
and can be analysed for even further optimisation of FM. Smart functionalities in work process 
aids, such as Unified Communication and Collaboration (UC&C) technologies (Techopedia, 
2020), smartboards, intelligent wayfinding, and intelligent meeting room booking systems can all 
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generate useful data and insights on facility performance and utilisation. This means that the 
number of functionalities that the IBMS systems needs to include, in order to cover the full 
spectrum of FM, is expanding drastically. 
 
With the ability to support a knowledge work environment that is constantly changing due to the 
fluctuating nature of the products and services that white-collar employees are either developing, 
managing, administrating or otherwise involved with in their work methods, flexibility and 
reliability become key parameters for the demand of the facilities. This condition of constant 
change inherently puts a demand on the change management that derives from these changes. 
Attention to change management (Kotter, 2012) has a big impact on the level of success, when 
implementing new features in a work environment. When you rollout a larger strategic workplace 
change, for instance by implementing “Activity-Based Workspaces” (ABW) (Candido et al., 
2019), the different set-ups of functionalities might not be equally relevant to all employee groups. 
According to the research and consulting company Leesman, the greatest challenge to maximum 
positive output of implementing ABW is the behavioural change management: “Poor adoption of 
appropriate behaviour in activity based workplaces is a significant problem that limits widespread 
organizational benefits” (Leesman, 2017). 
 
Thus, technological enhancements in the design of workplaces could potentially provide user data 
that would enable organisations to monitor workplace behaviour among their employees and more 
precisely be able to adjust workplace design based on this data. 

 

3 METHODOLOGY 

The research started with a literature study on the subject, with respect to an overall FM 
perspective, supported by other academic perspectives. The main strategic topics were identified 
based on the literature study and formulated into the basis of the theoretical background. This was 
also supported by investigating newly published reports by relevant sources, such as advisory and 
consultancy organisations within the field of strategic FM. 
 
Four cases that could illuminate the practical experience of putting the theory on the subject into 
practice were selected. All cases were selected as ‘good examples’ (Yin, 2014) in relation to the 
main strategic topics identified from the literature study. Data was collected by document studies 
and interviews in three case organisations based in Denmark, while the last case was based on desk 
research of a US based Multinational Corporation. Information about the interviewees’ position is 
included in section 4. Interviews were analysed thematically and the cases investigate knowledge 
work organisations' experience with workplace change projects and workplace consultants' 
experience from advising their customers on these types of project. The selected cases were first 
analysed individually and afterwards a cross case analysis was made.  

 

4 FINDINGS 

4.1 Financial Institution 

The company had recently relocated to a new office building in order to meet the organisations 
increasing demand for flexible space and they decided to implement ABW as the layout strategy 
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for their new location. The company had outsourced all facilities services to a service provider, 
while everything related to space management and continuous adjustment in relation to workplaces 
are led by the internal department called Workplace Management. The case study is based on an 
interview with the head of Workplace Management and a project manager in this department.   
 
The decision to introduce ABW in the financial institute was based on three main strategic reasons: 
 
 To utilize their space more optimal 
 A wish for the building and the technology to better support collaboration across departments 

and locations 
 A wish for the new headquarters to communicate a “modern workplace” 
 
The company’s experience with implementing ABW and supporting this with a high level of 
technological functionalities showed, that the cost of increased complexity and the expected 
increase in derived FM expenses by providing the technology required to enable flexibility for the 
knowledge workers was beneficial to the organisation, due in part to an increase in work process 
efficiency. But it also showed that by implementing ABW, the organisation saved on m2 expenses, 
because they could fit more people into less space, and the paradigm of free seating resulted in 
visible savings on cleaning and maintenance expenses. 
 
When asked, if there were any downsides to the implementation of the new space management 
strategy, the interviewees replied that the amount of attention to the post cultural effects took them 
somewhat by surprise. Change management is an important part of the responsibility of the 
Workplace Management department, which was expressed by the following statement: “as project 
managers we lead projects, but we also lead change.” (Interview, financial institute). The majority 
of employees embrace the project to a wide extend and adapted to the cultural change, the 
implementation of ABW required in order to function properly. However, there were certain 
departments and individuals, who were more reluctant to adapt to the new culture.  
 

4.2 DTU Library 

DTU Library is the central library on the campus of the Technical University of Denmark (DTU). 
It functions as a meeting place for students with space for group work, workspace for solo studies 
and larger spaces for events. According to the mission of DTU: “DTU Library is a leading user 
focused and innovative research library that supports DTU's research, education and 
collaboration.” (DTU, 2020). This case is based on an interview with the head of Workplace 
Management at DTU Library. 
 
DTU Library has recently been renovated and now has an extensive customer measuring system 
that measures via heat sensors, microphones and cameras, and generates data for research purposes 
on user behaviour in respect to occupancy, temperature, noise, and dwell-time. It also has an 
advanced LED lightning system installed that is self-regulatory, depending on time of day and 
amount and location of external sunlight.  
 
The ability to more precisely register live insights of actual user behaviour, and act on them, will 
enable organisations to adjust workplace design more precisely to meet the needs of the users. 
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However, the main task related to this potential insight does not lie with the technical installation 
and the gathering of data. It lies with processing the data and establishing the algorithms and 
building up the Artificial Intelligence (AI) that can extract and translate data into useful insights 
that one can take operational action on. 
 
In respect to maintenance and cleaning there is a big potential in performing dynamic service 
depending on user behaviour, but it is the library’s experience that external service suppliers were 
not yet ready with a business model that can incorporate this dynamic in the pricing of their 
services. This again highlights the importance of an organisation’s ability to capitalize from the 
benefits that edge technology potentially provides, and the importance of setting up the FM 
organisation in a manner that extracts the full value of edge technology. 
 

4.3 COWI 

COWI is a Danish founded engineering consulting firm. The company has 11 regional offices in 
Denmark. COWI is active in 35 countries in Europe, Asia, the Middle East, Africa and North 
America. COWI employs approximately 6,000 people internationally, with approximately 2,400 
employees in Denmark. This case is based on an interview with a Chief Audio Visual (AV) 
Specialist. 
 
Among the latest consultancy services, that COWI has started to provide, is AV solutions and 
design aspects in their consulting projects. It is COWI´s experience that AV has an increasing 
importance in the design of white-collar workspaces, and these types of projects represent an 
increasing part of the work that the interviewee’s department deals with. One of the projects that 
the interviewee has been involved with is the technical set up of the AVIXA organisations 
workspaces. 
 
AVIXA™ is the Audio Visual and Integrated Experience Association and the international trade 
association representing the AV industry (AVIXA, 2020). AVIXA works with licensing and 
certifications and develops international standards for the AV industry. In order to work 
consistently with the task of establishing and maintaining the standards, AVIXA has implemented 
a specific collaboration work method:  
 
“In the conference rooms where we develop standards, there are two large screens. One screen 
can be freely shared between the participants, who can be either present in the room or be included 
via video link. Everyone has access to the screen. It is controlled via an IP sharing that everyone 
logs on to, where presentations, drafts, sketches, etc. are shared. All types of input, technical 
drawings sketches, text drafts, etc. are distributed and shared on that screen. There is a "technical 
writer" present at the meeting who has control over the second screen. As the participants come 
up with presentation input and the discussion in the meeting develops, we can see the document 
being created on the second screen by the technical writer. In these sessions, we have the 
opportunity to call in experts. We can share one of the two screens with material from external 
participants, which can then provide input to either drafts or the current final document. With this 
setup the actual production of work is taking place, and when we go for lunch, there is a new draft 
in place.” (Interview, COWI) 
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This is an example of how to elevate a meeting from “a forum of expectation alignment” where 
the outcome is a ‘to-do’ list, to an actual production activity, where the final product is the 
outcome. By looking closely at the typical stakeholders and the typical product, a combined 
technical setup and a meeting work process has been established that shortens the time to market 
for the specific product in question. Precise technical design of collaborative platforms that has 
attention to the workflows and processes is required to exploit fully the advantages of these 
technologies. Collaborative platforms literally provides means and tools for new ways of working, 
that can bypass and shortcut previous workflows.  
 

4.4 Procter & Gamble 

Procter & Gamble (P&G) own a vast amount of consumer product brands, like Pampers, Ariel, 
Gillette and Duracell. They employ approximately 127,000 people in 80 countries and are 
represented by these products in over 180 countries. This case is based on desktop research with 
Accenture (2019), Davenport (2013), FusionBrew (2019) and McKinsey (2011) as sources. 
 
In 2010, P&G together with the consulting company Accenture formulated an active AV and 
collaborative innovation strategy called “Connect & Develop”, in the light of the widespread 
geographical scattering of the company and the need to manage their Global Business Service in 
a more agile way. The main strategic objectives strategy were: 
 
 Making P&G simpler, faster, flatter and more agile 
 Speeding time-to-market for new products 
 Strengthening connections to consumers 
 Supporting P&G’s commitment to sustainability 

  
P&G are relying on data to manage sales and have developed their own Unified Communication 
& Collaboration system and process to establish and communicate a single source database that 
they use the same way globally on all product lines. The data P&G work with are collected in an 
interface called ”Decision Cockpit”. The Cockpit makes data available on the desktops of decision 
makers. The cockpits are customized, so they show live data on the topics and products that are 
relevant for the specific decision maker.  
 
P&G´s CIO at the time, Filippo Passerini explains in an interview:  
 
“What’s different now is that all this data is coming together in the context of the business 
discussion … And because it’s the single source of truth for P&G executives around the globe, it’s 
not fragmented by geography or management level and, importantly, it’s coming in real time to 
make better decisions faster in every single business review we do.” (FusionBrew, 2019). 

 
To utilise all this data and visualise it in a way that makes management able to decide business 
strategies from what the data tells them, P&G needed a tool that could make this data visible and 
shareable in their decision processes. Through looking very intensely at their internal development 
and product management processes, P&G developed a collaboration concept that they called “The 
Business Sphere”, see Figure i. The business spheres were meant as technically enhanced meeting 
rooms that aimed to provide the ability to visualize the gathered data about each product. This was 
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done to be able to work with the data of their products from across the globe and to establish a fast 
way of communicating the data collected about each product. 
 
The decision in P&G to rollout this work process globally, and to make a standardized technical 
set-up in their “Business Spheres” across the organization, with the same principal for the 
“Decision Cockpit” interface, also enables P&G employees to switch workplace globally and work 
with other product lines, because the decision-making tools and processes are the same. This 
digital and spatial strategy, where they have defined a specific meeting room typology designed 
both in respect to layout and technology in a specific way, enables P&G to administer their various 
product lines in an agile manner. 
 
 
 

 
 

Figure i  P&G’s “Business Sphere” (McKinsey, 2011) 
 

4.5 Cross case analysis 

A result from both the financial institution case and the COWI case is that efficiency is not the 
only driver for new design and technology in workplace design, and in some cases, other drivers 
are expressed as more important. This of course depends on the organisation, and their specific 
needs or challenges. One organisation might have challenges maintaining a steady flow in their 
recruitment pipeline of knowledge workforce, and others have spatial issues and again others 
experience a lack of efficiency, but they all decide to optimise or redesign their workspace as a 
response to these challenges. These individual needs might also change over time, so there is good 
reason to monitor these drivers constantly within an organisation, since the workplace layout and 
work processes have an impact on so many values. 
 
The DTU Library case investigated how a constant flow of data generated from monitoring user 
behaviour creates valuable input in FM. These tendencies of monitoring user behaviour to generate 



 Transdisciplinary Workplace Research Conference TWR 2020 
 

TWR paper  - How can knowledge workplaces be optimised by new layout and technology - 
postprint  Page 8 of 10 

data as a fundament for dynamically customising workplaces, according to the actual activities 
these workplaces support, have increased attention in the global real estate market and FM services 
and advisory businesses. Full integration of user behaviour and hard data on equipment uptime 
and scheduling of predictive maintenance, are some of the advantages that a more thorough 
monitoring and combining of data can provide for a more dynamic and responsive FM execution. 
 
Both the case from COWI and the case for P&G shows how meeting rooms equipped with 
advanced AV technology and virtual conference facilities can be used for production purposes. 
Such meeting facilities can enable an integration of the physical and virtual work environment. 
 
Based on the cross case analysis, the results can be summarised as follows. In order to achieve a 
workplace design, which at the same time responds to rising demand for flexibility, is cost efficient 
in respect to maintenance, and supports the work process efficiency that users and knowledge 
workers expect in a modern workplace, the FM organisation must keep focus on the following four 
parameters:  
 
 Occupancy: It is important to know if the workplace design is being used by the employees 

and in the way that it is intended. Gathering chronological data on occupancy and activity in 
specific areas of a workplace is essential to understand and dynamically adjust the design to 
the actual activity that the workplace is supposed to support and facilitate.  

 Customization: Ability to design as precisely as possible, both in respect to layout and 
technology, to support the specific work processes. Having a precise knowledge of the work 
processes of each department, enables an organisation to support these work processes 
dynamically via the design and technical functionalities of the facilities. 

 Profiling: Ability to distinguish which work functions benefit from which type of layout and 
technology, and which work functions to potentially exclude from a planned strategic change 
in work environment.  

 Change management: When a new design is implemented, and all technologies are fully 
functional, one is only halfway there. Following through on the post-implementation change 
management is extremely important. Persistent change management is critical for an 
organisation to harvest the full potential benefit of a change project. 

 

5 DISCUSSION AND CONCLUSION 

The initial theoretical background research suggested that enhancement of efficiency, both in terms 
of production efficiency and maintenance cost, is the most documented and described reason to 
engage in workplace and technical redesign in knowledge workplaces. During the case studies, 
several other parameters as reasons for embarking on change projects in workspace management 
were revealed. Corporate branding, recruitment strategy and employee satisfaction are other 
parameters that in some cases are even more important to knowledge work organisations than 
enhanced efficiency. 
 
Up to date technical setup to support collaboration is a work tool that new generations of 
employees expect in their future workplaces. It is therefore an increasingly common active tool in 
recruitment strategies in knowledge workplaces to have digital support for collaboration as an 
active work process strategy. The results also show that advanced meeting rooms can be used as 
production facilities that enable an integration of the physical and virtual work environment. The 
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ability to mobilise peripheral competencies only when needed means that organisations can focus 
on the specialisation of their core competencies One will have to build up a reliable network of 
peripheral external resources in order to execute efficiently with this type of business model.  
 
Change management is key to making the change in work processes stick; especially in the post-
implementation period. Depending on whether the change in technical setup and work processes 
is a result of employee demand, or a management decision, the amount of change management 
needed to make the ambitions for a new culture stick can vary. A comprehensive change in work 
processes will always be more relevant or wished for by some employees than others.  
 
Many academic disciplines come into play, when considering workplace layout and digital aids as 
a means to enhance work processes in facility design. FM is the umbrella discipline, but 
innovations management, change management, architectural design processes, as well as electrical 
and digital engineering and project management are some of the academic disciplines that are 
important, when driving the layout and technology projects aiming to support and optimise 
knowledge workplaces.  
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